Vol. 1136 Number 4 


OFFICIAL 


GAZETTE 


of the 
UNITED STATES PATENT AND TRADEMARK OFFICE 





PATENTS 
March 24, 1992 






wo, 


@®e 


aS Cue 
U.S. or 
L——— Ong 
















Patent 
and 


Trademark 
Office PUBLISHED WEEKLY BY AUTHORITY OF CONGRESS 





; OFFICIAL GAZETTE of the 
UNITED STATES PATENT AND TRADEMARK OFFICE 
March 24, 1992 Volume 1136 Number 4 


Patent and Trademark Office Notices 
Patent Cooperation Treaty (PCT) Information 1136 OG 48 
Notice of Maintenance Fees Payable 1136 OG 48 
Notice of Expiration of Patents Due to Failure to Pay Maintenance 

1136 OG 49 
Reissue Applications Filed bee 1136 OG 52 
Requests for Reexaminations Filed 1136 OG 52 
Notice of Expiration of Patents Due to Failure to Pay Maintenance 

1136 OG 53 
Notification of Acceptance of Delayed Payment of Maintenance Fee ; 1136 OG195 
Patents Certificates of Correction 1136 OG198 
Disclaimers . 1136 OG198 

Special Boxes for Mail - cae eohigiae IR oasis 1136 OG199 

Reference Collections of U.S. Patents Available for Public Use in 
Patent Depository Libraries 1136 OG200 

Patent Examining Corps 1136 OG202 

Reexaminations 1929 

Reissue Patents Granted ( 33,852 ) 1933 

Plant Patents Granted ( 7,834 ) 1937 

Patents Granted 
General and Mechanical ( 5,097,534 ) .. Ne we 1939 
Chemical ( 5,098,445 ) es 2251 
Electrical ( 5,099,087 ) 2437 

Design Patents Granted ( 324,752 ) j 2591 

Index of Patentees 1 

Indices of Reissue, Reexaminations, Design, and Plant Patents 83 

Classification of 
Patents (Including Reissues and Reexaminations) 
Designs, and Plants Applications 

Geographical Index of Residence of Inventors 
Patents (Including Reissues and Reexaminations) 
Designs and Plant Applications 

Change of Address Form ....... i cicaesd 

Subscription Order Form 


Slee PE wy 


The following are mailed under direction of the Superintendent of Documents, Government Printing Office, 
Washington, D.C., 20402, to whom all subscriptions should be made payable and all communications addressed. 
THE OFFICIAL GAZETTE (PATENT S ON), issued weekly. 
THE OFFICIAL GAZETTE (TRADEMARK SECTION), issued weekly. 
GENERAL INFORMATION concerning PATENTS. 
GENERAL INFORMATION concerning TRADEMARKS. 


COPIES OF PATENTS are furnished by the Patent and Trademark Office at $3.00 each; PLANT PATENTS in color, 
$12.00 each; copies of TRADEMARKS at $3.00 each. Address orders to the Commissioner of Patents and Trademarks, 
Washington, D.C., 20231. 


Printing authorized by Section 1 1(a)3 of Title 35, U.S. P.T.O. 


For sale by the U.S. Government Printing Office 
Superintendent of Documents, Mail Stop: SSOP, Washington, DC 20402-9328 





PATENT AND TRADEMARK OFFICE NOTICES 


Patent Cooperation Treaty (PCT) Information 


For information concerning PCT member countries, see the 
notice appearing in the Official Gazette at 1126 O.G. 2, on May 
7, 1991. 

For use of the European Patent Office as an International 
Searching Authority for international applications filed in the 
United States Receiving Office, see the notice appearing in the 
Official Gazette at 1022 O.G. 52, on Sept. 28, 1982. 

For use of the European Patent Office as an International 
Preliminary Examining Authority for international applications 
filed in the United States Receiving Office, see the notices 
appearing in the Official Gazette at 1080 O.G. 2, on July 7, 1987 
and at 1091 O.G. 2, on June 7, 1988. There is no longer a limit 
on the number of such international applications accepted for 
international preliminary examination by the European Patent 
Office; see the notice appearing at 1116 O.G. 32, on July 17, 
1990. 

The search fee of the European Patent Office was changed on 
July 1, 1991, due to a difference in the exchange rate of the 
U.S. dollar in relation to the German mark, and was announ- 
ced in the Official Gazette at 1126 O.G. 76 on May 28, 
1991. 

International fees were changed on January 1, 1992, due to 
a decision of the Assembly of the PCT Union taken during its 
meeting from 23 September 1991 to 02 October 1991, and were 
announced in the Official Gazette at 1133 O.G. 98, on Dec. 24, 
1991. 

Certain domestic PCT fees and charges for International 
Search and Preliminary Examination have been changed effec- 
tive Dec. 16, 1991 and were announced in the Official Gazette at 
1133 O.G. 43 on Dec. 17, 1991. 

The current schedule of PCT fees (in U.S. dollars) is as 
follows: 

I CE ccrecsisnsiishocasesianisvesensicedspmvetinipsinintgese 190.00 
Search Fee 
U.S. Patent and Trademark Office (USPTO) as 
International Searching Authority (ISA) 
—wNo corresponding prior U.S. national 
application filed 
—Corresponding prior U.S. national 
application filed 
—Supplemental search fee, per 
additional invention 
European Patent Office as ISA 
Preliminary examination fee 
USPTO as International Preliminary Examining 
Authority (IPEA) 
—Search fee paid to USPTO as ISA 
—Additional examination fee, per 
additional invention 
—ISA not the USPTO 
—aAdditional examination fee, 
per additional invention 
International fees 
Basic fee 
Basic Supplemental fee (for each page 
over 30) 
Designation fee per country or region 
for the first 10 national or regional 


Designation fee for 11th and 


subsequent designations 
Handling fee 


U.S. National Stage fees 


USPTO was IPEA 
1136 OG 48 


USPTO was ISA but not 


USPTO was neither ISA _ nor 
ag ee 
Filing with an EPO or JPO search 


po 
USPTO was IPEA and all 
claims presented satisfied 
provisions of PCT Article 
33(2) to (4) 
—For each independent 
claim in excess of 3 
—For each claim in excess of 


—For each application con- 
taining a multiple depen- 
dent claim 
—Surcharge for filing nation- 
al fee or oath or 
declaration after the time 
limit ny pg under PCT 
Article 22 or 39(1) 
—Processing fee for filing 
English translation after 
the time limit applicable 
under PCT Article 22 or 
130.00 130.00 
HARRY F. MANBECK, Jr. 
Assistant Secretary and Commissioner 
of Patents and Trademarks. 


Dec. 18, 1991 


Notice of Maintenance Fees Payable 


Title 37, Code of Federal Regulations, Section 1.362(d) 
rovides that maintenance fees may be paid without surcharge 
‘or a six-month period beginning 3, 7, and 11 years after the date 

of issue of patents based on application filed on or after Dec. 12, 
1980. An additional six-month grace period is provided by 35 
U.S.C. 41(b) and 37 CFR 1.362(e) for payment of the mainte- 
nance fec with the surcharge set forth in 37 CFR 1.20(h), as 
amended effective Dec. 16, 1991. If the maintenance fee is not 
paid in a patent requiring such payment the patent will expire on 
the 4th, 8th or 12th anniversary of the patent. 

Attention is drawn to the patents which were issued on March 
21, 1989 for which maintenance fves due at 3 years and six 
months may now be paid. The patents have patent numbers 
within the following ranges: 


Utility Patents 4,813,079 through 4,815,143 
Reissue Patents based on the above identified patents. 


Attention is drawn to the patents which were issued on March 
19, 1985 for which maintenance fees due at 7 years and six 
months may now be paid. The patents have patent numbers 
within the following ranges: 


Utility Patents 4,504,977 through 4,506,388 
Reissue Patents based on the above identified patents. 


No maintenance fees are required for design or plant patents. 


Payments of maintenance fees in patents should be directed to 
“Commissioner of Patents and Trademarks, Box M. Fee, Wash- 
ington, D.C. 20231.” 

For patents based on applications filed on or after December 
29, 1980, but before August 27, 1982, rs owners must 
establish small entity status according to 37 CFR 1.27 if they 
have not done so and if they wish to pay the small entity. 

The current amounts of the maintenance fees due at 3 years 
and six months and seven years and six months and eleven years 
and six months are set forth in 37 CFR 1.20(e)-(g), as amended 
Dec. 16, 1991, which are reproduced below: 
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37 CFR § 1.20 Post-issuance fees 4,425,766 06/378,996 1/17/84 
4,425,773 06/321,792 1/17/84 

(e) For maintaining an original or reissue patent, except 4,425,775 06/318,293 1/17/84 
a design or plant patent, based onan application filedon 4,425,777 06/3 13,866 1/17/84 
or after after Dec. 12, 1980 , in force beyond 4 years; the fee 4,425,785 06/338,386 1/17/84 

is due by three years and six months after the original grant: 4,425,795 06/273.159 1/17/84 
4,425,801 06/336,669 1/17/84 

By a small entity (§1.9f) . 4,425,802 06/380,224 1/17/84 
By other than a small entity F 4,425,808 06/352,827 1/17/84 
4,425,818 06/307,090 1/17/84 

(f) For maintaining an original or reissue patent, exceptadesign 4,425,823 06/297,394 1/17/84 
or plant patent, based on an application filed on or after Dec. 4,425,831 06/356,946 1/17/84 
12, 1980 in force beyond 8 years; the feeisdue by seven years 4,425,848 06/392,651 1/17/84 
and six months after the original grant: 4,425,849 06/379,007 1/17/84 
4,425,854 06/393,588 1/17/84 

By a small entity (§1.9f) ea sed 4,425,855 06/471,975 1/17/84 
By other than a small entity $1,810.00 4,425,856 06/272,280 1/17/84 
4,425,863 06/240,118 1/17/84 

(g) For maintaining an original or reissue patent exceptadesign 4,425,868 06/335,086 1/17/84 
or plant patent, based on an application filed on or after Dec. 4,425,880 06/283,854 1/17/84 
12, 1980, in force beyond 12 years; the fee is due by eleven 4,425,881 06/307,855 1/17/84 
years and six months after the original grant: 4,425,885 06/284,466 1/17/84 
4,425,887 06/364,112 1/17/84 

By a small entity(§1.9(f)) $1,365.00 4,425,894 06/421,496 1/17/84 
By other than a small entity $2,730.00 4,425,909 06/336,697 1/17/84 
4,425,912 06/387,757 1/17/84 

The amounts of the surcharges for paying the maintenancefee 4,425,917 06/261 ,460 1/17/84 
during the grace period or after the expiration of the patent are 4,425,926 06/313,935 1/17/84 
set forth in 37 CFR 1.20(h), and (i), which are reproduced 4,425,927 06/418,609 1/17/84 
below: 4,425,933 06/259,235 1/17/84 
4,425,937 06/269,677 1/17/84 

(h) Surcharge for paying a maintenance fee during the 6-month 4,425,939 06/328,509 1/17/84 
grace period following the expiration of three years and six 4,425,940 06/250,340 1/17/84 
months , seven years and six months, andeleven years andsix 4,425,942 06/328,756 1/17/84 
months after the date of the original grant of apatentbasedon 4,425,944 06/320,869 1/17/84 
an application filed on or after Dec. 12, 1980 4,425,945 06/426,621 1/17/84 
4,425,957 06/341,011 1/17/84 

By a small entity (§1.9f) e 4,425,969 06/286,170 1/17/84 
By other than a small entity I 4,425,971 06/320,607 1/17/84 
4,425,978 06/302,171 1/17/84 

(i) Surcharge for accepting a maintenance fee afterexpirationof 4,425,979 06/332,086 1/17/84 
a patent for non-timely payment of a maintenance fee where 4,425,981 06/322,275 1/17/84 
the delay is shown to the satisfaction of the Commissionerto 4,425,989 06/247,821 1/17/84 
have been unavoidable $600. 4,425,992 06/290,986 1/17/84 
4,425,994 06/257,787 1/17/84 

4,425,997 06/430,526 1/17/84 

4,425,999 06/422,709 1/17/84 

Notice of Expiration of Patents 4,426,005 06/283,817 1/17/84 

Due to Failure to Pay Maintenance Fees 4,426,007 06/295,997 1/17/84 
4,426,009 06/228,373 1/17/84 

35 U.S.C. 41 and 37 CFR 1.362(g) provide that ifthe required 4,426,010 06/321,267 1/17/84 
maintenance fee and any applicable surcharge are not paidina 4,426,011 06/243,086 1/17/84 
patent requiring such payment, the patent will expire atthe end 4,426,012 06/323,529 1/17/84 
of the 4th, 8th, or 12th anniversary of the grant of the patent 4,426,614 06/427,560 1/17/84 
depending on the first maintenance fee which was not paid. 4,426,015 06/263,735 1/17/84 
According to the records of the Office, the patents listedbelow 4,426,016 06/290,091 1/17/84 
have expired due to failure to pay the required maintenance fee 4,426,020 06/288,416 1/17/84 
and any applicable surcharge. 4,426,032 06/300,767 1/17/84 
4,426,034 06/408,222 1/17/84 

PATENTS WHICH EXPIRED JANUARY 19, 1992 4,426,035 06/242,321 1/17/84 

DUE TO FAILURE TO PAY MAINTENANCE FEES 4,426,037 06/377,930 1/17/84 
4,426,040 06/270,376 1/17/84 

Patent Number Serial Number Issue Date 4,426,049 06/288,733 1/17/84 
4,426,055 06/356,568 1/17/84 

4,425,679 06/412,516 1/17/84 4,426,058 06/234,596 1/17/84 
4,425,697 06/424,906 1/17/84 4,426,060 06/269,323 1/17/84 
4,425,698 06/342,331 1/17/84 4,426,070 06/297,772 1/17/84 
4,425,703 06/315,315 1/17/84 4,426,077 06/245,468 1/17/84 
4,425,708 06/288,580 1/17/84 4,426,085 06/395,140 1/17/84 
4,425,709 06/332,471 1/17/84 4,426,101 06/304,069 1/17/84 
4,425,723 06/461,856 1/17/84 4,426,108 06/434,550 1/17/84 
4,425,724 06/323,905 1/17/84 4,426,115 06/284,732 1/17/84 
4,425,729 06/294,752 1/17/84 4,426,116 06/407,126 1/17/84 
4,425,744 06/290,398 1/17/84 4,426,121 06/267,848 1/17/84 
4,425,747 06/275,605 1/17/84 4,426,122 06/246,640 1/17/84 
4,425,751 06/328,530 1/17/84 4,426,123 06/240,525 1/17/84 
4,425,755 06/300,747 1/17/84 4,426,131 06/339,206 1/17/84 
4,425,761 06/279,266 1/17/84 4,426,141 06/256,754 1/17/84 
4,425,764 06/358,620 1/17/84 4,426,166 06/434,289 1/17/84 
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Patent Number Serial Number Issue Date 4,426,541 06/358 ,644 1/17/84 

4,426,550 06/358,085 1/17/84 
4,426,170 06/378,513 1/17/84 4,426,557 06/340,353 1/17/84 
4,426,172 06/384,225 1/17/84 4,426,563 06/475 ,254 1/17/84 
4,426,173 06/296,712 1/17/84 4,426,564 06/323,610 1/17/84 
4,426,174 06/428,757 1/17/84 4,426,566 06/269, 183 1/17/84 
4,426,175 06/333,688 1/17/84 4,426,567 06/294,491 1/17/84 
4,426,180 06/292,274 1/17/84 4,426,568 06/378,391 1/17/84 
4,426,186 06/395 ,732 1/17/84 4,426,574 06/329,724 1/17/84 
4,426,187 06/424,415 1/17/84 4,426,579 06/330,427 1/17/84 
4,426,193 06/227,319 1/17/84 4,426,580 06/494,500 1/17/84 
4,426,200 06/423,670 1/17/84 4,426,585 06/362,254 1/17/84 
4,426,219 06/410,836 1/17/84 4,426,598 06/344,890 1/17/84 
4,426,221 06/425,812 1/17/84 4,426,608 06/253,035 1/17/84 
4,426,231 06/407 ,644 1/17/84 4,426,609 06/259,726 1/17/84 
4,426,236 06/340,335 1/17/84 4,426,615 06/300,489 1/17/84 
4,426,241 06/409,075 1/17/84 4,426,620 06/304,737 1/17/84 
4,426,255 06/353,666 1/17/84 4,426,621 06/278,801 1/17/84 
4,426,256 06/356,465 1/17/84 4,426,622 06/296,026 1/17/84 
4,426,257 06/315,172 1/17/84 4,426,628 06/246,511 1/17/84 
4,426,260 06/405 ,668 1/17/84 4,426,648 06/271 ,753 1/17/84 
4,426,261 06/332,756 1/17/84 4,426,653 06/304,141 1/17/84 
4,426,262 06/372,906 1/17/84 4,426,660 06/235,713 1/17/84 
4,426,268 06/513,195 1/17/84 4,426,664 06/368,451 1/17/84 
4,426,270 06/402,313 1/17/84 4,426,671 06/414,933 1/17/84 
4,426,273 06/289,937 1/17/84 4,426,672 06/429,112 1/17/84 
4,426,282 06/348, 102 1/17/84 4,426,674 06/305,648 1/17/84 
4,426,287 06/332,094 1/17/84 4,426,675 06/365 ,443 1/17/84 
4,426,302 06/423,415 1/17/84 4,426,678 06/383,083 1/17/84 
4,426,308 06/476,702 1/17/84 4,426,705 06/308 ,975 1/17/84 
4,426,312 06/330,631 1/17/84 4,426,708 06/298,798 1/17/84 
4,426,315 06/338,812 1/17/84 4,426,709 06/450,007 1/17/84 
4,426,320 06/394,220 1/17/84 4,426,711 06/318,797 1/17/84 
4,426,343 06/307 ,624 1/17/84 4,426,723 06/332,508 1/17/84 
4,426,347 06/251,581 1/17/84 4,426,724 06/318,737 1/17/84 
4,426,358 06/372,773 1/17/84 4,426,730 06/278,236 1/17/84 
4,426,364 06/311,521 1/17/84 4,426,732 06/385,361 1/17/84 
4,426,367 06/368,049 1/17/84 4,426,734 06/352,885 1/17/84 
4,426,369 06/343,662 1/17/84 4,719,651 06/912,749 1/19/88 
4,426,383 06/298,227 1/17/84 4,719,653 06/8 15,806 1/19/88 
4,426,385 06/305,951 1/17/84 4,719,665 06/940,739 1/19/88 
4,426,388 06/364,953 1/17/84 4,719,666 06/748,324 1/19/88 
4,426,391 06/418,326 1/17/84 4,719,672 06/861,761 1/19/88 
4,426,393 06/306,730 1/17/84 4,719,674 06/904, 192 1/19/88 
4,426,394 06/3 16,972 1/17/84 4,719,676 06/648,897 1/19/88 
4,426,397 06/329,692 1/17/84 4,719,678 06/869,882 1/19/88 
4,426,399 06/331,297 1/17/84 4,719,688 06/932,041 1/19/88 
4,426,400 06/512,597 1/17/84 4,719,692 06/807 ,369 1/19/88 
4,426,402 06/407,057 1/17/84 4,719,695 06/893,824 1/19/88 
4,426,406 06/335 ,003 1/17/84 4,719,701 06/918,023 1/19/88 
4,426,410 06/438,988 1/17/84 4,719,704 06/912,550 1/19/88 
4,426,415 06/329,828 1/17/84 4,719,712 06/744,556 i/19/88 
4,426,419 06/407 ,395 1/17/84 4,719,713 07/009,742 1/19/88 
4,426,424 06/379,858 1/17/84 4,719,717 06/921 ,267 1/19/88 
4,426,426 06/400,671 1/17/84 4,719,718 07/052,279 1/19/88 
4,426,427 06/505,886 1/17/84 4,719,726 06/85 1,934 1/19/88 
4,426,433 06/281,205 1/17/84 4,719,729 06/900,764 1/19/88 
4,426,446 06/23 1,063 1/17/84 4,719,731 06/944,529 1/19/88 
4,426,449 06/330, 157 1/17/84 4,719,732 07/077,505 1/19/88 
4,426,455 06/300,979 1/17/84 4,719,735 07/031,509 1/19/88 
4,426,461 06/398,369 1/17/84 4,719,737 07/016,625 1/19/88 
4,426,463 06/485 ,264 1/17/84 4,719,739 06/907,938 1/19/88 
4,426,464 06/393,486 1/17/84 4,719,752 06/909,000 1/19/88 
4,426,487 06/424,924 1/17/84 4,719,764 06/897 ,506 1/19/88 
4,426,488 06/380,367 1/17/84 4,719,765 06/909, 172 1/19/88 
4,426,492 06/298,865 1/17/84 4,719,768 06/805 ,004 1/19/88 
4,426,494 06/289,253 1/17/84 4,719,772 07/018,844 1/19/88 
4,426,498 06/359,399 1/17/84 4,719,790 07/033,905 1/19/88 
4,426,504 06/385,515 1/17/84 4,719,792 06/849, 196 1/19/88 
4,426,508 06/377,589 1/17/84 4,719,794 06/858,019 1/19/88 
4,426,509 06/411,750 1/17/84 4,719,796 07/007,022 1/19/88 
4,426,517 06/295,420 1/17/84 4,719,800 06/864,447 1/19/88 
4,426,519 06/343,349 1/17/84 4,719,801 06/908,621 1/19/88 
4,426,524 06/341 ,361 1/17/84 4,719,802 07/061 ,090 1/19/88 
4,426,525 06/311,876 1/17/84  -4,719,808 06/849,403 1/19/88 
4,426,528 06/364,356 1/17/84 4,719,823 06/816,227 1/19/88 
4,426,532 06/381 ,876 1/17/84 4,719,824 06/856,176 1/19/88 
4,426,535 06/312,988 1/17/84 4,719,826 06/869,582 1/19/88 
4,426,537 06/260,811 1/17/84 4,719,828 07/000,323 1/19/88 
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Patent Number Serial Number Issue Date 4,720,159 06/734,592 1/19/88 

4,720,164 06/751,968 1/19/88 
4,719,831 07/004,956 1/19/88 4,720,170 06/729,173 1/19/88 
4,719,832 06/872,021 1/19/88 4,720,175 06/803,360 1/19/88 
4,719,835 06/922,737 1/19/88 4,720,183 06/833,963 1/19/88 
4,719,836 06/927,740 1/19/88 4,720,186 06/802,387 1/19/88 
4,719,848 06/77 1,430 1/19/88 4,720,192 06/723,806 1/19/88 
4,719,851 06/945,898 1/19/88 4,720,197 06/928,848 1/19/88 
4,719,856 06/376,385 1/19/88 4,720,198 06/290,028 1/19/88 
4,719,857 06/376,386 1/19/88 4,720,201 06/777,738 1/19/88 
4,719,859 06/790,402 1/19/88 4,720,202 06/786,216 1/19/88 
4,719,876 06/870,913 1/19/88 4,720,210 07/013,531 1/19/88 
4,719,877 06/933,174 1/19/88 4,720,216 06/692,426 1/19/88 
4,719,887 06/728,028 1/19/88 4,720,225 06/931,716 1/19/88 
4,719,891 06/926,454 1/19/88 4,720,248 06/604,407 1/19/88 
4,719,892 06/878,725 1/19/88 4,720,253 06/826,763 1/19/88 
4,719,893 07/024,289 1/19/88 4,720,258 06/902,678 1/19/88 
4,719,897 06/855,386 1/19/88 4,720,259 07/048,283 1/19/88 
4,719,898 06/806,175 1/19/88 4,720,260 06/908,505 1/19/88 
4,719,907 07/027,301 1/19/88 4,720,263 06/870,503 1/19/88 
4,719,922 06/835,285 1/19/88 4,720,269 07/024,024 1/19/88 
4,719,925 07/040,876 1/19/88 4,720,274 06/825,483 1/19/88 
4,719,927 06/833,531 1/19/88 4,720,280 06/873,166 1/19/88 
4,719,930 06/749,535 1/19/88 4,720,282 07/002,319 1/19/88 
4,719,935 06/829,183 1/19/88 4,720,284 06/894,788 1/19/88 
4,719,937 06/802,997 1/19/88 4,720,315 06/904,780 1/19/88 
4,719,938 06/693,121 1/19/88 4,720,318 06/843,228 1/19/88 
4,719,941 06/941,522 1/19/88 4,720,324 06/783,481 1/19/88 
4,719,947 06/658,804 1/19/88 4,720,329 06/806,08 1 1/19/88 
4,719,951 06/827 ,429 1/19/88 4,720,333 06/868,145 1/19/88 
4,719,953 06/858,197 1/19/88 4,720,348 06/344,569 1/19/88 
4,719,956 07/007 ,464 1/19/88 4,720,373 06/819,781 1/19/88 
4,719,959 07/045,771 1/19/88 4,720,375 06/801,741 1/19/88 
4,719,962 06/933,748 1/19/88 4,720,376 06/860,306 1/19/88 
4,719,978 06/936,752 1/19/88 4,720,380 06/720,900 1/19/88 
4,719,979 06/843,049 1/19/88 4,720,382 06/909,612 1/19/88 
4,719,986 07/028,217 1/19/88 4,720,398 06/711,803 1/19/88 
4,719,991 06/917,857 1/19/88 4,720,407 06/932,070 1/19/88 
4,720,000 06/885,969 1/19/88 4,720,408 07/031,376 1/19/88 
4,720,004 06/817,089 1/19/88 4,720,417 06/924,115 1/19/88 
4,720,005 06/832,242 1/19/88 4,720,421 06/811,616 1/19/88 
4,720,006 06/911,501 1/19/88 4,720,438 06/873,911 1/19/88 
4,720,016 06/838,155 1/19/88 4,720,441 06/877,835 1/19/88 
4,720,017 06/402,370 1/19/88 4,720,448 06/646,881 1/19/88 
4,720,022 06/853,398 1/19/88 4,720,459 06/701,921 1/19/88 
4,720,026 06/899,466 1/19/88 4,720,462 06/794,968 1/19/88 
4,720,029 06/894,906 1/19/88 4,720,478 06/901 ,902 1/19/88 
4,720,030 07/008,998 1/19/88 4,720,492 06/817,328 1/19/88 
4,720,037 07/028,002 1/19/88 4,720,493 06/799,989 1/19/88 
4,720,042 07/033,781 1/19/88 4,720,499 07/023,585 1/19/88 
4,720,058 06/867,612 1/19/88 4,720,500 06/884,212 1/19/88 
4,720,061 06/890,056 1/19/88 4,720,520 07/039,811 1/19/88 
4,720,063 06/782,220 1/19/88 4,720,538 06/888,729 1/19/88 
4,720,064 07/035,200 1/19/88 4,720,540 06/734,245 1/19/88 
4,720,067 06/680,260 1/19/88 4,720,543 06/742,045 1/19/88 
4,720,068 06/901,837 1/19/88 4,720,546 06/926,944 1/19/88 
4,720,071 06/943,.969 1/19/88 4,720,548 06/858,589 1/19/88 
4,720,077 06/942,685 1/19/88 4,720,549 06/923,535 1/19/88 
4.720,080 07/014,235 1/19/88 4,720,559 06/916,975 1/19/88 
4,720,081 07/043,971 1/19/88 4,720,565 06/770,214 1/19/88 
4,720,092 06/817,528 1/19/88 4,720,567 06/942,775 1/19/88 
4,720,094 07/019,080 1/19/88 4,720,572 06/798,526 1/19/88 
4,720,098 06/888, 138 1/19/88 4,720,581 06/631,753 1/19/88 
4,720,100 06/810,871 1/19/88 4,720,593 06/921 ,473 1/19/88 
4,720,101 07/054,239 1/19/88 4,720,594 06/873,964 1/19/88 
4,720,102 06/855,671 1/19/88 4,720,604 06/650,395 1/19/88 
4,720,104 06/904,954 1/19/88 4,720,607 07/004,538 1/19/88 
4,720,106 06/854,550 1/19/88 4,720,608 06/901,519 1/19/88 
4,720,108 06/804,919 1/19/88 4,720,621 06/702,529 1/19/88 
4,720,112 06/905,401 1/19/88 4,720,627 06/925,954 1/19/88 
4,720,129 06/899,644 1/19/88 4,720,649 06/894,798 1/19/88 
4,720,131 06/942,682 1/19/88 4,720,653 06/920,634 1/19/88 
4,720,132 07/004,329 1/19/88 4,720,657 06/809,085 1/19/88 
4,720,135 65/928,484 1/19/88 4,720,662 06/908, 196 1/19/88 
4,720,140 07/043,531 1/19/88 4,720,683 06/888,264 1/19/88 
4,720,149 06/775,215 1/19/88 4,720,690 06/885,557 1/19/88 
4,720,150 06/890,006 1/19/88 4,720,692 06/895,623 1/19/88 
4,720,152 06/881,700 1/19/88 4,720,695 07/020,170 1/19/88 
4,720,154 06/932,263 1/19/88 4,720,696 06/818,116 1/19/88 
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Patent Number Serial Number Issue Date 
1/19/88 
1/19/88 
1/19/88 
1/19/88 
1/19/88 
1/19/88 
1/19/88 
1/19/88 
1/19/88 
1/19/88 
1/19/88 
1/19/88 
1/19/88 
1/19/88 
1/19/88 
1/19/88 
1/19/88 
1/19/88 
1/19/88 
1/19/88 
1/19/88 
1/19/88 


06/928,918 
07/047,573 
06/687,616 
06/841 ,035 
06/836,532 
06/752,446 
06/877,561 
06/843,211 
06/870,330 
06/295,354 
06/543,065 
06/746,603 
06/807,175 
06/734,106 
06/652,628 
06/888,880 
06/826,242 
06/937,086 
06/902,051 
06/758,693 
06/824,857 
07/010,673 


4,720,698 
4,720,703 
4,720,704 
4,720,751 
4,720,752 
4,720,757 
4,720,759 
4,720,774 
4,720,775 
4,720,783 
4,720,784 
4,720,799 
4,720,805 
4,720,808 
4,720,809 
4,720,820 
4,720,821 
4,720,839 
4,720,849 
4,720,851 
4,720,858 
4,720,870 


Reissue Applications Filed 


Notice under 37 CFR 1.11 (b). The reissue applications listed below are 
open to inspection by the general public in the indicated Examining 
Groups and copies may be obtained by paying the fee therefor (37 CFR 
1.21 (b)). 


4,799,625, Re. S.N. 07/831,631, Filed: Feb. 7, 1992, Cl. 241, 
METHOD AND APPARATUS FOR ADJUSTING A SHEAR 
BAR RELATIVE TO A CUTTER HEAD, Marvin G. Weaver, 
Owner of Record: Ford New Holland Inc., New Holland, Pa., 
Attorney or Agent: George C. Kurtossy, Ex. Gp.: 3206 


4,871,338, Re. S.N.07/767,224, Filed: Sept. 27, 1991, C1.441/ 
116, PERSONAL FLOTATION DEVICES, Richard S. Hoffman, 
Owner of Record: Jnventor, Attorney or Agent: John Cyril 
Malloy, Ex. Gp.: 3105 


4,877,327, Re. S.N. 07/757,008, Filed: Sept. 9, 1991, Cl. 366/ 
46, MORTAR MIXING DRUM, Marvin E. Whiteman, Owner of 
Record: Inventor, Attorney or Agent: Frank J. Dykas, Ex. Gp.: 
2402 


4,889,025, Re. S.N. 07/808,885, Filed: Dec. 18, 1991, Cl. 83/ 
835, HIGH IMPACT RESISTANT CARBIDE TIP FOR A CIR- 
CULAR SAW, Kenneth L. Collett, Owner of Record: /nventor, 
Attorney or Agent: Maurice L. Miller, Jr., Ex. Gp.: 3204 


4,898,943, Re. S.N. 07/830,865, Filed: Feb. 4, 1992, Cl. 544/ 
251, TRICYCLIC TRIAZOLOPYRIMIDINE DERIVATIVES, 
Sumiro Isoda, et. al., Owner of Record: Daiichi Seiyaku Co. Ltd., 
Tokyo, Japan, Attorney or Agent: Abraham J. Rosner, Ex. Gp.: 
1202 


4,900,958, Re. S.N. 07/830,597, Filed: Feb. 4, 1992, Cl. 310/ 
67B, DRIVE MOTOR FOR MAGNETIC DISKS, OPTIONAL 
DISKS, AND MAGNETO-OPTICAL DISK, Haruo Kitahara, 
et. al., Owner of Record: Shinano Tokki Corp., Kyoto, Japan, 
Attorney or Agent: J. Kevin Grogan, Ex. Gp.: 2102 


4,901,219, Re. S.N. 07/835,756, Filed: Feb. 13, 1992, Cl. 363/ 
146, PLUG-IN POWER SUPPLY, Kenneth W. Erickson, et. al., 
Owner of Record: Square D. Co., Palatine, Ill., Attorney or 
Agent: Barry D. Blount, Ex. Gp.: 2102 


4,901,994, Re. S.N.07/835,377, Filed: Feb. 14, 1992, Cl. 270/ 
53, COPYING APPARATUS HAVING A SORTER WITH A 
SHEET STAPLING FUNCTION, Kumiaki Ishiguro, et. al., 
Owner of Record: Minolta Camera Kabushiki Kaisha, Osaka, 
Japan, Attorney or Agent: William C. Rowland, Ex. Gp.: 3401 


4,903,137, Re. S.N. 07/832,337, Filed: Feb. 7, 1992, Cl. 358/ 
254, MULTIPLE PROJECTION TELEVISION RECEIVER, 
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Toshiya Wakasa, Owner of Record: Pioneer Electronic Corp., 
Tokyo, Japan, Attorney or Agent: Bruce C. Zotter, Ex. Gp.: 2612 


4,903,494, Re. S.N. 07/775,423, Filed: Oct. 15, 1991, Cl. 62/ 
60, METHOD FOR PREPARING ICE FOR TRANSPORTA- 
TION, Freddie J. Wiglev, Owner of Record: Jnventor, Attorney 
or Agent: William J. Miller, Ex. Gp.: 3404 


4,918,079, Re. S.N. 07/832,022, Filed: Feb. 6, 1992, Cl. 514/ 
229, IMIDAZOLE DERIVATIVES AS 5-HT, RECEPTOR 
ANTAGONISTS, Francis D. King, Owner of Record: Beeham 
Group P.L.C., Brentfo Middlesex, England, Attorney or Agent: 
Bradley N. Ruben, Ex. Gp.: 1205 


4,918,723, Re. S.N. 07/801,037, Filed: Dec. 3, 1991, Cl. 379/ 
100, KEYBOARD TO FACSIMILE MACHINE TRANSMIS- 
SION SYSTEM, Jerry R. Iggulden, et. al., Owner of Record: 
Donald A. Streck, Ojai, Calif., Attorney or Agent: Donald A. 
Streck, Ex. Gp.: 2601 


4,941,879, Re. S.N.07/761,169, Filed: Sept. 12, 1991, Cl. 604/ 
110, SINGLE USE SYRINGE, John Henry Adam Butler, et. al., 
Owner of Record: John Henry Adam Butler, Wales Australia, 
Attorney or Agent: Christopher John Rudy, Ex. Gp.: 3306 


4,954,376, Re. S.N. 07/772,447, Filed Oct. 7, 1991, Cl. 428/ 
35, TWO MATERIAL THREE/FIVE LAYER PREFORM, 
Suppayan M. Krishnakumar, et. al., Owner of Record: Continen- 
tal Pet Technologies Inc., Norwalk, Conn., Attorney or Agent: 
Charles E. Brown, Ex. Gp.: 1508 


4,971,333, Re. S.N. 07/833,988, Filed: Feb. 11, 1992, Cl. 273/ 
346, WALL MOUNTED DECORATIVE ART CONVERT- 
IBLE TO A TOSS GAME WITH CATCH AREA, Oscar L. 
Buselli, Owner of Record: /nventor, Attorney or Agent: Julia F. 
Church, Ex. Gp.: 3304 


4,975,155, Re. S.N. 07/831,889, Filed: Feb. 6, 1992, Cl. 203/ 
38, REMOVAL OF IODINE OR IODIDE IMPURITIES, Ben- 
jamin P. Gracey, Owner of Record: B.P. Chemicals Ltd., London, 
England,, Attorney or Agent: Harold Haidt, Ex. Gp.: 1303 


4,982,715, Re. S.N. 07/707,087, Filed: May 29, 1991, Cl. 123/ 
518, SUPPLEMENTAL FUEL VAPOR SYSTEMS, Paul Foster, 
Owner of Record: Positive Solutions Inc., Orlando, Fla., Attor- 
ney or Agent: Lance W. Chandler, Ex. Gp.: 3402 


4,992,412, Re. S.N. 07/832,971, Filed: Feb. 11, 1992, Cl. 503/ 
225, AQUEOUS BASED DEVELOPER COMPOSITION, Rob- 
ert A. Fetters, Owner of Record: The Mead Corp., Dayton, Ohio, 
Attorney or Agent: Mark P. Levy, Ex. Gp.: 1513 


5,027,613, Re. S.N. 07/831,523, Filed: Feb. 2, 1992, Cl.-62/ 
235, FLOATING ICE RINK, Robert L. Pare, Owner of Record: 
Inventor, Attorney or Agent: Thomas J. Greer, Jr., Ex. Gp.: 3404 


Requests for Reexamination Filed 


Notice under 37 CFR 1.11 (c). The requests for reexamination listed 
below are open to inspection by the general public in the indicated 
Examining Groups. Copies of the requests and related papers may be 
obtained by paying the fee therefor established in the Rules (37 CFR 1.19 
(a)). 

In the event correspondence to the patent owner is not received, this 
notice will be considered to be constructive notice to the patent owner and 
reexamination will proceed (37 CFR 1.248(a)(5) and 1.525(b)). 


4,082,267, Reexam. No. 90/002,637, Requested: Feb. 7, 1992, 
Cl. 482/125, BILATERAL ISOKINETIC EXERCIZER, Evan 
R. Flavell, Owner of Record: Inventor, Albany, Calif., Attorney 
or Agent: Robert E. Wickersham, Owne, Wickersham & Erickson, 
San Francisco, Calif., Ex. Gp.: 3302, Requester: Tri-Tech Inc., 
Tulsa, Okla. 


4,349,832, Reexam. No. 90/002,633, Requested: Feb. 7, 1992, 
Cl. 358/320, DIGITAL DATA RATE CORRECTOR AND TIME 
BASE CORRECTOR, Luigi C. Gallo, Owner of Record: Ampex 
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Corp., Redwood City, Calif., Attorney or Agent: Richard J. 
Roddy, Redwood City, Calif., Ex. Gp.: 2305, Requester: Owner 


4,435,732, Reexam. No. 90/002,641, Requested: Feb. 20, 
1992, Cl. 358/254, ELECTRO-OPTICAL ILLUMINATION 
CONTROL SYSTEM, Gilbert P. Hyatt, Owner of Record: Jn- 
ventor, Cerritos, Calif., Attorney or Agent: None, Ex. Gp.: 2612, 
Requester: Hoffman, Wasson & Fallow, Arlington, Va. 


4,705,921, Reexam. No. 90/002,635, Requested: Feb. 12, 
1992, Cl. 200/050B, PATCH MODULE, Alexander Rabey, et. 
al., Owner of Record: Vin Inc., Southampton, Pa., Attorney or 
Agent: William H. Eilberg, Jenkintown, Pa., Ex. Gp.: 2104, 
Requester: Hadax Electronics Inc., Ridgefield Park, N.J. 


4,710,927, Reexam. No. 90/002,639, Reauested: Feb. 18, 
1992, Cl. 371/022, DIAGNOSTIC CIRCUIT, Michael J. Miller, 
Owner of Record: Integrated Device Technology Inc., Santa 
Clara, Calif., Attorney or Agent: Edward C. Kwok, Skjerven, 
Morrill, MacPherson, Franklin & Friel, San Jose, Calif., Ex. Gp.: 
2306, Requester: Owner 


4,733,665, Reexam. No. 90/002,638, Requested: Feb. 12, 
1992, Cl.606/108, EXPANDABLE INTRALUMINAL GRAFT, 
AND METHOD AND APPARATUS FOR IMPLANTING AN 
EXPANDABLE INTRALUMINAL GRAFT, Julio C. Palmaz, 
Owner of Record: Expandable Grafts Partnership, St. Antonio, 
Tex., Attorney or Agent: Ben D. Tobor, Houston, Tex., Ex. Gp.: 
3309, Requester: Andrew H. Simpson, Knobbe, Martens, Olson 
& Bear, Newport Beach, Calif. 


4,869,735, Reexam. No. 90/002,632, Requested: Feb. 6, 1992, 
C1.055/072, ABSORBENT FOR ARSENIC COMPOUND AND 
METHOD FOR REMOVING ARSENIC COMPOUND FROM 
COMBUSTION GAS, Masaki Miyazawa, et. al., Owner of 
Record: Mitsubishi Jukogyo Kabushiki Kaisha, Tokyo, Japan; 
Sakai Chemical Industry Co. Ltd., Osaka, Japan; Mitsubishi 
Petrochemical Co. Ltd., Tokyo, Japan; Mitsubishi Petrochemi- 
cal Engineering Co. Ltd., Tokyo, Japan; and Catalysts & Chemi- 
cals Industries Co. Ltd., Tokyo, Japan, Attorney or Agent: Jules 
E. Goldberg, McAulay, Fisher, Nissen, Goldberg & Keil, New 
York, N.Y., Ex. Gp.: 1305, Requester: Owner 


4,894,001, Reexam. No. 90/002,640, Requested: Feb. 18, 
1992, Cl. 425/200, APPARATUS FOR PROCESSING SYN- 
THETIC THERMOPLASTIC MATERIAL, Goetz Petschner, 
Owner of Record: Indupack AG, Zug, Switzerland, Attorney or 
Agent: Herbert Dubno, The Firm of Karl E. Ross, New York, 
N.Y., Ex. Gp.: 1305, Requester: Remy J. VanOphem, Troy, 
Mich. 


4,917,899, Reexam. No. 90/002,636, Requested: Feb. 12, 
1992, Cl. 424/461, CONTROLLED ABSORPTION 
DILTIAZEM FORMULATION, Edward J. Geoghegan, et. al., 
Owner of Record: Elan Corp., Athlone, Ireland, Attorney or 
Agent: Marla J. Church, Gainesville, Ga., Ex. Gp.: 1502, Re- 
quester: Owner 


4,918,163, Reexam. No. 90/002,630, Requested: Feb. 7, 1992, 
Cl. 530/387, MONOCLONIAL ANTIBODIES SPECIFIC FOR 
LIPID-A DETERMINANTS OF GRAM NEGATIVE BACTE- 
RIA, L. S. Young, et. al., Owner of Record: Regents of the 
University of California, Berkeley, Calif., Attorney or Agent: 
Albert J. Hillman, Townsend and Townsend, San Francisco, 
Calif., Ex. Gp.: 1806, Requester: 


4,986,435, Reexam. No. 90/002,631, Requested: Feb. 4, 1992, 
Cl. 220/737, RECEPTICLE FOR A FLEXIBLE BEVERAGE 
CONTAINER, Connie Wright, Owner of Record: /nventor, 
Houston, Tex., Attorney or Agent: J. Clark, Vinson & Elkins, 
Houston, Tex., Ex. Gp.: 2401, Requester: Big Baby Co., Nyack, 
te 


5,040,828, Reexarm. No. 90/002,634, Requested: Feb. 10, 
1992, Cl. 285/197, TAPPING SLEEVE, Willaim L. Kane, Owner 
of Record: Pipeline Accessory Marketing Ltd., Aurora, Ill., 
Attorney or Agent: W. Thomas Timmons, Timmons & Kelly, 
Dallas, Tex., Ex. Gp.: 3501, Requester: Cascade Waterworks 
Manufacturing Co., Chicago, Ill. 
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5,048,432, Reexam. No. 90/002,629, Requested: Feb. 18, 
1992, Cl. 110/345, PROCESS AND APPARATUS FOR THE 
THERMAL DECOMPOSITION OF NITRIOUS OXIDE, John 
E. Hoffman, et. al., Owner of Record: Nalco Fuel Tech, Naperville, 
Iil., Attorney or Agent: James R. Cartiglia, St. Onge, Steward, 
Johnston & Reens, Stamford, Conn., Ex. Gp.: 3404, Requester: 
Owner 


Yearly Patents Which Expired Due to 
Failure to Pay Maintenance Fees 
(Jan.—Dec. 1991) 


The following is a compilation of the NOTICE OF EXPIRA- 
TION OF PATENTS DUE TO FAILURE TO PAY MAINTE- 
NANCE FEES which have been published in the Official Ga- 
zette from March 19, 1991 through March 17, 1992. 

The patents have issue dates in the range of Jan. 4, 1983 
through Dec. 27, 1983 and Jan. 6, 1987 through Dec. 29, 1987. 


Issue Date 


1/04/83 
1/04/83 
1/04/83 
1/04/83 
1/04/83 
1/04/83 
1/04/83 
1/04/83 
1/04/83 
1/04/83 
1/04/83 
1/04/83 
1/04/83 
1/04/83 
1/04/83 
1/04/83 
1/04/83 
1/04/83 
1/04/83 
1/04/83 
1/04/83 
1/04/83 
1/04/83 
1/04/83 
1/04/83 
1/04/83 
1/04/83 
1/04/83 
1/04/83 
1/04/83 
1/04/83 
1/04/83 
1/04/83 
1/04/83 
1/04/83 
1/04/83 
1/04/83 
1/04/83 
1/04/83 
1/04/83 
1/04/83 
1/04/83 
1/04/83 
1/04/83 
1/04/83 
1/04/83 
1/04/83 
1/04/83 
1/04/83 
1/04/83 
1/04/83 
1/04/83 
1/04/83 
1/04/83 
1/04/83 
1/04/83 
1/04/83 


Patent Number Serial Number 
06/239,481 
06/298 ,656 
06/232,721 
06/244,608 
06/252,233 
06/274,415 
06/218,734 
06/269,642 
06/219,126 
06/234,083 
06/236,340 
06/218,428 
06/221,721 
06/244,242 
06/246,078 
06/247,199 
06/217,784 
06/221,997 
06/220,510 
06/385,735 
06/280,991 
06/267,631 
06/244,245 
06/222,291 
06/219,016 
06/250,572 
06/233,131 
06/250,176 
06/228,150 
06/269,439 
06/254,788 
06/222,061 
06/324,084 
06/229,157 
06/297,221 
06/307,292 
06/261 ,682 
06/251,284 
06/218,252 
06/322,940 
06/281 ,225 
06/263,220 
06/219,958 
06/230,863 
06/269,063 
06/257,739 
06/342,512 
06/257,238 
06/279,524 
06/250,067 
06/356,966 
06/215,674 
06/224,911 
06/241 ,387 
06/265,947 
06/249,662 
06/255,593 


4,366,579 
4,366,581 
4,366,589 
4,366,614 
4,366,627 
4,366,636 
4,366,641 
4,366,649 
4,366,652 
4,366,661 
4,366,669 
4,366,676 
4,366,678 
4,366,691 
4,366,710 
4,366,713 
4,366,719 
4,366,731 
4,366,738 
4,366,768 
4,366,774 
4,366,777 
4,366,784 
4,366,786 
4,366,816 
4,366,828 
4,366,839 
4,366,843 
4,366,848 
4,366,851 
4,366,853 
4,366,865 
4,366,874 
4,366,875 
4,366,876 
4,366,904 
4,366,922 
4,366,923 
4,366,935 
4,366,941 
4,366,948 
4,366,952 
4,366,966 
4,366,991 
4,366,995 
4,366,996 
4,367,022 
4,367,023 
4,367,030 
4,367,037 
4,367,039 
4,367,042 
4,367,045 
4,367,063 
4,367,064 
4,367,076 
4,367,077 
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Patent Number Serial Number Issue Date 4,367,802 06/237,870 1/11/83 

4,367,817 06/234,749 1/11/83 
4,367,084 06/329,541 1/04/83 4,367,822 06/253,542 1/11/83 
4,367,092 06/284,060 1/04/83 4,367,823 06/309,714 1/11/83 
4,367,095 06/226,993 1/04/83 4,367,826 06/225,095 1/11/83 
4,367,102 06/217,398 1/04/83 4,367,830 06/283,165 1/11/83 
4,367,115 06/310,929 1/04/83 4,367,831 06/322,221 1/11/83 
4,367,118 06/310,220 1/04/83 4,367,846 06/218,430 1/11/83 
4,367,120 06/292,915 1/04/83 4,367,848 06/290,946 1/11/83 
4,367,121 06/3 13,073 1/04/83 4,367,849 06/244,592 1/11/83 
4,367,122 06/280,899 1/04/83 4,367,851 06/232,500 1/11/83 
4,367,128 06/240,756 1/04/83 4,367,864 06/215,798 1/11/83 
4,367,131 06/279,909 1/04/83 4,367,869 06/300,925 1/11/83 
4,367,133 06/234,705 1/04/83 4,367,886 06/225,358 1/11/83 
4,367,157 06/228,562 1/04/83 4,367,889 06/221,474 1/11/83 
4,367,159 06/206,234 1/04/83 4,367,893 06/224,904 1/11/83 
4,367,160 06/309,318 1/04/83 4,367,902 06/232,559 1/11/83 
4,367,163 06/254,213 1/04/83 4,367,904 06/240,993 1/11/83 
4,367,178 06/238,704 1/04/83 4,367,915 06/228,762 1/11/83 
4,367,181 06/216,843 1/04/83 4,367,934 06/285,114 1/11/83 
4,367,190 06/263,200 1/04/83 4,367,966 06/320,443 1/11/83 
4,367,204 06/254,776 1/04/83 4,367,981 06/278,810 1/11/83 
4,367,224 06/263,285 1/04/83 4,368,002 06/239,446 1/11/83 
4,367,244 06/319,115 1/04/83 4,368,012 06/216,856 1/11/83 
4,367,249 06/251,417 1/04/83 4,368,015 06/295,146 1/11/83 
4,367,280 06/242,731 1/04/83 4,368,016 06/238,986 1/11/83 
4,367,286 06/300,753 1/04/83 4,368,018 06/311,452 1/11/83 
4,367,288 06/258,502 1/04/83 4,368,020 06/239,898 1/11/83 
4,367,289 06/305,809 1/04/83 4,368,021 06/239,639 1/11/83 
4,367,298 06/254,968 1/04/83 4,368,024 06/314,157 1/11/83 
4,367,319 06/216,378 1/04/83 4,368,028 06/239,519 1/11/83 
4,367,340 06/240,451 1/04/83 4,368,033 06/267 ,339 1/11/83 
4,367,363 06/219,756 1/04/83 4,368,042 06/283,038 1/11/83 
4,367,365 06/282,915 1/04/83 4,368,044 06/340,054 1/11/83 
4,367,368 06/264,158 1/04/83 4,368,047 06/257,838 1/11/83 
4,367,374 06/234,699 1/04/83 4,368,051 06/231,879 1/11/83 
4,367,383 06/229,647 1/04/83 4,368,073 06/258,989 1/11/83 
4,367,386 06/224,649 1/04/83 4,368,099 06/346, 180 1/11/83 
4,367,405 06/252,187 1/04/83 4,368,106 06/285,656 1/11/83 
4,367,406 06/224,666 1/04/83 4,368,113 06/297,721 1/11/83 
4,367,416 06/369,154 1/04/83 4,368,120 06/233,024 1/11/83 
4,367,428 06/227,891 1/04/83 4,368,121 06/233,198 1/11/83 
4,367,438 06/218,869 1/04/83 4,368,123 06/298,231 1/11/83 
4,367,447 06/242,390 1/04/83 4,368,126 06/216,120 1/11/83 
4,367,455 06/233,830 1/04/83 4,368,129 06/259,217 1/11/83 
4,367,488 06/259,494 1/04/83 4,368,149 06/331,342 1/11/83 
4,367,503 06/219,794 1/04/83 4,368,163 06/279,619 1/11/83 
4,367,510 06/263,802 1/04/83 4,368,164 06/3 16,270 1/11/83 
4,367,512 06/323,996 1/04/83 4,368,174 06/220,556 1/11/83 
4,367,522 06/245,592 1/04/83 4,368,186 06/261,411 1/11/83 
4,367,546 06/228,924 1/04/83 4,368,196 06/268,378 1/11/83 
4,367,547 06/260,453 1/04/83 4,368,205 06/303,292 1/11/83 
4,367,562 06/274,259 1/11/83 4,368,223 06/268,837 1/11/83 
4,367,567 06/263,113 1/11/83 4,368,229 06/239,951 1/11/83 
4,367,586 06/246,331 1/11/83 4,368,246 06/280,673 1/11/83 
4,367,589 06/247 ,794 1/11/83 4,368,247 06/278,013 1/11/83 
4,367,602 06/310,472 1/11/83 4,368,253 06/340,670 1/11/83 
4,367,617 06/242,328 1/11/83 4,368,256 06/282,687 1/11/83 
4,367,634 06/226,507 1/11/83 4,368,286 06/244,875 1/11/83 
4,367,643 06/216,956 1/11/83 4,368,294 06/239,226 1/11/83 
4,367,649 06/228,622 1/11/83 4,368,307 06/301,270 1/11/83 
4,367,650 06/258,531 1/11/83 4,368,311 06/252,716 1/11/83 
4,367,653 06/249,654 1/11/83 4,368,317 06/262,571 1/11/83 
4,367,657 06/277 ,435 1/11/83 4,368,324 06/253,487 1/11/83 
4,367,664 06/230,680 1/11/83 4,368,327 06/279,124 1/11/83 
4,367,670 06/274,881 1/11/83 4,368,333 06/288,761 1/11/83 
4,367,673 06/223,870 1/11/83 4,368,351 06/233,626 1/11/83 
4,367,683 06/217,861 1/11/83 4,368,352 06/233 ,862 1/11/83 
4,367,688 06/215,652 1/11/83 4,368,356 06/245,800 1/11/83 
4,367,700 06/225,995 1/11/83 4,368,369 06/240,794 1/11/83 
4,367,702 06/230,126 1/11/83 4,368,386 06/231,117 1/11/83 
4,367,703 06/233,959 1/11/83 4,368,391 06/218,494 1/11/83 
4,367,704 06/233,960 1/11/83 4,368,399 06/293,821 1/11/83 
4,367,719 06/239,658 1/11/83 4,368,426 06/218,500 1/11/83 
4,367,720 06/215,701 1/11/83 4,368,441 06/254,635 1/11/83 
4,367,731 06/251,484 1/11/83 4,368,443 06/249,840 1/11/83 
4,367,756 06/249,178 1/11/83 4,368,449 06/241,212 1/11/83 
4,367,779 06/246,273 1/11/83 4,368,450 06/321,894 1/11/83 
4,367,798 06/264,356 1/11/83 4,368,451 06/294,787 1/11/83 
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Patent Number Serial Number Issue Date 4,369,201 06/239,487 1/18/83 

4,369,203 06/273,312 1/18/83 
4,368,452 06/275,890 1/11/83 4,369,211 06/228,698 1/18/83 
4,368,459 06/217,081 1/11/83 4,369,215 06/328,230 1/18/83 
4,368,462 06/278,696 1/11/83 4,369,241 06/232,707 1/18/83 
4,368,467 06/236,621 1/11/83 4,369,248 06/265,658 1/18/83 
4,368,486 06/237,925 1/11/83 4,369,255 06/287,007 1/18/83 
4,368,489 06/279,038 1/11/83 4,369,263 06/216,586 1/18/83 
4,368,563 06/282,697 1/18/83 4,369,271 06/244,362 1/18/83 
4,368,581 06/256,737 1/18/83 4,369,277 06/276,301 1/18/83 
4,368,585 06/269,747 1/18/83 4,369,291 06/289,389 1/18/83 
4,368,604 06/250,218 1/18/83 4,369,296 06/243,877 1/18/83 
4,368,607 06/274,253 1/18/83 4,368,302 06/221 ,828 1/18/83 
4,368,609 06/236,396 1/18/83 4,369,309 06/240,219 1/18/83 
4,368,611 06/247,021 1/18/83 4,369,314 06/322,951 1/18/83 
4,368,614 06/245 ,393 1/18/83 4,369,315 06/323,113 1/18/83 
4,368,632 06/228,991 1/18/83 4,369,349 06/252,091 1/18/83 
4,368,640 06/229,424 1/18/83 4,369,363 06/244,417 1/18/83 
4,368,654 06/237,512 1/18/83 4,369,377 06/345,766 1/18/83 
4,368,663 06/241,679 1/18/83 4,369,389 06/258,378 1/18/83 
4,368,668 06/264,667 1/18/83 4,369,394 06/220,276 1/18/83 
4,368,678 06/216,438 1/18/83 4,368,408 06/226,043 1/18/83 
4,368,685 06/327,786 1/18/83 4,368,419 06/298,834 1/18/83 
4,368,691 06/240,556 1/18/83 4,369,436 06/259,661 1/18/83 
4,368,694 06/265,879 1/18/83 4,369,439 06/225,123 1/18/83 
4,368,695 06/265,805 1/18/83 4,369,449 06/268,846 1/18/83 
4,368,701 06/233,958 1/18/83 4,369,467 06/225,996 1/18/83 
4,368,711 06/339,618 1/18/83 4,369,475 06/253,316 1/18/83 
4,368,715 06/221,769 1/18/83 4,369,480 06/248,198 1/18/83 
4,368,720 06/273,717 1/18/83 4,369,486 06/256,840 1/18/83 
4,368,723 06/242,316 1/13/83 4,369,698 06/238/989 1/25/83 
4,368,730 06/233,696 1/18/83 4,369,701 06/240,574 1/25/83 
4,368,767 06/223,859 1/18/83 4,369,703 06/251,301 1/25/83 
4,368,790 06/229,089 1/18/83 4,369,710 06/243,894 1/25/83 
4,368,823 06/239,178 1/18/83 4,339,712 06/233,555 1/25/83 
4,368,845 06/239,325 1/18/83 4,369,720 06/281 ,256 1/25/83 
4,368,874 06/310,134 1/18/83 4,369,735 06/256,013 1/25/83 
4,368,876 06/259,059 1/18/83 4,369,738 06/264,866 1/25/83 
4,368,878 06/231,725 1/18/83 4,369,753 06/215,848 1/25/83 
4,368,882 06/218,092 1/18/83 4,369,756 06/223,086 1/25/83 
4,368,886 06/283,005 1/18/83 4,369,758 06/303,024 1/25/83 
4,368,889 06/281,127 1/18/83 4,369,774 06/243,784 1/25/83 
4,368,890 06/252,590 1/18/83 4,369,798 06/289,856 1/25/83 
4,368,891 06/339,375 1/18/83 4,369,801 06/264,863 1/25/83 
4,368,897 06/223,907 1/18/83 4,369,803 06/229,037 1/25/83 
4,368,914 06/224,324 1/18/83 4,369,805 06/225,033 1/25/83 
4,368,918 06/217,502 1/18/83 4,369,812 06/235,668 1/25/83 
4,368,923 06/234,463 1/18/83 4,369,820 06/240,262 1/25/83 
4,368,925 06/240,506 1/18/83 4,369,832 06/249,761 1/25/83 
4,368,936 06/308, 108 1/18/83 4,369,839 06/293,257 1/25/83 
4,368,962 06/229,667 1/18/83 4,369,881 06/321,812 1/25/83 
4,368,967 06/279,490 1/18/83 4,369,896 06/248,559 1/25/83 
4,368,974 06/258,369 1/18/83 4,369,901 06/240,893 1/25/83 
4,368,985 06/224,670 1/18/83 4,369,903 06/283,853 1/25/83 
4,369,017 06/266,353 1/18/83 4,369,915 06/234,382 1/25/83 
4,369,032 06/251,372 1/18/83 4,369,932 06/242,397 1/25/83 
4,369,034 06/253,649 1/18/83 4,369,939 06/241,822 1/25/83 
4,369,041 06/263,031 1/18/83 4,369,952 06/233,205 1/25/83 
4,369,044 06/246,714 1/18/83 4,369,957 06/289,765 1/25/83 
4,369,050 06/245,332 1/18/83 4,369,962 06/234,691 1/25/83 
4,369,066 06/342,168 1/18/83 4,369,964 06/219,757 1/25/83 
4,369,074 06/278,482 1/18/83 4,369,971 06/223,185 1/25/83 
4,369,080 06/240,797 1/18/83 4,369,979 06/384,993 1/25/83 
4,369,082 06/277 ,696 1/18/83 4,370,025 06/219,655 1/25/83 
4,369,088 06/3 18,857 1/18/83 4,370,028 06/220,075 1/25/83 
4,369,095 06/258,726 1/18/83 4,370,036 06/267,991 1/25/83 
4,369,101 06/258,576 1/18/83 4,370,046 06/287,570 1/25/83 
4,369,107 06/275,497 1/18/83 4,370,070 06/234,372 1/25/83 
4,369,143 06/287,591 1/18/83 4,370,072 06/252,761 1/25/83 
4,369,145 06/216,914 1/18/83 4,370,081 06/300,173 1/25/83 
4,369,146 06/261,516 1/18/83 4,370,102 06/227,638 1/25/83 
4,369,147 06/324,492 1/18/83 4,370,113 06/281,774 1/25/83 
4,369,162 06/298,630 1/18/83 4,370,127 06/237,973 1/25/83 
4,369,163 06/317,931 1/18/83 4,370,136 06/259,583 1/25/83 
4,369,164 06/327,744 1/18/83 4,370,140 06/224,153 1/25/83 
4,369,171 06/241 ,435 1/18/83 4,370,146 06/331,056 1/25/83 
4,369,181 06/290,223 1/18/83 4,370,148 06/281,845 1/25/83 
4,369,183 06/230,205 1/18/83 4,370,153 06/320,466 1/25/83 
4,369,197 06/229,176 1/18/83 4,370,158 06/225,564 1/25/83 





1136 OG 56 OFFICIAL GAZETTE Marcu 24, 1992 


Patent Number Serial Number Issue Date 4,371,045 06/249,783 2/01/83 
4,371,072 06/218,775 2/01/83 

4,370,169 06/221,741 1/25/83 4,371,080 06/236,420 2/01/83 
4,370,176 06/227,763 1/25/83 4,371,089 06/299,387 2/01/83 
4,370,183 06/223,866 1/25/83 4,371,100 06/229,953 2/01/83 
4,370,195 06/362,042 1/25/83 4,371,107 06/324,082 2/01/83 
4,370,203 06/230,595 1/25/83 4,371,112 06/233,573 2/01/83 
4,370,218 06/245,801 1/25/83 4,371,116 06/222,549 2/01/83 
4,370,222 06/239,776 1/25/83 4,371,123 06/239,006 2/01/83 
4,370,226 06/238,100 1/25/83 4,371,135 06/228,576 2/01/83 
4,370,229 06/258,393 1/25/83 4,371,144 06/252,956 2/01/83 
4,370,232 06/289,804 1/25/83 4,371,145 06/307 ,464 2/01/83 
4,370,234 06/231,833 1/25/83 4,371,160 06/240,478 2/01/83 
4,370,243 06/232,474 1/25/83 4,371,174 06/219,833 2/01/83 
4,370,258 06/261 ,488 1/25/83 4,371,196 06/248,471 2/01/83 
4,370,264 06/300,074 1/25/83 4,371,202 06/218,647 2/01/83 
4,370,271 06/262,969 1/25/83 4,371,215 06/221,569 2/01/83 
4,370,274 06/220,170 1/25/83 4,371,220 06/224,845 2/01/83 
4,370,275 06/250,363 1/25/83 4,371,224 06/219,695 2/01/83 
4,370,280 06/308 ,734 1/25/83 4,371,246 06/234,595 2/01/83 
4,370,322 06/308,581 1/25/83 4,371,268 06/219,910 2/01/83 
4,370,333 06/278,760 1/25/83 4,371,270 06/266,611 2/01/83 
4,370,342 06/241,147 1/25/83 4,371,273 06/225,688 2/01/83 
4,370,363 06/292,890 1/25/83 4,371,275 06/263,100 2/01/83 
* 4,370,364 06/333,222 1/25/83 4,371,295 06/245,454 2/01/83 
4,370,379 06/284,069 1/25/83 4,371,309 06/237 ,929 2/01/83 
4,370,381 06/239,259 1/25/83 4,371,312 06/248,829 2/01/83 
4,370,399 06/246,605 1/25/83 4,371,316 06/246,652 2/01/83 
4,370,404 06/318,495 1/25/83 4,371,317 06/232/687 2/01/83 
4,370,407 06/282,616 1/25/83 4,371,341 06/253,359 2/01/83 
4,370,409 06/277 ,038 1/25/83 4,371,344 06/260,043 2/01/83 
4,370,418 06/286,372 1/25/83 4,371,353 06/256,508 2/01/83 
4,370,460 06/274,195 1/25/83 4,371,372 06/278,210 2/01/83 
4,370,478 06/323,112 1/25/83 4,371,375 06/322,179 2/01/83 
4,370,482 06/315,788 1/25/83 4,371,386 06/265,260 2/01/83 
4,370,484 06/242,728 1/25/83 4,371,395 06/280,717 2/01/83 
4,370,507 06/338,088 1/25/83 4,371,410 06/280, 195 2/01/83 
4,370,513 06/363,755 1/25/83 4,371,421 06/254,871 2/01/83 
4,370,516 06/262,035 1/25/83 4,371,424 06/276,073 2/01/83 
4,370,542 06/264,847 1/25/83 4,371,426 06/293,065 2/01/83 
4,370,578 06/274,850 1/25/83 4,371,437 06/243,435 2/01/83 
4,370,586 06/248,062 1/25/83 4,371,444 06/261,853 2/01/83 
4,370,597 06/224,603 1/25/83 4,371,456 06/255,221 2/01/83 
4,370,609 06/271,222 1/25/83 4,371,457 06/218,312 2/01/83 
4,370,613 06/317,597 1/25/83 4,371,462 06/341,216 2/01/83 
4,370,639 06/236,755 1/25/83 4,371,469 06/258,482 2/01/83 
4,370,648 06/249,399 1/25/83 4,371,490 06/235,603 2/01/83 
4,370,649 06/265 ,063 1/25/83 4,371,492 06/302,698 2/01/83 
4,370,651 06/278,270 1/25/83 4,371,499 06/258 ,974 2/01/83 
4,370,657 06/241,955 1/25/83 4,371,523 06/220,779 2/01/83 
4,370,664 06/250,464 1/25/83 4,371,549 06/268,945 2/01/83 
4,370,696 06/266,886 1/25/83 4,371,555 06/3 13,834 2/01/83 
4,370,703 06/285,355 1/25/83 4,371,557 06/226,671 2/01/83 
4,370,715 06/229,366 1/25/83 4,371,560 06/3 18,388 2/01/83 
4,370,747 06/216,234 1/25/83 4,371,567 06/251,770 2/01/83 
Re. 31,827 06/555,295 2/05/85 4,371,568 06/263,771 2/01/83 
(4,371,879) (06/261,611) (2/01/83) 4,371,569 06/306,753 2/01/83 
4,370,786 06/235 ,443 2/01/83 4,371,572 02/235,753 2/01/83 
4,370,790 06/218,218 2/01/83 = 4,371,573 06/322,547 2/01/83 
4,370,811 06/233,010 2/01/83 4,371,577 06/372,139 2/01/83 
4,370,821 06/256,654 2/01/83 4,371,598 06/280,593 2/01/83 
3,370,861 06/333,224 2/01/83 = 4,371,617 06/244,857 2/01/83 
4,370,864 06/218,838 2/01/83 4,371,623 06/233,031 2/01/83 
4,370,878 06/232,733 2/01/83 = 4,371,631 06/289,142 2/01/83 
4,370,880 06/269,877 2/01/83 4,371,634 06/321,709 2/01/83 
4,370,910 06/221,413 2/01/83 4,371,638 06/294,521 2/01/83 
4,370,911 06/343,232 2/01/83 4,371,649 06/283,943 2/01/83 
4,370,912 06/244,113 2/01/83 4,371,654 06/273 ,504 2/01/83 
4,370,926 06/229,997 2/01/83 4,371,658 06/239,835 2/01/83 
4,370,930 06/220,478 2/01/83 4,371,665 06/334,454 2/01/83 
4,370,934 06/224,026 2/01/83 4,371,668 06/242,031 2/01/83 
4,370,944 06/228,682 2/01/83 = 4,371,683 06/356,292 2/01/83 
4,370,950 06/325,196 2/01/83 4,371,686 06/302,119 2/01/83 
4,370,962 06/246,618 2/01/83 4,371,714 06/221,237 2/01/83 
4,370,965 06/257 ,467 2/01/83 =4,371,715 06/305,535 2/01/83 
4,371,016 06/242,618 2/01/83 4,371,722 06/277,815 2/01/83 
4,371,022 06/266,716 2/01/83 4,371,725 06/326,646 2/01/83 
4,371,037 06/216,452 2/01/83 4,371,773 06/249,376 2/01/83 
4,371,040 06/296 ,369 2/01/83 4,371,775 06/251,058 2/01/83 
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Patent Number Serial Number Issue Date 4,372,561 06/303,847 2/08/83 

4,372,592 06/219,982 2/08/83 
4,371,776 06/277 ,729 2/01/83 4,372,620 06/231,458 2/08/83 
4,371,804 06/288,910 2/01/83 4,372,631 06/308, 146 2/08/83 
4,371,823 06/219,966 2/01/83 4,372,640 06/246,389 2/08/83 
4,371,857 06/261 ,312 2/01/83 4,372,658 06/247,541 2/08/83 
4,371,877 06/256,349 2/01/83 4,372,660 06/258,493 2/08/83 
4,371,880 06/293,490 2/01/83 4,372,662 06/300,970 2/08/83 
4,371,881 06/269,568 2/01/83 4,372,671 06/251,414 2/08/83 
4,371,900 06/227,612 2/01/83 4,372,672 06/219,122 2/08/83 
4,371,908 06/345 ,356 2/01/83 4,372,678 06/241,143 2/08/83 
4,371,913 06/217,721 2/01/83 4,372,690 06/241 ,467 2/08/83 
4,371,914 06/217,722 2/01/83 4,372,691 06/23 1,664 2/08/83 
4,371,915 06/217,723 2/01/83 4,372,697 06/276,285 2/08/83 
4,371,944 06/225,508 2/01/83 4,372,699 06/283,694 2/08/83 
4,371,972 06/227,833 2/01/83 4,372,700 06/276,847 2/08/83 
4,371,983 06/221,914 2/08/83 4,372,703 06/224,245 2/08/83 
4,371,992 06/299,598 2/08/83 4,372,725 06/355,276 2/08/83 
4,371,998 06/221,876 2/08/83 4,372,727 06/248,972 2/08/83 
4,372,019 06/230,478 2/08/83 4,372,728 06/222,255 2/08/83 
4,372,024 06/270,770 2/08/83 4,372,735 06/250,495 2/08/83 
4,372,041 06/245,252 2/08/83 4,372,747 06/288,777 2/08/83 
4,372,045 06/233,425 2/08/83 4,372,748 06/293,548 2/08/83 
4,372,049 06/278,174 2/08/83 4,372,756 06/278,992 2/08/83 
4,372,071 06/301 ,548 2/08/83 4,372,762 06/232,855 2/08/83 
4,372,075 06/245,866 2/08/83 4,372,763 06/248,697 2/08/83 
4,372,079 06/227,184 2/08/83 4,372,784 06/295,218 2/08/83 
4,372,083 06/278,589 2/08/83 4,372,787 06/280,908 2/08/83 
4,372,107 06/217,570 2/08/83 4,372,811 06/260,436 2/08/83 
4,372,131 06/284,482 2/08/83 4,372,815 06/293,075 2/08/83 
4,372,157 06/251,907 2/08/83 4,372,819 06/360,601 2/08/83 
4,372,158 06/274,705 2/08/83 4,372,823 06/312,098 2/08/83 
4,372,159 06/274,706 2/08/83 4,372,828 06/347,919 2/08/83 
4,372,185 06/237,268 2/08/83 4,372,829 06/246,330 2/08/83 
4,372,186 06/235,004 2/08/83 4,372,833 06/254,588 2/08/83 
4,372,187 06/259,519 2/08/83 4,372,853 06/269,459 2/08/83 
4,372,189 06/347,980 2/08/83 4,372,858 06/302,593 2/08/83 
4,372,196 06/249,169 2/08/83 4,372,870 06/286,497 2/08/83 
4,372,200 06/260,101 2/08/83 4,372,892 06/276,807 2/08/83 
4,372,201 06/278,376 2/08/83 4,372,897 06/254,605 2/08/83 
4,372,208 06/249,913 2/08/83 4,372,899 06/247,478 2/08/83 
4,372,209 06/311,294 2/08/83 4,372,902 06/337 ,025 2/08/83 
4,372,225 06/241,239 2/08/83 4,372,906 06/223,434 2/08/83 
4,372,226 06/258,993 2/08/83 4,372,921 06/328,701 2/08/83 
4,372,229 06/237 ,633 2/08/83 4,372,926 06/256,533 2/08/83 
4,372,241 06/223,728 2/08/83 4,372,938 06/370,670 2/08/83 
4,372,242 06/248,749 2/08/83 4,372,945 06/289,138 2/08/83 
4,372,247 06/381,814 2/08/83 4,372,952 06/253,026 2/08/83 
4,372,251 06/248,249 2/08/83 4,372,954 06/308,546 2/08/83 
4,372,254 06/227 ,626 2/08/83 4,372,960 06/215,959 2/08/83 
4,372,262 06/304,473 2/08/83 4,372,966 06/290,114 2/08/83 
4,372,292 06/254,054 2/08/83 4,372,973 06/332,840 2/08/83 
4,372,293 06/219,670 2/08/83 4,372,995 06/271,128 2/08/83 
4,372,310 06/288,637 2/08/83 4,373,001 06/365,358 2/08/83 
4,372,328 06/265,640 2/08/83 4,373,003 06/365,950 2/08/83 
4,372,332 06/229,207 2/08/83 4,373,005 06/263,169 2/08/83 
4,372,335 06/237,769 2/08/83 4,373,016 06/262,827 2/08/83 
4,372,348 06/232,160 2/08/83 4,373,033 06/289,214 2/08/83 
4,372,357 06/218,271 2/08/83 4,373,040 06/270,914 2/08/83 
4,372,359 06/258,988 2/08/83 4,373,058 06/244,811 2/08/83 
4,372,360 06/288,058 2/08/83 4,373,068 06/303,219 2/08/83 
4,372,372 06/228,331 2/08/83 4,373,070 06/296,212 2/08/83 
4,372,377 06/243,682 2/08/83 4,373,075 06/330,424 2/08/83 
4,372,382 06/216,742 2/08/83 4,373,089 06/240,007 2/08/83 
4,372,383 06/270,261 2/08/83 4,373,094 06/288,072 2/08/83 
4,372,395 06/319,725 2/08/83 4,373,098 06/294,790 2/08/83 
4,372,402 06/313,527 2/08/83 4,373,105 06/242,558 2/08/83 
4,372,403 06/301 ,766 2/08/83 4,373,124 06/377,264 2/08/83 
4,372,422 06/220,966 2/08/83 4,373,128 06/220,725 2/08/83 
4,372,426 06/350,703 2/08/83 4,373,132 06/290,140 2/08/83 
4,372,475 06/258,586 2/08/83 4,373,142 06/235,797 2/08/83 
4,372,480 06/259,677 2/08/83 4,373,144 06/217,216 2/08/83 
4,372,530 06/270,910 2/08/83 4,373,173 06/245,562 2/08/83 
4,372,536 06/241,251 2/08/83 4,373,211 06/285,959 2/15/83 
4,372,541 06/303,868 2/08/83 4,373,220 06/228,595 2/15/83 
4,372,543 06/263,601 2/08/83 4,373,232 06/229,154 2/15/83 
4,372,546 06/247,347 2/08/83 4,373,235 06/340,375 2/15/83 
4,372,548 06/241,887 2/08/83 4,373,238 06/237 ,493 2/15/83 
4,372,560 06/283,952 2/08/83 4,373,254 06/251,075 2/15/83 
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Patent Number Seria! Number Issue Date 4,374,055 06/3 14,002 2/15/83 

4,374,057 06/289,551 2/15/83 
4,373,263 06/217,448 2/15/83 4,374,059 06/262,324 2/15/83 
4,373,266 06/3 13,208 2/15/83 4,374,062 06/311,454 2/15/83 
4,373,274 06/236,204 2/15/83 4,374,069 06/253,319 2/15/83 
4,373,276 06/235,318 2/15/83 4,374,071 06/292,162 2/15/83 
4,373,278 06/263,917 2/15/83 4,374,075 06/274,604 2/15/83 
4,373,289 06/332,642 2/15/83 4,374,082 06/293,782 2/15/83 
4,373,290 06/275,982 2/15/83 4,374,084 06/249.977 2/15/83 
4,373,292 06/257,361 2/15/83 4,374,091 06/293,415 2/15/83 
4,373,305 06/232,371 2/15/83 4,374,093 06/296,600 2/15/83 
4,373,320 06/257,181 2/15/83 4,374,102 06/321,288 2/15/83 
4,373,343 06/262,258 2/15/83 4,374,107 06/304,758 2/15/83 
4,373,403 06/229,472 2/15/83 4,374,110 06/273,519 2/15/83 
4,373,411 06/233,456 2/15/83 4,374,115 06/296, 155 2/15/83 
4,373,428 06/219,385 2/15/83 4,374,136 06/313,493 2/15/83 
4,373,433 06/228,701 2/15/83 4,374,138 06/321,020 2/15/83 
4,373,443 06/322,603 2/15/83 4,374,140 06/233,275 2/15/83 
4,373,458 06/271,023 2/15/83 4,374,155 06/239,747 2/15/83 
4,373,471 06/287,255 2/15/83 4,374,160 06/245,147 2/15/83 
4,373,477 06/220,490 2/15/83 4,374,169 06/301 ,546 2/15/83 
4,373,478 06/258,023 2/15/83 4,374,183 06/293,418 2/15/83 
4,373,481 06/256,557 2/15/83 4,374,194 06/327,527 2/15/83 
4,373,497 06/303,949 2/15/83 4,374,195 06/215,889 2/15/83 
4,373,500 06/305,791 2/15/83 4,374,211 06/302,330 2/15/83 
4,373,538 06/234,454 2/15/83 4,374,214 06/239,963 2/15/83 
4,373,563 06/230,041 2/15/83 4,374,218 06/352,510 2/15/83 
4,373,565 06/244,782 2/15/83 4,374,228 06/289,587 2/15/83 
4,373,566 06/270,206 2/15/83 4,374,261 06/315,780 2/15/83 
4,373,571 06/257 ,442 2/15/83 4,374,277 06/305 ,533 2/15/83 
4,373,575 06/246,430 2/15/83 4,374,289 06/3 13,535 2/15/83 
4,373,576 06/222,948 2/15/83 4,374,293 06/293,030 2/15/83 
4,373,589 06/231,114 2/15/83 4,374,321 06/300,729 2/15/83 
4,373,615 06/228,707 2/15/83 4,374,327 06/228,872 2/15/83 
4,373,617 06/269 ,344 2/15/83 4,374,337 06/233 ,963 2/15/83 
4,373,634 06/225,954 2/15/83 4,374,350 06/216,836 2/15/83 
4,373,645 06/248,765 2/15/83 4,374,352 06/285,588 2/15/83 
4,373,660 06/358,981 2/15/83 4,374,354 06/276,507 2/15/83 
4,373,670 06/288,334 2/15/83 4,374,355 06/239,725 2/15/83 
4,373,671 06/253,458 2/15/83 4,374,357 06/286,446 2/15/83 
4,373,702 06/263,630 2/15/83 4,374,370 06/248,753 2/15/83 
4,373,715 06/249,817 2/15/83 4,374,374 06/254,214 2/15/83 
4,373,728 06/3 12,644 2/15/83 4,374,383 06/219,081 2/15/83 
4,373,733 06/263,151 2/15/83 4,374,440 06/233,295 2/22/83 
4,373,734 06/269,327 2/15/83 4,374,453 06/228,014 2/22/83 
4,373,736 06/219,267 2/15/83 4,374,474 06/242,024 2/22/83 
4,373,742 06/247 ,692 2/15/83 4,374,504 06/254,204 2/22/83 
4,373,744 06/221,707 2/15/83 4,374,512 06/219,531 2/22/83 
4,373,773 06/228,495 2/15/83 4,374,549 06/287,848 2/22/83 
4,373,789 06/245,022 2/15/83 4,374,559 06/227 ,926 2/22/83 
4,373,837 06/267 ,708 2/15/83 4,374,588 06/216,326 2/22/83 
4,373,874 06/280,333 2/15/83 4,374,602 06/237,202 2/22/83 
4,373,885 06/221,794 2/15/83 4,374,603 06/241,084 2/22/83 
4,373,889 06/234,172 2/15/83 4,374,611 06/270,939 2/22/83 
4,373,902 06/228,139 2/15/83 4,374,618 06/244,458 2/22/83 
4,373,906 06/221,074 2/15/83 4,374,620 06/229,614 2/22/83 
4,373,907 06/268,074 2/15/83 4,374,624 06/292,621 2/22/83 
4,373,910 06/298,315 2/15/83 4,374,631 06/265,839 2/22/83 
4,373,915 06/3 16,994 2/15/83 4,374,642 06/268,965 2/22/83 
4,373,939 06/285,151 2/15/83 4,374,644 06/25 1,668 2/22/83 
4,373,947 06/260,178 2/15/83 4,374,645 06/267,880 2/22/83 
4,373,968 06/276,88 1 2/15/83 4,374,649 06/233,769 2/22/83 
4,373,977 06/277 ,365 2/15/83 4,374,652 06/294,525 2/22/83 
4,373,980 06/230,271 2/15/83 4,374,659 06/333,831 2/22/83 
4,373,989 06/325 ,933 2/15/83 4,374,662 06/318,999 2/22/83 
4,373,992 06/249,322 2/15/83 4,374,672 06/312,889 2/22/83 
4,373,994 06/306,551 2/15/83 4,374,694 06/276,450 2/22/83 
4,373,995 06/308,818 2/15/83 4,374,703 06/223,564 2/22/83 
4,373,998 06/3 15,066 2/15/83 4,374,712 06/301,681 2/22/83 
4,374,001 06/231,832 2/15/83 4,374,717 06/3 18,634 2/22/83 
4,374,002 06/354,571 2/15/83 4,374,718 06/261 ,997 2/22/83 
4,374,004 06/278,744 2/15/83 4,374,719 06/359,729 2/22/83 
4,374,013 06/239,979 2/15/83 4,374,722 06/290,425 2/22/83 
4,374,019 06/263,398 2/15/83 4,374,727 06/267,510 2/22/83 
4,374,030 06/3 18,446 2/15/83 4,374,734 06/275,473 2/22/83 
4,374,031 06/268,310 2/15/83 4,374,740 06/225,573 2/22/83 
4,344,045 06/257 ,060 2/15/83 4,374,742 06/268,309 2/22/83 
4,374,051 06/228,357 2/15/83 4,374,756 06/300,710 2/22/83 
4,374,053 06/303,011 2/15/83 4,374,782 06/275,009 2/22/83 
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Patent Number Serial Number Issue Date 4,375,415 06/265,104 3/01/83 

4,375,417 06/315,570 3/01/83 
4,374,813 06/251,277 2/22/83 4,375,418 06/315,825 3/01/83 
4,374,814 06/258,499 2/22/83 4,375,419 06/263,535 3/01/83 
4,374,817 06/294,964 2/22/83 4,375,431 06/334,619 3/01/83 
4,374,830 06/292,201 2/22/83 4,375,456 06/353,668 3/01/83 
4,374,841 06/262,449 2/22/83 4,375,462 06/302,909 3/01/83 
4,374,848 06/301 ,544 2/22/83 4,375,473 06/336,797 3/01/83 
4,374,849 06/301 ,668 2/22/83 4,375,478 06/354,117 3/01/83 
4,374,850 06/326,996 2/22/83 4,375,480 06/275,633 3/01/83 
4,374,851 06/326,995 2/22/83 4,375,488 06/368,744 3/01/83 
4,374,866 06/283,327 2/22/83 4,375,490 06/321,765 3/01/83 
4,374,868 06/239,385 2/22/83 4,375,493 06/338,851 3/01/83 
4,374,879 06/230,976 2/22/83 4,375,513 06/309,965 3/01/83 
4,374,899 06/375,495 2/22/83 4,375,518 06/248,577 3/01/83 
4,374,907 06/298,301 2/22/83 4,375,529 06/289,637 3/01/83 
4,374,909 06/277,730 2/22/83 4,375,538 06/219,125 3/01/83 
4,374,914 06/282,777 2/22/83 4,375,543 06/288,200 3/01/83 
4,374,927 06/237,555 2/22/83 4,375,555 06/278,102 3/01/83 
4,374,932 06/271,748 2/22/83 4,375,562 06/238,348 3/01/83 
4,374,957 06/316,299 2/22/83 4,375,566 06/264,391 3/01/83 
4,374,961 06/268,312 2/22/83 4,375,568 06/231,406 3/01/83 
4,374,979 06/258,193 2/22/83 4,375,582 06/231,579 3/01/83 
4,374,984 06/240,439 2/22/83 4,375,583 06/252,431 3/01/83 
4,374,995 06/320,128 2/22/83 4,375,592 06/218,153 3/01/83 
4,374,997 06/270,317 2/22/83 4,375,594 06/224,604 3/01/83 
4,375,002 06/248,403 2/22/83 4,375,604 06/238,895 3/01/83 
4,375,006 06/293,003 2/22/83 4,375,605 06/264,234 3/01/83 
4,375,026 06/268,216 2/22/83 4,375,622 06/255,408 3/01/83 
4,375,031 06/239,927 2/22/83 4,375,633 06/241 ,844 3/01/83 
4,375,044 06/246,785 2/22/83 4,375,660 06/230,997 3/01/83 
4,375,061 06/220,403 2/22/83 4,375,709 06/218,198 3/08/83 
4,375,062 06/280,953 2/22/83 4,375,720 06/280,583 3/08/83 
4,375,108 06/229,199 3/01/83 4,375,729 06/288,053 3/08/83 
4,375,115 06/309, 183 3/01/83 4,375,730 06/308,012 3/08/83 
4,375,119 06/232,992 3/01/83 4,375,732 06/283,937 3/08/83 
4,375,125 06/241 ,306 3/01/83 4,375,734 06/293 ,643 3/08/83 
4,375,132 06/265,850 3/01/83 4,375,757 06/284,459 3/08/83 
4,375,135 06/240,276 3/01/83 4,375,758 06/301 ,500 3/08/83 
4,375,136 06/288,533 3/01/83 4,375,759 06/216,570 3/08/83 
4,375,139 06/382,564 3/01/83 4,375,803 06/256,531 3/08/83 
4,375,140 06/256,773 3/01/83 4,375,811 06/237,743 3/08/83 
4,375,148 06/339,773 3/01/83 4,375,821 06/225,439 3/08/83 
4,375,155 06/334,416 3/01/83 4,375,830 06/239,443 3/08/83 
4,375,161 06/256,071 3/01/83 4,375,840 06/305,027 3/08/83 
4,375,173 06/252,236 3/01/83 4,375,841 06/274,840 3/08/83 
4,375,177 06/253,772 3/01/83 4,375,852 06/300,403 3/08/83 
4,375,183 06/224,928 3/01/83 4,375,856 06/236,924 3/08/83 
4,375,186 06/277,964 3/01/83 4,375,862 06/330,142 3/08/83 
4,375,211 06/221,463 3/01/83 4,375,873 06/302,389 3/08/83 
4,375,212 06/226,116 3/01/83 4,375,874 06/240,908 3/08/83 
4,375,214 06/241,006 3/01/83 4,375,875 06/275,302 3/08/83 
4,375,215 06/228,523 3/01/83 4,375,879 06/299,431 3/08/83 
4,375,227 06/229,280 3/01/83 4,375,888 06/244,139 3/08/83 
4,375,230 06/273,279 3/01/83 4,375,892 06/257,775 3/08/83 
4,375,234 06/308,217 3/01/83 4,375,899 06/224,909 3/08/83 
4,375,245 06/223,879 3/01/83 4,375,901 06/223,895 3/08/83 
4,345,250 06/249,257 3/01/83 4,375,903 06/241 ,675 3/08/83 
4,345,255 06/251,149 3/01/83 4,375,904 06/228,911 3/08/83 
4,375,258 06/253,096 3/01/83 4,375,905 06/318,133 3/08/83 
4,375,259 06/290,769 3/01/83 4,375,913 06/314,590 3/08/83 
4,375,263 06/244,798 3/01/83 4,375,924 06/292,613 3/08/83 
4,375,272 06/279,491 3/01/83 4,375,925 06/218,840 3/08/83 
4,375,278 06/300,124 3/01/83 4,375,945 06/222,886 3/08/83 
4,375,281 06/248,744 3/01/83 4,375,947 06/339,665 3/08/83 
4,375,288 06/267,514 3/01/83 4,375,949 06/220,747 3/08/83 
4,375,310 06/250,975 3/01/83 4,375,962 06/317,479 3/08/83 
4,375,314 06/225,001 3/01/83 4,375,991 06/224,212 3/08/83 
4,375,316 06/237,592 3/01/83 4,375,997 06/378,012 3/08/83 
4,375,344 06/280, 157 3/01/83 4,376,007 06/249,341 3/08/83 
4,345,367 06/255,910 3/01/83 4,376,010 06/254,181 3/08/83 
4,675,368 06/3 13,058 3/01/83 4,376,020 06/219,840 3/08/83 
4,375,371 06/273,128 3/01/83 4,376,024 06/219,501 3/08/83 
4,375,379 06/260,294 3/01/83 4,376,025 06/388,482 3/08/83 
4,375,380 06/280, 103 3/01/83 4,376,036 06/241,319 3/08/83 
4,375,390 06/357,947 3/01/83 4,376,041 06/268,872 3/08/83 
4,375,400 06/250,981 3/01/83 4,376,046 06/268,872 3/08/83 
4,375,401 06/265,425 3/01/83 4,376,049 06/334,918 3/08/83 
4,375,402 06/295,891 3/01/83 4,376,058 06/350,094 3/08/83 
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Patent Number Serial Number Issue Date 4,376,625 06/278,429 3/15/83 

4,376,629 06/307,193 3/15/83 
4,376,068 06/292,392 3/08/83 4,376,633 06/272,842 3/15/83 
4,376,078 06/246,353 3/08/83 4,376,647 06/235,177 3/15/83 
4,376,088 06/245,167 3/08/83 4,376,648 06/259,058 3/15/83 
4,376,090 06/339,666 3/08/83 4,376,651 06/347,917 3/15/83 
4,376,107 06/272,685 3/08/83 4,376,658 06/250,538 3/15/83 
4,376,109 06/279,047 3/08/83 4,376,669 06/292,210 3/15/83 
4,376,116 06/298,325 3/08/83 4,376,673 06/235,809 3/15/83 
4,376,123 06/216,454 3/08/83 4,376,686 06/321,973 3/15/83 
4,376,133 06/246,935 3/08/83 4,376,690 06/262,049 3/15/83 
4,376,134 06/288,091 3/08/83 4,376,697 06/308,076 3/15/83 
4,376,135 06/321 ,456 3/08/83 4,376,703 06/320,082 3/15/83 
4,376,136 06/267 ,889 3/08/83 4,376,706 06/216,271 3/15/83 
4,376,139 06/267 ,620 3/08/83 4,376,719 06/283 ,589 3/15/83 
4,376,141 06/218,360 3/08/83 4,376,721 06/286,204 3/15/83 
4,376,145 06/340,092 3/08/83 4,376,722 06/315,827 3/15/83 
4,376,158 06/313,424 3/08/83 4,376,735 06/329,961 3/15/83 
4,376,159 06/340,565 3/08/83 4,376,736 06/305 ,874 3/15/83 
4,376,160 06/228,750 3/08/83 4,376,742 06/237 ,227 3/15/83 
4,376,161 06/286,987 3/08/83 4,376,755 06/344,085 3/15/83 
4,376,181 06/302,419 3/08/83 4,376,758 06/229,988 3/15/83 
4,376,207 06/326,731 3/08/83 4,376,760 06/315,212 3/15/83 
4,376,210 06/230,789 3/08/83 4,376,772 06/328,894 3/15/83 
4,376,213 06/344,523 3/08/83 4,376,775 06/285,379 3/15/83 
4,376,215 06/321,702 3/08/83 4,376,777 06/222,881 3/15/83 
4,376,218 06/254, 164 3/08/83 4,376,779 06/228,482 3/15/83 
4,376,223 06/372,057 3/08/83 4,376,780 06/3 12,341 3/15/83 
4,376,224 06/372,059 3/08/83 4,376,783 06/240,512 3/15/83 
4,376,226 06/346, 150 3/08/83 4,376,786 06/352,688 3/15/83 
4,376,239 06/373,669 3/08/83 4,376,791 06/338,820 3/15/83 
4,376,243 06/228,293 3/08/83 4,376,792 06/298,969 3/15/83 
4,376,245 06/229,609 3/08/83 4,376,793 06/297,339 3/15/83 
4,376,263 06/228 ,867 3/08/83 4,376,813 06/341,148 3/15/83 
4,376,271 06/274,769 3/08/83 4,376,823 06/274,728 3/15/83 
4,376,272 06/319,797 3/08/83 4,376,838 06/244,846 3/15/83 
4,376,276 06/302,064 3/08/83 4,376,846 06/250,038 3/15/83 
4,376,296 06/239,383 3/08/83 4,376,848 06/250,639 3/15/83 
4,376,306 06/250,706 3/08/83 4,376,852 06/259,389 3/15/83 
Re. 32,193 06/712,578 6/24/86 4,376,860 06/325,517 3/15/83 
(4,376,963) (06/218,339) (3/15/83) 4,376,865 06/243,483 3/15/83 
4,376,312 06/265,199 3/15/83 4,376,902 06/354,335 3/15/83 
4,376,320 06/320,843 3/15/83 4,376,908 06/220,485 3/15/83 
4,376,327 06/229,344 3/15/83 4,376,911 06/217,901 3/15/83 
4,376,328 06/259,912 3/15/83 4,376,943 06/274,964 3/15/83 
4,376,334 06/258,115 3/15/83 4,376,960 06/221,951 3/15/83 
4,376,338 06/304,672 3/15/83 4,376,964 06/237,707 3/15/83 
4,376,345 06/330,658 3/15/83 4,376,988 06/238,138 3/15/83 
4,376,346 06/3 13,980 3/15/83 4,376,996 06/258,061 3/15/83 
4,376,354 06/237 ,826 3/15/83 4,376,997 06/246,678 3/15/83 
4,376,355 06/256,382 3/15/83 4,377,005 06/297 ,043 3/15/83 
4,376,360 06/228,134 3/15/83 4,377,011 06/222,173 3/22/83 
4,376,362 06/225,147 3/15/83 4,377,012 06/292,269 3/22/83 
4,376,363 06/265,075 3/15/83 4,377,013 06/324,056 3/22/83 
4,376,377 06/250,582 3/15/83 4,377,014 06/241 ,842 3/22/83 
4,376,391 06/238,280 3/15/83 4,377,015 06/234,854 3/22/83 
4,376,392 06/291 ,898 3/15/83 4,377,016 06/303,173 3/22/83 
4,376,394 06/234,427 3/15/83 4,377,018 06/277 ,037 3/22/83 
4,376,395 06/236,209 3/15/83 4,377,037 06/235,031 3/22/83 
4,376,397 06/234,363 3/15/83 4,377,039 06/286,675 3/22/83 
4,376,403 06/259,755 3/15/83 4,377,055 06/251 ,938 3/22/83 
4,376,417 06/239,546 3/15/83 4,377,062 06/279,565 3/22/83 
4,376,425 06/264,292 3/15/83 4,377,064 06/322,332 3/22/83 
4,376,427 06/321,191 3/15/83 4,377,069 06/236, 102 3/22/83 
4,376,432 06/253,208 3/15/83 4,377,074 06/278,849 3/22/83 
4,376,434 06/239,584 3/15/83 4,377,078 06/291,221 3/22/83 
4,376,462 06/235,775 3/15/83 4,377,080 06/295,818 3/22/83 
4,376,489 06/237,029 3/15/83 4,377,099 06/241 ,904 3/22/83 
4,376,502 06/303,195 3/15/83 4,377,100 06/236,025 3/22/83 
4,376,503 06/240,374 3/15/83 4,377,112 06/231,158 3/22/83 
4,376,517 06/253,804 3/15/83 4,377,115 06/292,020 3/22/83 
4,376,535 06/217,891 3/15/83 4,377,116 06/295,712 3/22/83 
4,376,544 06/245 ,470 3/15/83 4,377,117 06/291 ,965 3/22/83 
4,376,554 06/228,042 3/15/83 4,377,118 06/332,379 3/22/83 
4,376,558 06/247,371 3/15/83. 4,377,121 06/245 ,043 3/22/83 
4,376,580 06/239,547 3/15/83 4,377,127 06/229,265 3/22/83 
4,376,581 06/220,451 3/15/83 4,377,128 06/345 ,040 3/22/83 
4,376,586 06/227 ,536 3/15/83 4,377,131 06/263,888 3/22/83 
4,376,611 06/270,347 3/15/83 4,377,133 06/299,330 3/22/83 
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Patent Number Serial Number Issue Date 4,377,709 06/218,027 3/22/83 

4,377,711 06/318,147 3/22/83 
4,377,147 06/299,926 3/22/83 4,377,714 06/313,931 3/22/83 
4,377,148 06/217,188 3/22/83 4,377,716 06/330,067 3/22/83 
4,377,172 06/237,752 3/22/83 4,377,717 06/330,066 3/22/83 
4,377,173 06/244,847 3/22/83 4,377,722 06/234,199 3/22/83 
4,377,197 06/233,483 3/22/83 4,377,727 00/220, 136 3/22/83 
4,377,202 06/267,114 3/22/83 4,377,728 06/240,445 3/22/83 
4,377,203 06/264,444 3/22/83 4,377,730 06/271 ,330 3/22/83 
4,377,211 06/310,453 3/22/83 4,377,731 06/346,072 3/22/83 
4,377,212 06/338,420 3/22/83 4,377,732 06/247,472 3/22/83 
4,377,223 06/223,675 3/22/83 4,377,745 06/257 ,938 3/22/83 
4,377,236 06/242,447 3/22/83 4,377,771 06/253,429 3/22/83 
4,377,249 06/246,283 3/22/83 4,377,773 06/215,770 3/22/83 
4,377,250 06/254,061 3/22/83 4,377,790 06/298, 126 3/22/83 
4,377,254 06/277,792 3/22/83 4,377,794 06/240,922 3/22/83 
4,377,257 06/320,321 3/22/83 4,377,798 06/272,665 3/22/83 
4,377,263 06/274,842 3/22/83 4,377,799 06/257,034 3/22/83 
4,377,264 06/275,645 3/22/83 4,377,800 06/226,982 3/22/83 
4,377,275 06/229,719 3/22/83 4,377,801 06/311,685 3/22/83 
4,377,276 06/326,000 3/22/83 4,377,805 06/255,507 3/22/83 
4,377,278 06/260,208 3/22/83 4,377,812 06/218,831 3/22/83 
4,377,281 06/237,475 3/22/83 4,377,815 06/292,026 3/22/83 
4,377,289 06/332,339 3/22/83 4,377,829 06/220,982 3/22/83 
4,377,323 06/217,163 3/22/83 4,377,832 06/223,628 3/22/83 
4,377,328 06/267,574 3/22/83 4,377,866 06/222,458 3/22/83 
4,377,337 06/223,978 3/22/83 4,377,871 06/251,657 3/22/83 
4,377,338 06/291,136 3/22/83 4,377,875 06/255,885 3/29/83 
4,377,343 06/282,192 3/22/83 4,377,877 06/304,805 3/29/83 
4,377,349 06/273,134 3/22/83 4,377,880 06/239,228 3/29/83 
4,377,354 06/267,180 3/22/83 4,377,898 06/238,146 3/29/83 
4,377,362 06/226,031 3/22/83 4,377,917 06/274,775 3/29/83 
4,377,373 06/306,284 3/22/83 4,377,919 06/314,552 3/29/83 
4,377,375 06/339,810 3/22/83 4,377,920 06/236,293 3/29/83 
4,377,376 06/305,127 3/22/83 4,377,921 06/289,121 3/29/83 
4,377,381 06/311,338 3/22/83 4,377,925 06/239,401 3/29/83 
4,377,382 06/220,018 3/22/83 4,377,938 06/333,882 3/29/83 
4,377,384 06/266,741 3/22/83 4,377,939 06/270,268 3/29/83 
4,377,390 06/267,811 3/22/83 4,377,942 06/261 ,646 3/29/83 
4,377,399 06/231,985 3/22/83 4,377,961 06/254,003 3/29/83 
4,377,400 06/318,563 3/22/83 4,377,963 06/287 ,267 3/29/83 
4,377,422 06/300, 134 3/22/83 4,377,981 06/258,702 3/29/83 
4,377,423 06/372,857 3/22/83 4,377,984 06/243,448 3/29/83 
4,377,431 06/238, 164 3/22/83 4,377,985 06/290,466 3/29/83 
4,377,442 06/264,238 3/22/83 4,377,987 06/3 16,836 3/29/83 
4,377,447 06/255,798 3/22/83 4,377,988 06/305,272 3/29/83 
4,377,454 06/344,468 3/22/83 4,378,004 06/237,347 3/29/83 
4,377,456 06/237,413 3/22/83 4,378,011 06/242,699 3/29/83 
4,377,461 06/305,023 3/22/83 4,378,016 06/283,610 3/29/83 
4,377,497 06/305,233 3/22/83 4,378,021 06/235,654 3/29/83 
4,377,500 06/281,160 3/22/83 4,378,027 06/249,316 3/29/83 
4,377,503 06/220,677 3/22/83 4,378,038 06/264, 104 3/29/83 
4,377,505 06/220,937 3/22/83 4,378,039 06/254,992 3/29/83 
4,377,530 06/354,997 3/22/83 4,378,040 06/273,762 3/29/83 
4,377,532 06/350,453 3/22/83 4,378,050 06/302,858 3/29/83 
4,377,539 06/343,669 3/22/83 4,378,051 06/218,245 3/29/83 
4,377,542 06/333,243 3/22/83 4,278,052 06/253,900 3/29/83 
4,377,557 06/323,898 3/22/83 4,378,065 06/377,459 3/29/83 
4,377,566 06/278,977 3/22/83 4,378,069 06/256,081 3/29/83 
4,377,568 06/292,111 3/22/83 4,378,077 06/226,169 3/29/83 
4,377,569 06/265,327 3/22/83 4,378,078 06/278,215 3/29/83 
4,377,577 06/253,567 3/22/83 4,378,083 06/265,389 3/29/83 
4,377,579 06/326,853 3/22/83 4,378,105 06/221,258 3/29/83 
4,377,585 06/284,771 3/22/83 4,378,132 06/235,144 3/29/83 
4,377,589 06/252,529 3/22/83 4,378,134 06/3 12,424 3/29/83 
4,377,600 06/316,471 3/22/83 4,378,137 06/252,541 3/29/83 
4,377,604 06/274,337 3/22/83 4,378,151 06/263,132 3/29/83 
4,377,624 06/318,077 3/22/83 4,378,157 06/251,047 3/29/83 
4,377,625 06/3 16,598 3/22/83 4,378,163 06/343,640 3/29/83 
4,377,630 06/279,849 3/22/83 4,378,177 06/274,626 3/29/83 
4,377,635 06/382,980 3/22/83 4,378,186 06/215,640 3/29/83 
4,377,638 06/278,678 3/22/83 4,378,193 06/267 ,357 3/29/83 
4,377,643 06/332,771 3/22/83 4,378,199 06/322,357 3/29/83 
4,377,668 06/241,169 3/22/83 4,378,204 06/359,647 3/29/83 
4,377,669 06/241,194 3/22/83 4,378,208 06/273,113 3/29/83 
4,377,686 06/223,509 3/22/83 4,378,209 06/297 ,486 3/29/83 
4,377,692 06/286,436 3/22/83 4,378,218 06/293,385 3/29/83 
4,377,694 06/278,648 3/22/83 4,378,221 06/225,648 3/29/83 
4,377,704 06/289,391 3/22/83 4,378,263 06/228,359 3/29/83 
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Patent Number Serial Number Issue Date 4,378,830 06/268,018 4/05/83 

4,378,834 06/278 ,467 4/05/83 
4,378,266 06/288,143 3/29/83 4,378,839 06/249,189 4/05/83 
4,378,275 06/327,054 3/29/83 4,378,846 06/216,425 4/05/83 
4,378,278 06/306,442 3/29/83 4,378,856 06/237 ,627 4/05/83 
4,378,279 06/297 ,908 3/29/83 4,378,857 06/225,664 4/05/83 
4,378,280 06/353,342 3/29/83 4,378,866 06/241,341 4/05/83 
4,378,281 06/277 ,190 3/29/83 4,378,874 06/247,168 4/05/83 
4,378,282 06/277,192 3/29/83 4,378,876 06/291,085 4/05/83 
4,378,285 06/237,755 3/29/83 4,378,877 06/253,250 4/05/83 
4,378,295 06/218,844 3/29/83 4,378,889 06/247,853 4/05/83 
4,378,302 06/217,267 3/29/83 4,378,903 06/305 ,493 4/05/83 
4,378,319 06/3 16,488 3/29/83 4,378,912 06/320,257 4/05/83 
4,378,327 06/359,649 3/29/83 4,378,922 06/252,102 4/05/83 
4,378,336 06/341 ,946 3/29/83 4,378,924 06/27 1,523 4/05/83 
4,378,342 06/249,355 3/29/83 4,378,936 06/264,098 4/05/83 
4,378,343 06/366,414 3/29/83 4,378,941 06/240,758 4/05/83 
4,378,349 06/425,441 3/29/83 4,378,946 06/227,155 4/05/83 
4,378,350 06/425,486 3/29/83 4,378,950 06/217,969 4/05/83 
4,378,351 06/425,487 3/29/83 4,378,969 06/260,273 4/05/83 
4,378,360 06/254,372 3/29/83 4,378,973 06/337 ,563 4/05/83 
4,378,362 06/232,138 3/29/83 4,379,000 06/225 ,604 4/05/83 
4,378,366 06/295,255 3/29/83 4,379,010 06/3 16,623 4/05/83 
4,378,368 06/3 18,093 3/29/83 4,379,012 06/226,587 4/05/83 
4,378,372 06/350,451 3/29/83 4,379,016 06/254,015 4/05/83 
4,378,379 06/272,365 3/29/83 4,379,020 06/311,850 4/05/83 
4,378,385 06/244,256 3/29/83 4,379,023 06/353,908 4/05/83 
4,378,391 06/269,872 3/29/83 4,379,026 06/341,108 4/05/83 
4,378,406 06/249,191 3/29/83 4,379,027 06/334,346 4/05/83 
4,378,412 06/298 ,304 3/29/83 4,379,029 06/301,071 4/05/83 
4,378,421 06/219,074 3/29/83 4,379,033 06/241 ,536 4/05/83 
4,378,424 06/324,491 3/29/83 4,379,041 06/250,019 4/05/83 
4,378,425 06/292,234 3/29/83 4,379,045 06/261,075 4/05/83 
4,378,442 06/359,008 3/29/83 4,379,049 06/281 ,430 4/05/83 
4,378,445 06/292,901 3/29/83 4,379,072 06/309,653 4/05/83 
4,378,453 06/366,017 3/29/83 4,379,086 06/383,050 4/05/83 
4,378,456 06/301 ,988 3/29/83 4,379,095 06/349, 184 4/05/83 
4,378,461 06/301,102 3/29/83 4,379,097 06/249,892 4/05/83 
4,378,473 06/232,266 3/29/83 4,379,101 06/3 13,106 4/05/83 
4,378.475 06/354,108 3/29/83 4,379,104 06/243,872 4/05/83 
4,378,478 06/296,628 3/29/83 4,379,107 06/283,281 4/05/83 
4,378,487 06/236,197 3/29/83 4,379,112 06/253,999 4/05/83 
4,378,488 06/266,365 3/29/83 4,379,132 06/405 ,223 4/05/83 
4,378,489 06/264,921 3/29/83 4,379,145 06/216,709 4/05/83 
4,378,507 06/218,348 3/29/83 4,379,146 06/318,221 4/05/83 
4,378,534 06/249,532 3/29/83 4,379,147 06/344,280 4/05/83 
4,378,536 06/272,220 3/29/83 4,379,150 06/331,897 4/05/83 
4,378,545 06/239,866 3/29/83 4,379,162 06/232,766 4/05/83 
4,378,581 06/267 ,425 3/29/83 4,379,173 06/25 1,096 4/05/83 
4,378,600 06/259,911 3/29/83 4,379,174 06/278,197 4/05/83 
4,378,603 06/219,765 3/29/83 4,379,184 06/299,880 4/05/83 
4,378,606 06/309,986 4/05/83 4,379,212 06/237,692 4/05/83 
4,378,613 06/3 13,384 4/05/83 4,379,217 06/231,734 4/05/83 
4,378,624 06/234,479 4/05/83 4,379,223 06/337,525 4/05/83 
4,378,632 06/219,994 4/05/83 4,379,227 06/255,096 4/05/83 
4,378,641 06/231,964 4/05/83 4,379,237 06/303,066 4/05/83 
4,378,650 06/273,477 4/05/83 4,379,239 06/391,351 4/05/83 
4,378,668 06/264,678 4/05/83 4,379,253 06/229,084 4/05/83 
4,378,671 06/356,384 4/05/83 4,379,270 06/238,154 4/05/83 
4,378,674 06/247,706 4/05/83 4,379,275 06/28 1,936 4/05/83 
4,378,681 06/299,715 4/05/83 4,379,303 06/287,874 4/05/83 
4,378,685 06/228 ,697 4/05/83 4,379,316 06/272,493 4/05/83 
4,378,687 06/227 ,368 4/05/83 4,379,323 06/221,073 4/05/83 
4,378,724 06/284,621 4/05/83 4,379,350 06/268,719 4/12/83 
4,378,743 06/305 ,672 4/05/83 4,379,351 06/249,233 4/12/83 
4,378,751 06/306,710 4/05/83 4,379,355 06/270,831 4/12/83 
4,378,757 06/267 ,728 4/05/83 4,379,358 06/288,701 4/12/83 
4,378,759 06/279,679 4/05/83 4,379,359 06/230,454 4/12/83 
4,378,772 06/278,298 4/05/83 4,379,366 06/257,137 4/12/83 
4,378,781 06/255,162 4/05/83 4,379,367 06/221 ,637 4/12/83 
4,378,782 06/259,420 4/05/83 4,379,373 06/265,106 4/12/83 
4,378,785 06/267 ,946 4/05/83 4,379,375 06/245,557 4/12/83 
4,378,786 06/232,910 4/05/83 4,379,380 06/230,318 4/12/83 
4,378,789 06/284,524 4/05/83 4,379,386 06/242,645 4/12/83 
4,378,790 06/262,565 4/05/83 = 4,379,388 06/248,514 4/12/83 
4,378,795 06/253,627 4/05/83 4,379,397 06/299,586 4/12/83 
4,378,805 06/336,552 4/05/83 4,379,405 06/270,842 4/12/83 
4,378,827 06/268,017 4/05/83 4,379,408 06/232,247 4/12/83 
4,378,829 06/267,711 4/05/83 4,379,418 06/231,253 4/12/83 
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Patent Number Serial Number Issue Date 4,379,970 06/377 ,982 4/12/83 
4,379,973 06/265 ,463 4/12/83 
4,379,422 06/372,137 4/12/83 4,379,976 06/284,714 4/12/83 
4,379,429 06/231,459 4/12/83 4,379,977 06/262,886 4/12/83 
4,379,435 06/312,652 4/12/83 4,379,986 06/295,655 4/12/83 
4,379,445 06/245,425 4/12/83 4,379,992 06/280,671 4/12/83 
4,379,446 06/400,398 4/12/83 4,380,001 06/281,244 4/12/83 
4,379,447 06/239,063 4/12/83 4,380,006 06/271,649 4/12/83 
4,379,450 06/217,499 4/12/83 4,380,023 06/230,097 4/12/83 
4,379,469 06/335,767 4/12/83 4,380,028 06/233,120 4/12/83 
4,379,476 06/267,898 4/12/83 4,380,037 06/264,697 4/12/83 
4,379,477 06/268,103 4/12/83 4,380,038 06/260,807 4/12/83 
4,379,488 06/230,879 4/12/83 4,380,041 06/314,811 4/12/83 
4,379,491 06/246,758 4/12/83 4,380,042 06/235,341 4/12/83 
4,379,494 06/308,490 4/12/83 4,380,068 06/226,025 4/12/83 
4,379,511 06/259,196 4/12/83 4,380,070 06/234,686 4/12/83 
4,379,523 06/299,521 4/12/83 4,380,072 06/218,781 4/12/83 
4,379,533 06/246,670 4/12/83 4,380,076 06/221 ,599 4/12/83 
4,379,563 06/247,125 4/12/83 Re. 32,023 06/577,524 11/05/85 
4,379,587 06/236,643 4/12/83 (4,380,441) (06/239,460) (4/19/83) 
4,379,598 06/219,058 4/12/83 4,380,133 06/235,012 4/19/83 
4,379,613 06/236,824 4/12/83 4,380,135 06/291 ,420 4/19/83 
4,379,318 06/243,838 4/12/83 4,380,137 06/264,399 4/19/83 
4,379,627 06/294,275 4/12/83 4,380,138 06/253,440 4/19/83 
4,379,637 06/262,174 4/12/83 4,380,142 06/215,854 4/19/83 
4,379,643 06/286,423 4/12/83 4,380,145 06/236,620 4/19/83 
4,379,644 06/271 ,499 4/12/83 4,380,147 06/245,075 4/19/83 
4,379,645 06/313,461 4/12/83 4,380,154 06/276,655 4/19/83 
4,379,649 06/307 ,377 4/12/83 4,380,169 06/226,765 4/19/83 
4,379,668 06/237,700 4/12/83 4,380,174 06/285,535 4/19/83 
4,379,673 06/294,796 4/12/83 4,380,199 06/235,833 4/19/83 
4,379,686 06/352,000 4/12/83 4,380,202 06/224,985 4/19/83 
4,379,690 06/292,372 4/12/83 4,380,204 06/235,136 4/19/83 
4,379,692 06/289,235 4/12/83 4,380,207 06/298,697 4/19/83 
4,379,698 06/247 ,389 4/12/83 4,380,212 06/299,061 4/19/83 
4,379,701 06/246,227 4/12/83 4,380,218 06/261 ,474 4/19/83 
4,379,703 06/260,488 4/12/83 4,380,223 06/230,270 4/19/83 
4,379,720 06/358,235 4/12/83 4,380,224 06/288,720 4/19/83 
4,379,723 06/291 ,407 4/12/83 4,380,228 06/256,036 4/19/83 
4,379,732 06/295 ,666 4/12/83 4,380,249 06/265,935 4/19/83 
4,379,747 06/299,752 4/12/83 4,380,260 06/295,229 4/19/83 
4,379,748 06/232,849 4/12/83 4,380,278 06/241,264 4/19/83 
4,379,761 06/223,878 4/12/83 4,380,282 06/243,459 4/19/83 
4,379,770 06/292,736 4/12/83 4,380,285 06/229,102 4/19/83 
4,379,788 06/327,348 4/12/83 4,380,289 06/322,773 4/19/83 
4,379,791 06/269,159 4/12/83 4,380,291 06/217,705 4/19/83 
4,379,792 06/332,434 4/12/83 4,380,292 06/242,345 4/19/83 
4,379,793 06/285,341 4/12/83 4,380,298 06/239,451 4/19/83 
4,379,819 06/258,263 4/12/83 4,380,301 06/219,978 4/19/83 
4,379,820 06/255,168 4/12/83 4,380,304 06/290,200 4/19/83 
4,379,822 06/235 ,602 4/12/83 4,380,308 06/220,247 4/19/83 
4,379,828 06/263,584 4/12/83 4,380,319 06/357,786 4/19/83 
4,379,829 06/222,087 4/12/83 4,380,324 06/304,472 4/19/83 
4,379,830 06/308,960 4/12/83 4,380,333 06/239,714 4/19/83 
4,379,837 06/265,535 4/12/83 4,380,350 06/221,900 4/19/83 
4,379,838 06/308,521 4/12/83 4,380,351 06/236,985 4/19/83 
4,379,840 06/278,677 4/12/83 4,380,356 06/265,650 4/19/83 
4,379,843 06/228,258 4/12/83 4,380,369 06/223,412 4/19/83 
4,379,844 06/240,329 4/12/83 4,380,392 06/245,122 4/19/83 
4,379,846 06/257,598 4/12/83 4,380,407 06/287,523 4/19/83 
4,379,850 06/276,442 4/12/83 4,380,427 06/324,625 4/19/83 
4,379,854 06/232,143 4/12/83 4,380,430 06/241 ,526 4/19/83 
4,379,860 06/279,045 4/12/83 4,380,436 06/307 ,392 4/19/83 
4,379,865 06/227,875 4/12/83 4,380,438 06/298,216 4/19/83 
4,379,866 06/301,760 4/12/83 4,380,451 06/305,660 4/19/83 
4,379,873 06/286,189 4/12/83 4,380,452 06/288,209 4/19/83 
4,379,880 06/290,127 4/12/83 4,380,458 06/232,535 4/19/83 
4,379,886 06/280, 132 4/12/83 4,380,459 06/308,222 4/19/83 
4,379,890 06/281,796 4/12/83 4,380,463 06/308,302 4/19/83 
4,376,893 06/296,379 4/12/83 4,380,466 06/465,410 4/19/83 
4,379,895 06/343,619 4/12/83 4,380,469 06/293,209 4/19/83 
4,379,897 06/244,717 4/12/83 4,380,470 06/310,248 4/19/83 
4,379,918 06/313,350 4/12/83 4,380,478 06/308,369 4/19/83 
4,379,921 06/292,631 4/12/83 4,380,481 06/244,793 4/19/83 
4,379,928 06/240,327 4/12/83 4,380,486 06/229,756 4/19/83 
4,379,929 06/245,564 4/12/83 4,380,489 06/341,485 4/19/83 
4,379,945 06/277,462 4/12/83 4,380,492 06/323,021 4/19/83 
4,379,960 06/226,417 4/12/83 4,380,495 06/331,185 4/19/83 
4,379,962 06/259,128 4/12/83 4,380,509 06/246,257 4/19/83 
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Patent Number Serial Number Issue Date 4,381,037 06/244,607 4/26/83 

4,381,099 06/258,290 4/26/83 
4,380,515 06/241,807 4/19/83 4,381,118 06/227,983 4/26/83 
4,380,517 06/348,752 4/19/83 4,381,119 06/217,295 4/26/83 
4,380,528 06/260,861 4/19/83 4,381,127 06/254,984 4/26/83 
4,380,530 06/213,036 4/19/83 4,381,133 06/250,295 4/26/83 
4,380,532 06/279,484 4/19/83 4,381,135 06/228,493 4/26/83 
4,380,548 06/296,764 4/19/83 4,381,137 06/240,634 4/26/83 
4,380,564 06/290,354 4/19/83 4,381,167 06/258,100 4/26/83 
4,380,572 06/265,939 4/19/83 4,381,172 06/278,746 4/26/83 
4,380,575 06/320,429 4/19/83 4,381,177 06/253,317 4/26/83 
4,380,578 06/297 ,664 4/19/83 4,381,180 06/282,933 4/26/83 
4,380,583 06/252,040 4/19/83 4,381,193 06/358,252 4/26/83 
4,380,596 06/327,441 4/19/83 4,381,207 06/323,437 4/26/83 
4,380,597 06/313,281 4/19/83 4,381,214 06/273,263 4/26/83 
4,380,599 06/304,811 4/19/83 4,381,221 06/292,924 4/26/83 
4,380,601 06/305,585 4/19/83 4,381,222 06/315,389 4/26/83 
4,380,606 06/373,316 4/19/83 4,381,233 06/263,055 4/26/83 
4,380,607 06/256,921 4/19/83 4,381,236 06/236,033 4/26/83 
4,380,625 06/220,640 4/19/83 4,381,238 06/288,802 4/26/83 
4,380,626 06/218,206 4/19/83 4,381,244 06/292,569 4/26/83 
4,380,631 06/359,839 4/19/83 4,381,264 06/265,541 4/26/83 
4,380,641 06/315,130 4/19/83 4,381,281 06/215,161 4/26/83 
4,380,653 06/299,261 4/19/83 4,381,289 06/326,927 4/26/83 
4,380,658 06/350,093 4/19/83 4,381,293 06/338,349 4/26/83 
4,380,666 06/280,628 4/19/83 4,381,300 06/231,260 4/26/83 
4,380,672 06/345,264 4/19/83 4,381,302 06/267 ,325 4/26/83 
4,380,683 06/333,351 4/19/83 4,381,303 06/377,911 4/26/83 
4,380,692 06/266,081 4/19/83 4,381,313 06/268,221 4/26/83 
4,380,718 06/267,218 4/19/83 4,381,316 06/228,655 4/26/83 
4,380,722 06/225,126 4/19/83 4,381,322 06/304,224 4/26/83 
4,380,725 06/249,950 4/19/83 4,381,337 06/324,164 4/26/83 
4,380,736 06/260,520 4/19/83 4,381,348 06/335,186 4/26/83 
4,380,738 06/233,059 4/19/83 4,381,355 06/254,777 4/26/83 
4,380,749 06/220,343 4/19/83 4,381,366 06/266,957 4/26/83 
4,380,752 06/232,453 4/19/83 4,381,377 06/230,483 4/26/83 
4,380,753 06/275,544 4/19/83 4,381,387 06/275,888 4/26/83 
4,380,766 06/289,501 4/19/83 4,381,402 06/331,810 4/26/83 
4,380,779 06/246,317 4/19/83 4,381,406 06/303,648 4/26/83 
4,380,783 06/247,583 4/19/83 4,381,411 06/276,312 4/26/83 
4,380,793 06/218,078 4/19/83 4,381,445 06/235,365 4/26/83 
4,380,795 06/246,975 4/19/83 4,381,450 06/227,558 4/26/83 
Re. 32,061 06/619,390 1/07/86 4,381,452 06/23 1,303 4/26/83 
(4,381,324) (06/356,336) (4/26/83) 4,381,454 06/222,867 4/26/83 
4,380,834 06/364, 195 4/26/83 4,381,467 06/231,027 4/26/83 
4,380,836 06/247,699 4/26/83 4,381,471 06/246,519 4/26/83 
4,380,838 06/252,179 4/26/83 4,381,483 06/243,515 4/26/83 
4,380,841 06/237 ,862 4/26/83 4,381,492 06/293,922 4/26/83 
4,380,852 06/227,395 4/26/83 4,381,499 06/318,887 4/26/83 
4,380,870 06/295,668 4/26/83 4,381,507 06/3 15,503 4/26/83 
4,380,880 06/301,491 4/26/83 4,381,514 06/252,397 4/26/83 
4,380,881 06/330,074 4/26/83 4,381,536 06/230,834 4/26/83 
4,380,882 06/345,613 4/26/83 4,381,553 06/227,281 4/26/83 
4,380,883 06/222,349 4/26/83 4,381,559 06/286,468 4/26/83 
4,380,886 06/229,938 4/26/83 4,381,567 06/302,596 5/03/83 
4,380,891 06/272,619 4/26/83 4,381,569 06/292,677 5/03/83 
4,380,917 06/231,922 4/26/83 4,381,570 06/241 ,506 5/03/83 
4,380,948 06/290,329 4/26/83 4,381,571 06/232,657 5/03/83 
4,380,963 06/215,859 4/26/83 4,381,574 06/331,075 5/03/83 
4,380,964 06/240,438 4/26/83 4,381,575 06/307 ,733 5/03/83 
4,380,965 06/312,650 4/26/83 4,381,578 06/250,504 5/03/83 
4,380,971 06/290,014 4/26/83 4,381,594 06/235,348 5/03/83 
4,380,975 06/251,487 4/26/83 4,381,596 06/231 ,003 5/03/83 
4,380,680 06/310,029 4/26/83 4,381,597 06/314,140 5/03/83 
4,380,981 06/234,007 4/26/83 4,381,598 06/272,801 5/03/83 
4,380,983 06/388,727 4/26/83 4,381,600 06/237,043 5/03/83 
4,380,997 06/251,969 4/26/83 4,381,605 06/243,037 5/03/83 
4,381,000 06/250,248 4/26/83 4,381,613 06/221 ,633 5/03/83 
4,381,010 06/250,640 4/26/83 4,381,614 06/365,914 5/03/83 
4,381,015 06/273 ,636 4/26/83 4,381,615 06/319,478 5/03/83 
4,381,017 06/244,107 4/26/83 4,381,620 06/325,353 5/03/83 
4,381,019 06/280,893 4/26/83 4,381,621 06/294,710 5/03/83 
4,381,021 06/237 ,643 4/26/83 4,381,622 06/220,786 5/03/83 
4,381,022 06/329,393 4/26/83 4,381,625 06/358,301 5/03/83 
4,381,023 06/238,401 4/26/83 4,381,648 06/220,948 5/03/83 
4,381,035 06/257,962 4/26/83 4,381,654 06/294,305 5/03/83 
4,381,043 06/228,206 4/26/83 4,381,659 06/232,905 5/03/83 
4,381,069 06/377,745 4/26/83 4,381,660 06/232,756 5/03/83 
4,381,077 06/270,539 4/26/83 4,381,666 06/257,679 5/03/83 
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Patent Number Serial Number Issue Date 4,382,308 06/235,512 5/10/83 

4,382,319 06/23 1,624 5/10/83 
4,381,670 06/235,673 5/03/83 4,382,327 06/3 15,090 5/10/83 
4,381,691 06/223,756 5/03/83 4,382,335 06/271,752 5/10/83 
4,381,694 06/242,670 5/03/83 4,382,346 06/234,988 5/10/83 
4,381,696 06/257,629 5/03/83 4,382,347 06/288,949 5/10/83 
4,381,703 06/348,162 5/03/83 4,382,352 06/240,913 5/10/83 
4,381,713 06/305 ,443 5/03/83 4,382,367 06/289,984 5/10/83 
4,381,719 06/263,172 5/03/83 4,382,375 06/270, 123 5/10/83 
4,381,728 06/312,651 5/03/83 4,382,390 06/256,814 5/10/83 
4,381,733 06/327,106 5/03/83 4,382,398 06/268 ,648 5/10/83 
4,381,734 06/327,129 5/03/83 4,382,403 06/239,667 5/10/83 
4,381,750 06/283,519 5/03/83 4,382,427 06/307,744 5/10/83 
4,381,780 06/226,391 5/03/83 4,382,429 06/227 ,639 5/10/83 
4,381,793 06/248,119 5/03/83 4,382,453 06/270,776 5/10/83 
4,381,798 06/294,963 5/03/83 4,382,456 06/307 ,454 5/10/83 
4,381,799 06/224,015 5/03/83 4,382,460 06/323,869 5/10/83 
4,381,802 06/262,681 5/03/83 4,382,461 06/293 ,672 5/10/83 
4,381,803 06/244,206 5/03/83 4,382,464 06/292,311 5/10/83 
4,381,805 06/232,895 5/03/83 4,382,471 06/307,765 5/10/83 
4,381,806 06/239,225 5/03/83 4,382,495 06/227 ,364 5/10/83 
4,381,809 06/326,601 5/03/83 4,382,508 06/236,931 5/10/83 
4,381,819 06/265,835 5/03/83 4,382,510 06/3 12,836 5/10/83 
4,381,821 06/238,988 5/03/83 4,382,511 06/295,633 5/10/83 
4,381,825 06/296,811 5/03/83 4,382,514 06/259,504 5/10/83 
4,381,837 06/238,158 5/03/83 4,382,530 06/279,385 5/10/83 
4,381,847 06/395 ,273 5/03/83 4,382,532 06/229, 140 5/10/83 
4,381,853 06/220,354 5/03/83 4,332,534 06/263,195 5/10/83 
4,381,861 06/331,522 5/03/83 4,382,547 06/245,203 5/10/83 
4,381,863 06/282,418 5/03/83 4,382,548 06/281,812 5/10/83 
4,381,882 06/266,321 5/03/83 4,382,553 06/242,613 5/10/83 
4,381,889 06/351,957 5/03/83 4,382,571 06/218,978 5/10/83 
4,381,897 06/362,909 5/03/83 4,382,579 06/317,277 5/10/83 
4,381,900 06/233,636 5/03/83 4,382,582 06/354,339 5/10/83 
4,381,901 06/269,842 5/03/83 4,382,583 06/235,530 5/10/83 
4,381,926 06/305,220 5/03/83 4,382,590 06/234,024 5/10/83 
4,381,927 06/256,931 5/03/83 4,382,592 06/290,468 5/10/83 
4,381,935 06/317,889 5/03/83 4,382,608 06/277,152 5/10/83 
4,381,951 06/341 ,723 5/03/83 4,382,619 06/223,246 5/10/83 
4,381,952 06/262,621 5/03/83 4,382,626 06/242,467 5/10/83 
4,381,961 06/267,599 5/03/83 4,382,632 06/386,972 5/10/83 
4,381,971 06/331,258 5/03/83 4,382,638 06/269,621 5/10/83 
4,381,973 06/292,855 5/03/83 4,382,652 06/226, 164 5/10/83 
4,381,974 06/299 ,986 5/03/83 4,382,657 06/217,440 5/10/83 
4,381,977 06/304,211 5/03/83 4,382,678 06/278,263 5/10/83 
4,381,978 06/292,966 5/03/83 4,382,688 06/228,146 5/10/83 
4,381,981 06/217,268 5/03/83 4,382,695 06/275,469 5/10/83 
4,381,983 06/263,330 5/03/83 4,382,696 06/235,540 5/10/83 
4,381,984 06/250,506 5/03/83 4,382,699 06/325,696 5/10/83 
4,381,995 06/301,164 5/03/83 4,382,705 06/285,035 5/10/83 
4,382,021 06/324,983 5/03/83 4,382,721 06/279,403 5/10/83 
4,382,026 06/230,139 5/03/83 4,382,730 06/236,156 5/10/83 
4,382,027 06/293,775 5/03/83 4,382,742 06/303,110 5/10/83 
4,382,029 06/292,984 5/03/83 4,382,755 06/254,760 5/10/83 
4,382,030 06/338,883 5/03/83 4,382,762 06/312,227 5/10/83 
4,382,031 06/324,326 5/03/83 4,382,764 06/295,008 5/10/83 
4,382,034 06/301 ,692 5/03/83 4,382,769 06/249,723 5/10/83 
4,382,048 06/301 ,786 5/03/83 4,382,775 06/346,990 5/10/83 
4,382,061 06/290,248 5/03/83 4,382,777 06/250,715 5/10/83 
4,382,077 06/238,085 5/03/83 4,382,781 06/310,495 5/10/83 
4,382,089 06/321,019 5/03/83 4,382,782 06/391 ,000 5/10/83 
4,382,090 06/319,155 5/03/83 4,382,789 06/3 12,104 5/10/83 
4,382,093 06/232,281 5/03/83 4,382,791 06/336,568 5/10/83 
4,382,126 06/339,953 5/03/83 4,382,804 06/239,530 5/10/83 
4,382,128 06/262,769 5/03/83 4,382,809 06/333,208 5/10/83 
4,382,137 06/232,996 5/03/83 4,382,811 06/247,246 5/10/83 
4,382,138 06/305,931 5/03/83 4,382,822 06/223,461 5/10/83 
4,382,146 06/356,960 5/03/83 4,382,824 06/3 16,937 5/10/83 
4,382,162 06/266,742 5/03/83 4,382,826 06/248,685 5/10/83 
4,382,188 06/235,354 5/03/83 4,382,834 06/343,470 5/10/83 
4,382,200 06/253,955 5/03/83 4,382,840 06/230,075 5/10/83 
4,382,202 06/296,073 5/03/83 4,382,842 06/299,115 5/10/83 
4,382,239 06/259,210 5/03/83 4,382,844 06/410,520 5/10/83 
4,382,242 06/332,473 5/03/83 4,382,846 06/375,913 5/10/83 
4,382,262 06/246,201 5/03/83 4,382,848 06/282,633 5/10/83 
Re. 32,349 06/610,840 2/10/87 4,382,851 06/331,116 5/10/83 
(4,382,447) (06/254,869) (5/10/83) 4,382,856 06/219,980 5/10/83 
4,382,304 06/334,914 5/10/83 4,382,859 06/338,369 5/10/83 
4,382,307 06/243,713 5/10/83 4,382,860 06/306,595 5/10/83 
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Patent Number Serial Number Issue Date 4,383,469 06/286,283 5/17/83 

4,383,478 06/287,885 5/17/83 
4,382,873 06/218,246 5/10/83 4,383,487 06/273,395 §/17/83 
4,382,876 06/244,112 5/10/83 4,383,492 06/227,657 5/17/83 
4,382,882 06/221,013 5/10/83 4,383,494 06/236,006 5/17/83 
4,382,884 06/251,422 5/10/83 4,383,495 06/390,579 5/17/83 
4,382,885 06/257,014 5/10/83 4,383,496 06/360,469 5/17/83 
4,382,895 06/284,710 5/10/83 4,383,502 06/228,220 5/17/83 
4,382,908 06/279,331 5/10/83 4,383,505 06/269,597 5/17/83 
4,382,909 06/241 ,042 5/10/83 4,383,507 06/251,486 5/17/83 
4,382,913 06/248,413 5/10/83 4,383,509 06/319,888 5/17/83 
4,382,933 06/267,830 5/10/83 4,383,510 06/240,691 §/17/83 
4,382,935 06/229,532 5/10/83 4,383,512 06/258,573 5/17/83 
4,382,936 06/259,179 5/10/83 4,383,530 06/270,871 5/17/83 
4,382,939 06/351,554 5/10/83 4,383,531 06/339,768 5/17/83 
4,382,942 06/328,930 5/10/83 4,383,533 06/233,270 5/17/83 
4,382,945 06/254,826 5/10/83 4,383,536 06/324,832 5/17/83 
4,382,951 06/329,171 5/10/83 4,383,545 06/249,030 5/17/83 
4,382,952 06/265,135 5/10/83 4,383,556 06/233,200 §/17/83 
4,382,954 06/343,087 5/10/83 4,383,571 06/244,253 5/17/83 
4,382,956 06/331 ,098 5/10/83 4,383,582 06/254,445 5/17/83 
4,382,958 06/319,604 5/10/83 4,383,593 06/258,403 5/17/83 
4,382,959 06/253,197 5/10/83 4,383,602 06/260, 107 5/17/83 
4,382,971 06/264,903 5/10/83 4,383,606 06/218,119 5/17/83 
4,382,977 06/338,970 5/10/83 4,383,610 06/237,851 5/17/83 
4,382,984 06/221,699 5/10/83 4,383,611 06/340,114 5/17/83 
4,382,987 06/403,302 5/10/83 4,383,618 06/248,545 5/17/83 
4,382,995 06/301 ,578 5/10/83 4,383,624 06/339,511 5/17/83 
4,383,016 06/305,430 5/10/83 4,383,632 06/230,830 5/17/83 
4,383,018 06/215,788 5/10/83 4,383,636 06/271,395 5/17/83 
4,383,019 06/294,478 5/10/83 4,383,637 06/289,367 §/17/83 
4,383,024 06/392,194 5/10/83 4,383,648 06/325,971 5/17/83 
4,383,025 06/278,243 5/10/83 4,383,655 06/251,725 5/17/83 
4,383,032 06/265,267 5/10/83 4,383,657 06/244,781 5/17/83 
4,383,037 06/3 13,066 5/10/83 4,383,659 06/239,498 5/17/83 
4,383,041 06/313,682 5/10/83 4,383,671 06/280,031 5/17/83 
4,383,042 06/284,004 5/10/83 4,383,672 06/359,059 5/17/83 
4,383,043 06/282,721 5/10/83 4,383,673 06/220,149 §/17/83 
4,383,055 06/309,505 5/10/83 4,383,678 06/307,187 5/17/83 
4,383,058 06/221,649 5/10/83 4,383,690 06/284,177 5/17/83 
4,383,060 06/383,469 5/10/83 4,383,694 06/242,009 5/17/83 
4,383,094 06/296,765 5/10/83 4,383,707 06/233,646 5/17/83 
4,383,107 06/293,560 5/10/83 4,383,711 06/226,949 5/17/83 
4,383,118 06/296,213 5/10/83 4,383,713 06/223,345 5/17/83 
4,383,126 06/315,126 5/10/83 4,383,715 06/238,167 5/17/83 
4,383,130 06/260,369 5/10/83 4,383,732 06/264,336 5/17/83 
4,383,133 06/274,461 5/10/83 4,383,748 06/328,382 5/17/83 
4,383,136 06/274,564 5/10/83 4,383,760 06/226,754 5/17/83 
4,383,154 06/414,828 5/10/83 4,383,784 06/3 12,263 5/17/83 
4,383,161 06/261 ,055 5/10/83 4,383,801 06/239,218 5/17/83 
4,383,201 06/256,122 5/10/83 4,383,809 06/240,643 5/17/83 
4,383,213 06/288,256 5/10/83 4,383,814 06/341,165 5/17/83 
4,383,239 06/287,656 5/10/83 4,383,818 06/221,796 5/17/83 
4,383,246 06/272,371 5/10/83 4,383,828 06/287,270 5/17/83 
4,383,248 06/332,405 5/10/83 4,383,829 06/359,295 5/17/83 
4,383,287 06/299,404 5/10/83 4,383,845 06/339,758 5/17/83 
4,383,291 06/237,024 5/10/83 4,383,855 06/249,798 5/17/83 
4,383,321 06/221,028 5/10/83 4,383,857 06/280,572 5/17/83 
4,383,328 06/322,287 5/10/83 4,383,859 06/264,760 5/17/83 
4,383,346 06/271 ,823 5/17/83 4,383,861 06/342,312 5/17/83 
4,383,354 06/256,718 5/17/83 4,383,867 06/279,137 5/17/83 
4,383,358 06/317,806 5/17/83 4,383,872 06/216,339 5/17/83 
4,383,362 06/241,225 5/17/83 4,383,879 06/245,709 5/17/83 
4,383,373 06/309,478 5/17/83 4,383,881 06/303,042 5/17/83 
4,383,375 06/240,852 §/17/83 4,383,900 06/252,576 §/17/83 
4,383,378 06/239,265 5/17/83 4,383,907 06/285,523 5/17/83 
4,383,386 06/232,331 5/17/83 4,383,915 06/339,617 5/17/83 
4,383,387 06/267 ,093 5/17/83 4,383,923 06/278,624 5/17/83 
4,383,390 06/300,784 5/17/83 4,383,928 06/346,958 5/17/83 
4,383,396 06/298,876 5/17/83 4,383,931 06/326,698 5/17/83 
4,383,410 06/237,483 5/17/83 4,383,935 06/319,274 5/17/83 
4,383,421 06/281,852 5/17/83 4,383,951 06/295,846 5/17/83 
4,383,429 06/241,581 5/17/83 4,383,952 06/337,421 5/17/83 
4,383,432 06/262,402 5/17/83 4,383,967 06/394,256 5/17/83 
4,383,437 06/236,716 5/17/83 4,383,968 06/276,252 5/17/83 
4,383,442 06/226,543 5/17/83 4,383,989 06/317,312 5/17/83 
4,383,451 06/252,846 5/17/83 4,383,991 06/276,622 5/17/83 
4,383,463 06/231,795 5/17/83 4,383,999 06/372,504 5/17/83 
4,383,465 06/305,483 5/17/83 4,384,003 06/278,040 §/17/83 
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Patent Number Serial Number Issue Date 4,384,576 06/234,306 5/24/83 

4,384,578 06/254,688 5/24/83 
4,384,016 06/290,554 5/17/83 4,384,591 06/218,725 5/24/83 
4,384,024 06/265,220 5/17/83 4,384,601 06/268,121 5/24/83 
4,384,036 06/300,098 5/17/83 4,384,612 06/299,832 5/24/83 
4,384,037 06/239,339 5/17/83 4,384,617 06/226,444 5/24/83 
4,384,038 06/319,774 5/17/83 4,384,639 06/238,113 5/24/83 
4,384,039 06/355,607 5/17/83 4,384,644 06/25 1,563 5/24/83 
4,384,041 06/251,784 5/17/83 = 4,384,655 06/348,407 5/24/83 
4,384,053 06/225,533 5/17/83 4,384,657 06/270, 126 5/24/83 
4,384,059 06/348,274 5/17/83 4,384,664 06/224,987 5/24/83 
4,384,065 06/386,746 5/17/83 4,384,683 06/242,476 5/24/83 
4,384,070 06/279,725 5/17/83 4,384,685 06/285 ,832 5/24/83 
4,384,071 06/286,695 5/17/83 4,384,687 06/258,086 5/24/83 
4,384,079 06/3 10,585 5/17/83 4,384,696 06/311,204 5/24/83 
4,384,083 06/286,050 5/17/83 4,384,703 06/226,650 5/24/83 
4,384,084 06/347 ,402 5/17/83 4,384,710 06/265,949 5/24/83 
4,384,090 06/288,886 5/17/83 4,384,714 06/249,597 5/24/83 
4,384,091 06/310,575 5/17/83 4,384,717 06/320,549 5/24/83 
4,384,093 06/254,499 5/17/83 4,384,722 06/370,452 5/24/83 
4,384,102 06/336,659 5/17/83 4,384,724 06/220,238 5/24/83 
4,384,110 06/358,406 5/17/83 4,384,728 06/241,790 5/24/83 
4,384,112 06/305,932 5/17/83 4,384,729 06/265,621 5/24/83 
4,384,119 06/340,671 5/17/83 4,384,732 06/250,959 5/24/83 
4,384,125 06/271,933 5/17/83 4,384,747 06/244,410 5/24/83 
4,384,127 06/251,844 5/17/83 4,384,769 06/376,220 5/24/83 
4,384,129 06/258,196 5/17/83 4,384,796 06/359,217 5/24/83 
4,384,134 5/17/83 4,384,806 06/237,556 5/24/83 
4,384,145 5/17/83 4,384,813 06/238,788 5/24/83 
4,384,152 5/17/83 4,384,817 06/274,784 5/24/83 
4,384,153 ‘i 5/17/83 4,384,820 06/302,643 5/24/83 
4,384,168 5/17/83 = 4,384,832 06/331,983 5/24/83 
4,384,181 i 5/17/83 4,384,842 06/243,625 5/24/83 
4,384,183 ‘ 5/17/83 4,384,851 06/316,114 5/24/83 
4,384,187 5/17/83 4,384,866 06/385,204 5/24/83 
4,384,188 : 5/17/83 4,384,867 06/266,817 5/24/83 
4,384,203 5/17/83 4,384,881 06/362,574 5/24/83 
4,384,214 5/17/83 4,384,882 06/355,061 5/24/83 
4,384,220 5/17/83 4,384,883 06/367,238 5/24/83 
4,384,221 R 5/17/83 4,384,886 06/289,732 5/24/83 
4,384,233 ‘ 5/17/83 4,384,893 06/341 ,724 5/24/83 
4,384,239 y 5/17/83 4,384,900 06/219,245 5/24/83 
4,384,257 ‘ 5/17/83 = 4,384,907 06/331 ,547 5/24/83 
4,384,259 5/17/83 4,384,921 06/260,325 5/24/83 
4,384,268 J 5/17/83 4,384,922 06/325,322 5/24/83 
4,384,282 5/17/83 4,384,928 06/305,771 5/24/83 
4,384,289 5/17/83 4,384,930 06/294,976 5/24/83 
4,384,309 5/17/83 4,384,931 06/299,288 5/24/83 
4,384,313 5/17/83 4,384,952 06/348,281 5/24/83 
4,384,315 ; 5/17/83 4,384,953 06/301,072 5/24/83 
4,384,318 5/17/83 4,384,964 06/322,733 5/24/83 
4,384,319 d 5/17/83 4,384,966 06/245,576 5/24/83 
4,384,329 5/17/83 4,384,971 06/295 ,933 5/24/83 
4,384,333 I 5/17/83 4,384,973 06/296,661 5/24/83 
4,384,338 5/17/83 4,384,979 06/317,965 5/24/83 
4,384,369 5/24/83 4,384,991 06/223,366 5/24/83 
4,384,375 ‘ 5/24/83 4,384,992 06/228,994 5/24/83 
4,384,382 5/24/83 4,385,003 06/316,599 5/24/83 
4,384,384 J 5/24/83 4,385,004 06/246,414 5/24/83 
4,384,396 5/24/83 4,385,009 06/3 16,449 5/24/83 
4,384,400 ; 5/24/83 4,385,010 06/319,372 5/24/83 
4,384,406 5/24/83 4,385,012 06/228,185 5/24/83 
4,384,410 5/24/83 4,385,024 06/273,942 5/24/83 
4,384,417 06/302,625 5/24/83 4,385,041 06/326,078 5/24/83 
4,384,419 06/325,142 5/24/83 4,385,042 06/296,763 5/24/83 
4,384,463 06/286,065 5/24/83 4,385,043 06/282,129 5/24/83 
4,384,478 06/240,678 5/24/83 4,385,047 06/222,478 5/24/83 
4,384,479 06/243,194 5/24/83 4,385,050 06/277,497 5/24/83 
4,384,491 06/227 ,457 5/24/83 4,385,053 06/242,750 5/24/83 
4,384,498 06/281,275 5/24/83 4,385,055 06/311,368 5/24/83 
4,384,499 06/246,085 5/24/83 4,385,066 06/263, 168 5/24/83 
4,384,504 06/273,571 5/24/83 4,385,067 06/250,465 5/24/83 
4,384,537 06/274,874 5/24/83 4,385,072 06/3 13,686 5/24/83 
4,384,539 06/277,537 5/24/83 4,385,081 06/258,087 5/24/83 
4,384,548 06/269,316 5/24/83 4,385,104 06/348,381 5/24/83 
4,384,555 06/300,119 5/24/83 4,385,129 06/289,979 5/24/83 
4,384,567 06/302,048 5/24/83 = 4,385,134 06/3 12,686 5/24/83 
4,384,571 06/334,147 5/24/83 4,385,137 06/328,967 5/24/83 
4,384,572 06/236,772 5/24/83 = 4,385,161 06/223,016 5/24/83 
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Patent Number Serial Number Issue Date 4,385,718 06/310,251 5/31/83 

4,385,719 06/254,994 5/31/83 
4,385,170 06/268,516 5/24/83 4,385,725 06/236,635 5/31/83 
4,385,183 06/270,491 5/24/83 4,385,740 06/251,884 5/31/83 
4,385,188 06/309,960 5/24/83 4,385,758 06/272,215 5/31/83 
4,385,212 06/308,503 5/24/83 4,385,763 06/275,017 5/31/83 
4,385,219 06/279,298 5/24/83 4,385,768 06/255,242 5/31/83 
4,385,225 06/291 ,222 5/24/83 4,385,769 06/217,032 5/31/83 
4,385,233 06/244,837 5/24/83 4,385,770 06/231,988 5/31/83 
4,385,237 06/217,361 §/24/83 4,385,774 06/245,741 5/31/83 
4,385,238 06/240,084 5/24/83 4,385,789 06/243,165 5/31/83 
4,385,239 06/255,980 5/24/83 4,385,793 06/262,666 5/31/83 
4,385,262 06/325,717 5/24/83 4,385,803 06/260,401 5/31/83 
4,385,269 06/223,834 5/24/83 4,385,811 06/251,799 5/31/83 
4,385,270 06/377 ,507 5/24/83 4,385,843 06/234,891 5/31/83 
4,385,272 06/220,256 5/24/83 4,385,848 06/232,255 5/31/83 
4,385,284 06/270,589 5/24/83 4,385,849 06/230,339 5/31/83 
4,385,327 06/251,712 5/24/83 4,385,856 06/257,817 5/31/83 
4,385,330 06/225,827 5/24/83 4,385,860 06/224,602 5/31/83 
4,385,346 06/258,568 5/24/83 4,385,888 06/247,979 5/31/83 
4,385,372 06/259,444 5/24/83 4,385,890 06/390,299 5/31/83 
4,385,380 06/240,228 5/24/83 4,385,891 06/252,697 5/31/83 
4,385,387 06/307 ,006 5/24/83 4,385,896 06/238,823 5/31/83 
4,385,391 06/246,018 5/24/83 4,385,901 06/271 ,866 5/31/83 
4,385,392 06/288,980 5/24/83 4,385,916 06/293,719 5/31/83 
4,385,396 06/270,696 5/24/83 4,385,919 06/280,439 5/31/83 
4,385,397 06/314,170 5/24/83 4,385,928 06/288,184 5/31/83 
4.385.402 06/249,973 5/24/83 4,385,933 06/269,784 5/31/83 
4,385,403 06/251,050 5/31/83 4,385,935 06/324,559 5/31/83 
4,385,406 06/285,367 §/31/83 4,385,936 06/299,451 5/31/83 
4,385,410 06/232,658 5/31/83 4,385,941 06/320,205 5/31/83 
4,385,420 06/239,579 5/31/83 4,385,943 06/313,414 5/31/83 
4,385,434 06/271,786 5/31/83 4,385,951 06/247,465 5/31/83 
4,385,443 06/286,541 5/31/83 4,385,965 06/342,975 5/31/83 
4,385,446 06/223,740 5/31/83 4,385,974 06/391,535 5/31/83 
4,385,449 06/250,922 5/31/83 4,385,976 06/410,467 5/31/83 
4,385,455 06/317,911 5/31/83 4,385,977 06/369,081 5/31/83 
4,385,458 06/296,339 5/31/83 4,385,989 06/302,540 5/31/83 
4,385,466 06/326,518 5/31/83 4,385,996 06/317,802 5/31/83 
4,385,467 06/238,351 5/31/83 4,385,998 06/293,027 5/31/83 
4,385,468 06/221,116 5/31/83 4,386,001 06/315,571 5/31/83 
4,385,472 06/238,441 5/31/83 4,386,011 06/306,444 5/31/83 
4,385,491 06/221,889 5/31/83 4,386,024 06/358,388 5/31/83 
4,385,499 06/358,626 5/31/83 4,386,026 06/255,416 5/31/83 
4,385,504 06/264,911 5/31/83 4,386,038 06/323,671 5/31/83 
4,385,510 06/331,719 5/31/83 4,386,039 06/238,767 5/31/83 
4,385,518 06/249,959 5/31/83 4,386,045 06/267,489 5/31/83 
4,385,522 06/306,111 5/31/83 4,386,055 06/218,369 5/31/83 
4,385,524 06/3 10,800 5/31/83 4,386,056 06/403,460 5/31/83 
4,385,533 06/297,143 5/31/83 4,386,057 06/358,958 5/31/83 
4,385,549 06/273,613 5/31/83 4,386,065 06/233,572 5/31/83 
4,385,552 06/254,995 5/31/83 4,386,066 06/294,855 5/31/83 
4,385,553 06/226,778 5/31/83 4,386,070 06/238,811 5/31/83 
4,385,557 06/261 ,054 5/31/83 4,386,075 06/359,958 5/31/83 
4,385,563 06/252,650 5/31/83 4,386,077 06/257 ,538 5/31/83 
4,385,564 06/219,859 5/31/83 4,386,079 06/324,187 $/31/83 
4,385,566 06/330,684 5/31/83 4,386,080 06/266,047 5/31/83 
4,385,572 06/231,045 5/31/83 4,386,087 06/279,422 5/31/83 
4,385,584 06/283,452 5/31/83 4,386,089 06/276,762 5/31/83 
4,385,585 06/315,310 5/31/83 4,386,092 06/297 ,696 5/31/83 
4,385,594 06/289,543 5/31/83 4,386,096 06/239,601 5/31/83 
4,385,603 06/287 ,003 5/31/83 4,386,100 06/377,134 5/31/83 
4,385,620 06/320,452 5/31/83 4,386,102 06/327,879 5/31/83 
4,385,622 06/289,006 5/31/83 4,386,105 06/350,535 5/31/83 
4,385,625 06/239,489 5/31/83 4,386,107 06/266,189 5/31/83 
4,385,628 06/349,778 5/31/83 4,386,111 06/267 ,284 5/31/83 
4,385,629 06/234,053 5/31/83 4,386,115 06/246,050 5/31/83 
4,385,640 06/262,825 5/31/83 4,386,120 06/276,808 5/31/83 
4,385,642 06/226,078 5/31/83 4,386,128 06/231,290 5/31/83 
4,385,651 06/293,451 5/31/83 4,386,149 06/235,352 5/31/83 
4,385,658 06/266,851 5/31/83 4,386,153 06/240,433 $/31/83 
4,385,669 06/309,048 5/31/83 4,386,155 06/298,999 5/31/83 
4,385,672 06/353,904 5/31/83 4,386,157 06/315,278 5/31/83 
4,385,676 06/254,163 5/31/83 4,386,161 06/255,566 5/31/83 
4,385,688 06/251,154 5/31/83 4,386,173 06/394,734 5/31/83 
4,385,700 06/254,476 5/31/83 4,386,180 06/338,772 5/31/83 
4,385,702 06/290,542 5/31/83 4,386,181 06/320,073 5/31/83 
4,385,706 06/336,906 5/31/83 4,386,191 06/309,737 5/31/83 
4,385,710 06/279,470 5/31/83 4,386,192 06/347,401 5/31/83 
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Patent Number Serial Number Issue Date 4,386,721 06/272,043 6/07/83 

4,386,722 06/266,445 6/07/83 
4,386,201 06/262,101 5/31/83 4,386,728 06/254,288 6/07/83 
4,386,236 06/244,359 5/31/83 4,386,731 06/320,319 6/07/83 
4,386,244 06/357,578 5/31/83 4,386,735 06/225,610 6/07/83 
4,386,247 06/289,021 5/31/83 4,386,740 06/272,674 6/07/83 
4,386,251 06/244,090 5/31/83 4,386,745 06/291 ,284 6/07/83 
4,386,254 06/273,786 5/31/83 4,386,748 06/244,570 6/07/83 
4,386,255 06/300,238 5/31/83 4,386,759 06/277,261 6/07/83 
4,386,256 06/222,763 §/31/83 4,386,762 06/289,740 6/07/83 
4,386,258 06/282,695 5/31/83 4,386,778 06/347 ,667 6/07/83 
4,386,259 06/249,499 5/31/83 4,386,780 06/274,675 6/07/83 
4,386,289 06/268,917 5/31/83 4,386,782 06/284,549 6/07/83 
4,386,291 06/329,631 5/31/83 4,386,789 06/291,901 6/07/83 
4,386,311 06/300, 156 5/31/83 4,386,790 06/239,420 6/07/83 
4,386,320 06/287,202 5/31/83 4,386,793 06/244,883 6/07/83 
4,386,339 06/366,038 5/31/83 4,386,796 06/287,357 6/07/83 
4,386,341 06/270,262 5/31/83 4,386,800 06/292,986 6/07/83 
4,386,351 06/218,851 5/31/83 4,386,802 06/239,980 6/07/83 
4,386,359 06/336,649 5/31/83 4,386,804 06/251,412 6/07/83 
4,386,383 06/242,924 5/31/83 4,386,806 06/236,843 6/07/83 
4,386,386 06/255,273 5/31/83 4,386,813 06/270,088 6/07/83 
4,386,387 06/321,609 5/31/83 4,386,816 06/279,144 6/07/83 
4,386,390 06/227,028 5/31/83 4,386,832 06/285,764 6/07/83 
4,386,395 06/218,253 5/31/83 4,386,834 06/280,621 6/07/83 
4,386,397 06/216,029 5/31/83 4,386,846 06/296,683 6/07/83 
4,386,431 06/320,718 5/31/83 4,386,850 06/219,515 6/07/83 
4,386,435 06/283,810 5/31/83 4,386,860 06/243,564 6/07/83 
4,386,439 06/294,373 6/07/83 4,386,861 06/274,742 6/07/83 
4,386,443 06/234,605 6/07/83 4,386,875 06/298 ,644 6/07/83 
4,386,444 06/322,958 6/07/83 4,386,876 06/259,088 6/07/83 
4,386,457 06/266,520 6/07/83 4,386,880 06/253,109 6/07/83 
4,386,460 06/263,786 6/07/83 4,386,881 06/253,771 6/07/83 
4,386,462 06/276,082 6/07/83 4,386,893 06/260,142 6/07/83 
4,386,469 06/270,943 6/07/83 4,386,895 06/320,881 6/07/83 
4,386,471 06/252,135 6/07/83 4,386,900 06/285,275 6/07/83 
4,386,476 06/317,838 6/07/83 4,386,903 06/259,674 6/07/83 
4,386,484 06/217,682 6/07/83 4,386,908 06/301,452 6/07/83 
4,386,489 06/224,396 6/07/83 4,386,916 06/362,750 6/07/83 
4,386,492 06/220,833 6/07/83 4,386,917 06/302,822 6/07/83 
4,386,494 06/271,260 3/07/83 4,386,940 06/309,637 6/07/83 
4,386,500 06/249,825 6/07/83 4,386,944 06/368,948 6/07/83 
4,386,509 06/345,376 6/07/83 4,386,948 06/304,515 6/07/83 
4,386,513 06/231,830 6/07/83 4,386,964 06/320,501 6/07/83 
4,386,517 06/282,675 6/07/83 4,386,995 06/245,905 6/07/83 
4,386,523 06/296,219 6/07/83 4,386,997 06/317,327 6/07/83 
4,386,524 06/238,186 6/07/83 4,386,998 06/217,383 6/07/83 
4,386,531 06/294,625 6/07/83 4,387,018 06/358,959 6/07/83 
4,386,533 06/228,440 6/07/83 4,387,025 06/315,378 6/07/83 
4,386,541 06/238,870 6/07/83 4,387,031 06/285,019 6/07/83 
4,386,546 06/276,033 6/07/83 4,387,048 06/372,398 6/07/83 
4,386,554 06/216,654 6/07/83 4,387,049 06/350,975 6/07/83 
4,386,563 06/279,688 6/07/83 4,387,052 06/286,757 6/07/83 
4,386,567 06/287,598 6/07/83 4,387,053 06/323,825 6/07/83 
4,386,575 06/218,468 6/07/83 4,387,062 06/341 ,263 6/07/83 
4,386,578 06/266,978 6/07/83 4,387,063 06/262,912 6/07/83 
4,386,582 06/259,844 6/07/83 4,387,069 06/317 ,668 6/07/83 
4,386,585 06/341 ,477 6/07/83 4,387,077 06/330,519 6/07/83 
4,386,592 06/231,557 6/07/83 4,387,081 06/304,049 6/07/83 
4,386,594 06/259,110 6/07/83 4,387,085 06/324,722 6/07/83 
4,386,603 06/246,299 6/07/83 4,387,095 06/295,983 6/07/83 
4,386,604 06/239,113 6/07/83 4,387,110 06/280,299 6/07/83 
4,386,620 06/233,872 6/07/83 4,387,118 06/3 16,538 6/07/83 
4,386,621 06/371,075 6/07/83 4,387,119 06/304,279 6/07/83 
4,386,623 06/221,679 6/07/83 4,387,121 06/300,840 6/07/83 
4,386,627 06/367,746 6/07/83 4,387,124 06/3 16,367 6/07/83 
4,386,630 06/408, 182 6/07/83 4,387,127 06/317,594 6/07/83 
4,386,639 06/293,505 6/07/83 4,387,132 06/220,469 6/07/83 
4,386,643 06/272,666 6/07/83 4,387,153 06/311,862 6/07/83 
4,386,644 06/254,655 6/07/83 4,387,159 06/262,259 6/07/83 
4,386,661 06/299.785 6/07/83 4,387,170 06/273,710 6/07/83 
4,386,662 06/266, 106 6/07/83 4,387,191 06/361,325 6/07/83 
4,386,663 06/238,258 6/07/83 4,387,195 06/285,364 6/07/83 
4,386,680 06/328,870 6/07/83 4,387,196 06/350,067 6/07/83 
4,386,691 06/223,137 6/07/83 4,387,204 06/248,755 6/07/83 
4,386,698 06/301 ,079 6/07/83 4,387,205 06/303,153 6/07/83 
4,386,710 06/301,318 6/07/83 4,387,206 06/233,649 6/07/83 
4,386,714 06/348,699 6/07/83 4,387,213 06/219,133 6/07/83 
4,386,720 06/343,622 6/07/83 4,387,216 06/372,892 6/07/83 
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4,387,670 06/265,253 6/14/83 
4,387,225 06/262,809 6/07/83 4,387,672 06/309,824 6/14/83 
4,387,230 06/294,678 6/07/83 4,387,684 06/3 10,004 6/14/83 
4,387,238 06/263,586 6/07/83 4,387,686 06/223,954 6/14/83 
4,387,239 06/333,850 6/07/83 4,387,699 06/261 ,046 6/14/83 
4,387,242 06/295,189 6/07/83 4,387,704 06/280,777 6/14/83 
4,387,253 06/292,110 6/07/83 4,387,737 06/224,361 6/14/83 
4,387,254 06/278,703 6/07/83 4,387,738 06/249,227 6/14/83 
4,387,261 06/366,949 6/07/83 4,387,739 06/304,674 6/14/83 
4,387,263 06/378,425 6/07/83 4,387,744 06/249,867 6/14/83 
4,387,264 06/259,794 6/07/83 4,387,748 06/3 16,218 6/14/83 
4,387,266 06/221 ,253 6/07/83 4,387,749 06/300,038 6/14/83 
4,387,272 06/288,812 6/07/83 4,387,751 06/239,965 6/14/83 
4,387,274 06/273,807 6/07/83 4,387,768 06/253,987 6/14/83 
4,387,278 06/310,990 6/07/83 4,387,769 06/291 ,200 6/14/83 
4,387,282 06/241 ,266 6/07/83 4,387,775 06/247,067 6/14/83 
4,387,304 06/250,919 6/07/83 4,387,777 06/3 15,246 6/14/83 
4,387,309 06/280,634 6/07/83 4,387,784 06/309,030 6/14/83 
4,387,325 06/254,443 6/07/83 4,387,796 06/220,980 6/14/83 
4,387,346 06/219,602 6/07/83 4,387,805 06/260,895 6/14/83 
4,387,350 06/220,128 6/07/83 4,387,812 06/242,513 6/14/83 
4,387,362 06/261 ,661 6/07/83 4,387,819 06/333,749 6/14/83 
4,387,367 06/275,417 6/07/83 4,387,825 06/293,307 6/14/83 
4,387,370 06/217,847 6/07/83 4,387,837 06/295,703 6/14/83 
4,387,377 06/269,566 6/07/83 4,387,851 06/264,278 6/14/83 
4,387,392 06/253,155 6/07/83 4,387,864 06/244,271 6/14/83 
4,387,394 06/221,831 6/07/83 4,387,866 06/229,910 6/14/83 
4,387,399 06/278,940 6/07/83 4,387,867 06/267 ,493 6/14/83 
4,387,403 06/306,064 6/07/83 4,387,869 06/238,265 6/14/83 
4,387,417 06/336, 113 6/07/83 4,387,873 06/244, 188 6/14/83 
4,387,419 06/238,369 6/07/83 4,387,878 06/282,970 6/14/83 
4,387,437 06/242,889 6/07/83 4,387,882 06/257,888 6/14/83 
4,387,454 06/249,738 6/07/83 4,387,888 06/229,325 6/14/83 
4,387,455 06/283,086 6/07/83 4,387,896 06/285,585 6/14/83 
4,387,466 06/247,863 6/07/83 4,387,913 06/299,225 6/14/83 
Re. 32,062 06/529,224 1/14/86 4,387,926 06/277,776 6/14/83 
(4,387,599) (06/222,947) (6/14/83) 4,387,927 06/236,666 6/14/83 
4,387,471 06/264,570 6/14/83 4,387,928 06/248,328 6/14/83 
4,387,478 06/342,783 6/14/83 4,387,931 06/253,703 6/14/83 
4,387,480 06/260,978 6/14/83 4,387,933 06/308,378 6/14/83 
4,387,490 06/282,983 6/14/83 4,387,934 06/275,669 6/14/83 
4,387,511 06/277,517 6/14/83 4,387,936 06/305,364 6/14/83 
4,387,513 06/242,790 6/14/83 4,387,943 06/279, 143 6/14/83 
4,387,514 06/251,437 6/14/83 4,387,944 06/279,149 6/14/83 
4,387,519 06/323,587 6/14/83 4,387,949 06/243,042 6/14/83 
4,387,521 06/285,479 6/14/83 4,387,960 06/244,342 6/14/83 
4,387,526 06/219,903 6/14/83 4,387,969 06/222,874 6/14/83 
4,387,528 06/28 1,563 6/14/83 4,387,984 06/344,725 6/14/83 
4,387,531 06/309,199 6/14/83 4,387,985 06/308,329 6/14/83 
4,387,539 06/248,802 6/14/83 4,387,988 06/285,878 6/14/83 
4,387,543 06/231,630 6/14/83 4,387,990 06/247 ,677 6/14/83 
4,387,549 06/251,732 6/14/83 4,387,999 06/296,161 6/14/83 
4,387,551 06/221,908 6/14/83 4,388,021 06/296,520 6/14/83 
4,387,553 06/222,004 6/14/83 4,388,043 06/332,862 6/14/83 
4,387,554 06/313,826 6/14/83 4,388,051 06/233,169 6/14/83 
4,387,555 06/305,965 6/14/83 4,388,052 06/247 ,667 6/14/83 
4,387,558 06/217,108 6/14/83 4,388,053 06/232,815 6/14/83 
4,387,565 06/244,828 6/14/83 4,388,058 06/246,641 6/14/83 
4,387,570 06/232,968 6/14/83 4,388,059 06/325,792 6/14/83 
4,387,574 06/258,369 6/14/83 4,388,078 06/361 ,223 6/14/83 
4,387,585 06/224,813 6/14/83 4,388,089 06/339,712 6/14/83 
4,387,588 06/258,574 6/14/83 4,388,094 06/332,546 6/14/83 
4,387,593 06/235,851 6/14/83 4,388,103 06/275,533 6/14/83 
4,387,598 06/302,459 6/14/83 4,388,108 06/339,651 6/14/83 
4,387,600 06/253,361 6/14/83 4,388,110 06/322,685 6/14/83 
4,387,609 06/334,632 6/14/83 4,388,117 06/285,452 6/14/83 
4,387,625 06/223,565 6/14/83 4,388,146 06/361 ,655 6/14/83 
4,387,633 06/232,404 6/14/83 4,388,149 06/310,722 6/14/83 
4,387,635 06/260,729 6/14/83 4,388,157 06/353,150 6/14/83 
4,387,640 06/3 16,284 6/14/83 4,388,163 06/310,984 6/14/83 
4,387,641 06/299,002 6/14/83 4,388,176 06/323,097 6/14/83 
4,387,644 06/380,158 6/14/83 4,388,177 06/355,439 6/14/83 
4,387,647 06/345,227 6/14/83 4,388,185 06/371,616 6/14/83 
4,387,650 06/231,650 6/14/83 4,388,192 06/272,150 6/14/83 
4,387,651 06/273,981 6/14/83 4,388,196 06/256, 104 6/14/83 
4,387,652 06/347 ,936 6/14/83 4,388,200 06/353,306 6/14/83 
4,387,654 06/298,825 6/14/83 4,388,208 06/357,176 6/14/83 
4,387,666 06/263,951 6/14/83 4,388,209 06/248,104 6/14/83 





Marcu 24, 1992 U. S. PATENT AND TRADEMARK OFFICE 1136 OG 71 


Patent Number Serial Number Issue Date 4,388,773 06/230,435 6/21/83 

4,388,777 06/296, 159 6/21/83 
4,388,221 06/289,806 6/14/83 4,388,779 06/232,639 6/21/83 
4,388,228 06/350,095 6/14/83 4,388,789 06/219,263 6/21/83 
4,388,234 06/335,001 6/14/83 4,388,790 06/278,638 6/21/83 
4,388,235 06/348,397 6/14/83 4,388,793 06/242,145 6/21/83 
4,388,236 06/374,825 6/14/83 4,388,802 06/289,837 6/21/83 
4,388,242 06/358,201 6/14/83 4,388,810 06/352,757 6/21/83 
4,388,248 06/313,140 6/14/83 4,388,820 06/227 ,547 6/21/83 
4,388,249 06/352,679 6/14/83 4,388,823 06/242,387 6/21/83 
4,388,253 06/329,285 6/14/83 4,388,826 06/304,823 6/21/83 
4,388,255 06/248,498 6/14/83 4,388,852 06/292,661 6/21/83 
4,388,262 06/236,046 6/14/83 4,388,860 06/326,892 6/21/83 
4,388,264 06/305,704 6/14/83 4,388,862 06/332,254 6/21/83 
4,388,276 06/293,087 6/14/83 4,388,864 06/231,998 6/21/83 
4,388,281 06/266,291 6/14/83 4,388,893 06/268,570 6/21/83 
4,388,285 06/320,285 6/14/83 4,388,911 06/216,482 6/21/83 
4,388,301 06/373,442 6/14/83 4,388,914 06/271,346 6/21/83 
4,388,302 06/258,050 6/14/83 4,388,920 06/3 14,900 6/21/83 
4,388,304 06/225,048 6/14/83 4,388,923 06/257,614 6/21/83 
4,388,306 06/346,673 6/14/83 4,388,935 06/259,023 6/21/83 
4,388,347 06/379,208 6/14/83 4,388,941 06/3 18,684 6/21/83 
4,388,353 06/285,314 6/14/83 4,388,949 06/327,425 6/21/83 
4,388,368 06/286,840 6/14/83 4,388,958 06/333,028 6/21/83 
4,388,375 06/324,507 6/14/83 4,388,959 06/267 ,862 6/21/83 
4,388,384 06/280,450 6/14/83 4,388,971 06/307 ,906 6/21/83 
4,388,392 06/252,261 6/14/83 4,388,977 06/257 ,427 6/21/83 
4,388,395 06/339,544 6/14/83 4,388,991 06/281 ,588 6/21/83 
4,388,413 06/313,481 6/14/83 4,388,992 06/299,012 6/21/83 
4,388,414 06/332,918 6/14/83 4,389,000 06/283,071 6/21/83 
4,388,417 06/315,252 6/14/83 4,389,007 06/304,858 6/21/83 
4,388,426 06/277 ,903 6/14/83 4,389,012 06/256,491 6/21/83 
4,388,449 06/33 1,237 6/14/83 4,389,014 06/254,774 6/21/83 
4,388,451 06/306, 198 6/14/83 4,389,032 06/282,175 6/21/83 
4,388,455 06/378,693 6/14/83 4,389,042 06/336,898 6/21/83 
4,388,479 06/252,307 6/14/83 4,389,049 06/331,202 6/21/83 
4,388,481 06/284,649 6/14/83 4,389,057 06/270,787 6/21/83 
4,388,486 06/251,890 6/14/83 4,389,063 06/276,611 6/21/83 
4,388,497 06/239,101 6/14/83 4,389,072 06/257,033 6/21/83 
4,388,502 06/330,613 6/14/83 4,389,073 06/246,135 6/21/83 
4,388,504 06/276,766 6/14/83 4,389,077 06/253,002 6/21/83 
4,388,508 06/305,544 6/14/83 4,389,078 06/229,650 6/21/83 
4,388,514 06/269, 198 6/14/83 4,389,079 06/217,802 6/21/83 
4,388,523 06/272,260 6/14/83 4,389,083 06/365,846 6/21/83 
4,388,532 06/258,152 6/14/83 4,389,107 06/264,159 6/21/83 
4,388,546 06/339,690 6/14/83 4,389,113 06/261 ,782 6/21/83 
4,388,547 06/216,619 6/14/83 4,389,114 06/342,562 6/21/83 
4,388,548 06/225,958 6/14/83 4,389,115 06/290,435 6/21/83 
4,388,557 06/244,432 6/14/83 4,389,117 06/266,111 6/21/83 
4,388,563 06/267 ,354 6/14/83 4,389,124 06/264,277 6/21/83 
4,388,579 06/284,158 6/14/83 4,389,135 06/278,927 6/21/83 
4,388,583 06/241,135 6/14/83 4,389,143 06/244,528 6/21/83 
4,388,603 06/263,877 6/14/83 4,389,144 06/220,452 6/21/83 
4,388,606 06/253,328 6/14/83 4,389,155 06/262,125 6/21/83 
4,388,608 06/241,299 6/14/83 4,389,156 06/298,286 6/21/83 
4,388,617 06/278,456 6/14/83 4,389,157 06/281,841 6/21/83 
4,388,625 06/223,433 6/14/83 4,389,158 06/265,329 6/21/83 
4,388,627 06/331,688 6/14/83 4,389,173 06/288,799 6/21/83 
4,388,637 06/27 1,703 6/14/83 4,389,190 06/293,792 6/21/83 
4,388,659 06/241 ,331 6/14/83 4,389,191 06/298,502 6/21/83 
4,388,662 06/229,039 6/14/83 4,389,195 06/234,946 6/21/83 
4,388,666 06/267 ,426 6/14/83 4,389,196 06/297,218 6/21/83 
4,388,667 06/259,503 6/14/83 4,389,199 06/299,397 6/21/83 
4,388,670 06/264,938 6/14/83 4,389,202 06/261,747 6/21/83 
4,388,672 06/259,751 6/14/83 4,389,207 06/244,398 6/21/83 
4,388,679 06/237 ,208 6/14/83 4,389,214 06/219,164 6/21/83 
4,388,708 06/244,962 6/14/83 4,389,226 06/3 16,646 6/21/83 
4,388,718 06/228,675 6/14/83 4,389,230 06/273,423 6/21/83 
4,388,719 06/225,673 6/14/83 4,389,232 06/346,279 6/21/83 
4,388,723 06/279,397 6/14/83 4,389,236 06/289,582 6/21/83 
4,388,732 06/280,394 6/14/83 4,389,239 06/272,055 6/21/83 
Re. 32,341 06/588,914 1/27/87 4,389,240 06/396,892 6/21/83 
(4,389,598) (06/233,173) (6/21/83) 4,389,241 06/412,546 6/21/83 
4,388,737 06/312,085 6/21/83 4,389,244 06/342,004 6/21/83 
4,388,743 06/273.902 6/21/83 4,389,250 06/239,646 6/21/83 
4,388,753 06/238,471 6/21/83 4,389,280 06/325,316 6/21/83 
4,388,759 06/295,603 6/21/83 4,389,283 06/229,317 6/21/83 
4,388,761 06/328,378 6/21/83 4,389,288 06/305,876 6/21/83 
4,388,763 06/250,722 6/21/83 4,389,290 06/279,908 6/21/83 
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4,389,808 06/268,694 6/28/83 
4,389,297 06/263,329 6/21/83 4,389,809 06/222,755 6/28/83 
4,389,299 06/275,784 6/21/83 4,389,812 06/295,697 6/28/83 
4,389,306 06/305,157 6/21/83 4,389,815 06/318,837 6/28/83 
4,389,313 06/328,907 6/21/83 4,389,817 06/268,714 6/28/83 
4,389,327 06/387,989 6/21/83 4,389,821 06/282,926 6/28/83 
4,389,334 06/221 ,667 6/21/83 4,389,829 06/219,262 6/28/83 
4,389,336 06/303,169 6/21/83 4,389,834 06/245,210 6/28/83 
4,389,343 06/334,420 6/21/83 4,389,843 06/248 ,226 6/28/83 
4,389,348 06/314,902 6/21/83 4,389,860 06/254,392 6/28/83 
4,389,352 06/357,756 6/21/83 4,389,861 06/27 1,586 6/28/83 
4,389,354 06/324,029 6/21/83 4,389,866 06/226,869 6/28/83 
4,389,361 06/282,764 6/21/83 4,389,875 06/220,708 6/28/83 
4,389,362 06/256,521 6/21/83 4,389,879 06/241,035 6/28/83 
4,389,377 06/282,334 6/21/83 4,389,886 06/239,338 6/28/83 
4,389,378 06/334,104 6/21/83 4,389,890 06/257,451 6/28/83 
4,389,391 06/278,322 6/21/83 4,389,891 06/277 ,030 6/28/83 
4,389,395 06/221,881 6/21/83 4,389,896 06/267 ,506 6/28/83 
4,389,400 06/361 ,650 6/21/83 4,389,897 06/252,227 6/28/83 
4,389,404 06/287 ,738 6/21/83 4,389,912 06/237 ,330 6/28/83 
4,389,407 06/279,425 6/21/83 4,389,914 06/275,082 6/28/83 
4,389,413 06/285,723 6/21/83 4,389,915 06/217,911 6/28/83 
4,389,433 06/261,017 6/21/83 4,389,917 06/286,580 6/28/83 
4,389,435 06/296,128 6/21/83 4,389,920 06/236,493 6/28/83 
4,389,445 06/243,474 6/21/83 4,389,922 06/294,545 6/28/83 
4,389,446 06/243,474 6/21/83 4,389,928 06/368,215 6/28/83 
4,389,451 06/345 ,366 6/21/83 4,389,931 06/284,972 6/28/83 
4,389,456 06/3 16,584 6/21/83 4,389,938 06/249,214 6/28/83 
4,389,462 06/281,541 6/21/83 4,389,949 06/3 15,995 6/28/83 
4,389,464 06/289,280 6/21/83 4,389,951 06/238,773 6/28/83 
4,369,472 06/216,852 6/21/83 4,389,952 06/277 ,388 6/28/83 
4,389,476 06/315,287 6/21/83 4,389,961 06/216,408 6/28/83 
4,389,478 06/275,882 6/21/83 4,389,966 06/330,372 6/28/83 
4,389,489 06/274,083 6/21/83 4,389,976 06/257 ,494 6/28/83 
4,389,490 06/268 ,049 6/21/83 4,389,992 06/235,724 6/28/83 
4,389,498 06/411,201 6/21/83 4,389,995 06/216,433 6/28/83 
4,389,525 06/276,116 6/21/83 4,389,996 06/260,844 6/28/83 
4,389,527 06/278 ,968 6/21/83 4,389,999 06/378,544 6/28/83 
4,389,544 06/249,400 6/21/83 4,390,005 06/365 ,594 6/28/83 
4,389,562 06/290,150 6/21/83 4,390,006 06/227 ,592 6/28/83 
4,389,564 06/307 ,469 6/21/83 4,390,010 06/243 ,264 6/28/83 
4,389,565 06/238,747 6/21/83 4,390,013 06/220,274 6/28/83 
4,389,571 06/249,782 6/21/83 4,390,016 06/314,188 6/28/83 
4,389,579 06/238,729 6/21/83 4,390,018 06/379,109 6/28/83 
4,389,585 06/279,552 6/21/83 4,390,025 06/255,178 6/28/83 
4,389,604 06/231,571 6/21/83 4,390,035 06/256,527 6/28/83 
4,389,616 06/217,519 6/21/83 4,390,036 06/251,470 6/28/83 
4,389,617 06/243,309 6/21/83 4,390,052 06/255,010 6/28/83 
4,389,619 06/230,383 6/21/83 4,390,054 06/28 1,409 6/28/83 
4,389,620 06/228,960 6/21/83 4,390,067 06/251,587 6/28/83 
4,389,626 06/323,283 6/21/83 4,390,068 06/250,894 6/28/83 
4,389,632 06/277 ,087 6/21/83 4,390,069 06/280,693 6/28/83 
4,389,640 06/249,537 6/21/83 4,390,080 06/228,679 6/28/83 
4,389,651 06/260,373 6/21/83 4,390,084 06/233,077 6/28/83 
4,389,656 06/252,734 6/21/83 4,390,100 06/230,403 6/28/83 
4,389,666 06/244,722 6/21/83 4,390,105 06/289,059 6/28/83 
4,389,668 06/276,998 6/21/83 4,390,112 06/3 14,167 6/28/83 
4,389,679 06/218,769 6/21/83 4,390,117 06/278,346 6/28/83 
4,389,680 06/217,131 6/21/83 4,390,121 06/309,357 6/28/83 
4,389,699 06/301 ,302 6/21/83 4,390,122 06/281,886 6/28/83 
4,389,700 06/253,333 6/21/83 4,390,127 06/245 ,266 6/28/83 
4,389,702 06/412,103 6/21/83 4,390,133 06/272,676 6/28/83 
4,389,718 06/244,305 6/21/83 4,390,143 06/252,072 6/28/83 
4,389,733 06/234,929 6/28/83 4,390,162 06/265 ,438 6/28/83 
4,389,737 06/302,590 6/28/83 4,390,173 06/287 ,413 6/28/83 
4,389,740 06/261,601 6/28/83 4,390,182 06/271,131 6/28/83 
4,389,742 06/222,207 6/28/83 4,390,184 06/302,529 6/28/83 
4,389,748 06/267 ,017 6/28/83 4,390,188 06/258 ,396 6/28/83 
4,389,750 06/272,540 6/28/83 4,390,189 06/248 ,922 6/28/83 
4,389,757 06/265,137 6/28/83 4,390,208 06/257,650 6/28/83 
4,389,762 06/259,580 6/28/83 4,390,219 06/244,159 6/28/83 
4,389,763 06/219,514 6/28/83 4,390,233 06/256,142 6/28/83 
4,389,764 06/248,293 6/28/83 4,390,239 06/262,992 6/28/83 
4,389,765 06/260,030 6/28/83 4,390,256 06/243,795 6/28/83 
4,389,771 06/222,242 6/28/83 4,390,257 06/237,084 6/28/83 
4,389,775 06/286,052 6/28/83 4,390,272 06/288,049 6/28/83 
4,389,781 06/291 ,526 6/28/83 4,390,275 06/216,182 6/28/83 
4,389,793 06/238,407 6/28/83 4,390,289 06/292,756 6/28/83 
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Patent Number Serial Number Issue Date 4,390,749 06/253,091 6/28/83 

4,390,756 06/222,957 6/28/83 
4,390,297 06/219,197 6/28/83 4,390,757 06/311,415 6/28/83 
4,390,298 06/3 13,367 6/28/83 4,390,762 06/240,157 6/28/83 
4,390,301 06/306,541 6/28/83 4,390,773 06/231,606 6/28/83 
4,390,303 06/290,019 6/28/83 4,390,775 06/234,362 6/28/83 
4,390,308 06/300,826 6/28/83 4,390,777 06/245,487 6/28/83 
4,390,319 06/263,997 6/28/83 4,390,778 06/309,488 6/28/83 
4,390,326 06/220,816 6/28/83 4,390,786 06/257,031 6/28/83 
4,390,335 06/351,482 6/28/83 4,390,792 06/28 1,238 6/28/83 
4,390,352 06/245,354 6/28/83 4,390,807 06/337,718 6/28/83 
4,390,354 06/291 ,858 6/28/83 4,390,811 06/244,433 6/28/83 
4,390,358 06/362,124 6/28/83 4,390,812 06/277,241 6/28/83 
4,390,363 06/272,523 6/28/83 4,390,821 06/289, 169 6/28/83 
4,390,365 06/216,058 6/28/83 4,390,824 06/273,173 6/28/83 
4,390,367 06/275,337 6/28/83 4,390,830 06/311,870 6/28/83 
4,390,370 06/342,308 6/28/83 4,390,838 06/230,558 6/28/83 
4,390,371 06/289,986 6/28/83 4,390,846 06/226,995 6/28/83 
4,390,374 06/266,648 6/28/83 4,390,849 06/258,490 6/28/83 
4,390,376 06/338,219 6/28/83 4,390,850 06/244,445 6/28/83 
4,390,378 06/279,829 6/28/83 4,390,852 06/253,471 6/28/83 
4,390,379 06/277,412 6/28/83 4,390,853 06/292,202 6/28/83 
4,390,396 06/256,599 6/28/83 4,390,862 06/254,825 6/28/83 
4,390,406 06/401,257 6/28/83 4,390,869 06/225,097 6/28/83 
4,390,409 06/271,054 6/28/83 4,390,911 06/259,269 6/28/83 
4,390,410 06/375,077 6/28/83 4,390,921 06/3 10,473 6/28/83 
4,390,430 06/237 ,866 6/28/83 4,390,923 06/290,423 6/28/83 
4,390,431 06/261,818 6/28/83 4,390,935 06/253,332 6/28/83 
4,390,436 06/346,711 6/28/83 4,390,937 06/274,624 6/28/83 
4,390,438 06/312,066 6/28/83 4,390,947 06/217,070 6/28/83 
4,390,441 06/251,035 6/28/83 4,390,981 06/220,375 6/28/83 
4,390,446 06/262,890 6/28/83 4,390,992 06/284,151 6/28/83 
4,390,447 06/285,031 6/28/83 Re.32,228 06/750, 139 8/19/86 
4,390,448 06/3 13,685 6/28/83 (4,391,898) (06/277,866) (7/05/83) 
4,390,451 06/274,250 6/28/83 4,390,997 06/225,656 7/05/83 
4,390,455 06/330,772 6/28/83 4,391,000 06/356,397 7/05/83 
4,390,466 06/258,887 6/28/83 4,391,007 06/222,415 7/05/83 
4,390,476 06/3 18,647 6/28/83 4,391,010 06/293,864 7/05/83 
4,390,480 06/269,616 6/28/83 4,391,016 06/302,135 7/05/83 
4,390,487 06/343,016 6/28/83 4,391,017 06/335,178 7/05/83 
4,390,501 06/237,942 6/28/83 4,391,020 06/270,213 7/05/83 
4,390,507 06/257,116 6/28/83 4,391,023 06/226,474 7/05/83 
4,390,508 06/333,294 6/28/83 4,391,024 06/247,148 7/05/83 
4,390,509 06/254,647 6/28/83 4,391,026 06/245,689 7/05/83 
4,390,511 06/286,887 6/28/83 4,391,027 06/270,602 7/05/83 
4,390,535 06/240,666 6/28/83 4,391,032 06/282,706 7/05/83 
4,390,547 06/259,507 6/28/83 4,391,048 06/217,037 7/05/83 
4,390,548 06/257,102 6/28/83 4,391,049 06/229,949 7/05/83 
4,390,556 06/296,950 6/28/83 4,391,052 06/333,727 7/05/83 
4,390,557 06/297,485 6/28/83 4,391,053 06/268,773 7/05/83 
4,390,559 06/223,942 6/28/83 4,391,056 06/219,433 7/05/83 
4,390,565 06/411,753 6/28/83 4,391,057 06/219,432 7/05/83 
4,390,567 06/242,807 6/28/83 4,391,060 06/294,894 7/05/83 
4,390,568 06/244,708 6/28/83 4,391,073 06/215,692 7/05/83 
4,390,575 06/326,740 6/28/83 4,391,076 06/253,495 7/05/83 
4,390,578 06/239,193 6/28/83 4,391,085 06/319,698 7/05/83 
4,390,580 06/296,498 6/28/83 4,391,095 06/279,913 7/05/83 
4,390,588 06/255,023 6/28/83 4,391,110 06/288,189 7/05/83 
4,390,591 06/3 16,583 6/28/83 4,391,111 06/273,137 7/05/83 
4,390,592 06/323,333 6/28/83 4,391,117 06/300,325 7/05/83 
4,390,610 06/3 16,368 6/28/83 4,391,118 06/261 ,071 7/05/83 
4,390,614 06/244,523 6/28/83 4,391,134 06/241 ,832 7/05/83 
4,390,622 06/303,725 6/28/83 4,391,136 06/274,857 7/05/83 
4,390,633 06/286,593 6/28/83 4,391,139 06/351,827 7/05/83 
4,390,639 06/332,773 6/28/83 4,391,143 06/268,424 7/05/83 
4,390,641 06/336,681 6/28/83 4,391,145 06/248,620 7/05/83 
4,390,642 06/281,290 6/28/83 4,391,153 06/337,044 7/05/83 
4,390,644 06/264,503 6/28/83 4,391,173 06/324,449 7/06/83 
4,390,654 06/372,762 6/28/83 4,391,177 06/390,293 7/05/83 
4,390,656 06/223,605 6/28/83 4,391,188 06/231,021 7/05/83 
4,390,663 06/351,840 6/28/83 4,391,217 06/323,426 7/05/83 
4,390,672 06/3 18,473 6/28/83 4,391,219 06/283,643 7/05/83 
4,390,690 06/273,027 6/28/83 4,391,225 06/350,052 7/05/83 
4,390,697 06/317,858 6/28/83 4,391,229 06/220,739 7/05/83 
4,390,703 06/276,117 6/28/83 4,391,238 06/247,745 7/05/83 
4,390,706 06/235,985 6/28/83 4,391,258 06/238,654 7/05/83 
4,390,718 06/279,492 6/28/83 4,391,262 06/313,358 7/05/83 
4,390,719 06/280,356 6/28/83 4,391,263 06/245,355 7/05/83 
4,390,732 06/347 ,482 6/28/83 4,391,265 06/228,181 7/05/83 
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Patent Number Serial Number Issue Date 4,391,759 06/247 ,368 7/05/83 

4,391,760 06/221,642 7/05/83 
4,391,266 06/224,431 7/05/83 4,391,768 06/246,888 7/05/83 
4,391,273 06/288,264 7/05/83 4,391,775 06/328,015 7/05/83 
4,391,279 06/329,646 7/05/83 4,391,782 06/221,556 7/05/83 
4,391,289 06/264,578 7/05/83 4,391,783 06/356,023 7/05/83 
4,391,298 06/221,738 7/05/83 4,391,784 06/293,850 7/05/83 
4,391,304 06/254,881 7/05/83 4,391,790 06/306,061 7/05/83 
4,391,310 06/304,358 7/05/83 4,391,791 06/347 ,229 7/05/83 
4,391,312 06/268,783 7/05/83 4,391,803 06/375,749 7/05/83 
4,391,316 06/302,770 7/05/83 4,391,804 06/358,533 7/05/83 
4,391,319 06/278,719 7/05/83 4,391,811 06/307,777 7/05/83 
4,391,323 06/223,097 7/05/83 4,391,812 06/361 ,233 7/05/83 
4,391,340 06/231 ,399 7/05/83 4,391,813 06/257,039 7/05/83 
4,391,354 06/250,025 7/05/83 4,391,816 06/321 ,304 7/05/83 
4,391,356 06/361,809 7/05/83 4,391,819 06/283,104 7/05/83 
4,391,361 06/270,629 7/05/83 4,391,823 06/285,241 7/05/83 
4,391,364 06/235,396 7/05/83 4,391,838 06/320,860 7/05/83 
4,391,367 06/258,876 7/05/83 4,391,839 06/247 ,645 7/05/83 
4,391,369 06/298,063 7/05/83 4,391,865 06/308,626 7/05/83 
4,391,387 06/278,741 7/05/83 4,391,873 06/340,623 7/05/83 
4,391,389 06/245,392 7/05/83 4,391,883 06/306,575 7/05/83 
4,391,390 06/226,894 7/05/83 4,391,887 06/292,362 7/05/83 
4,391,396 06/228,132 7/05/83 4,391,899 06/296,197 7/05/83 
4,391,397 06/277,153 7/05/83 4,391,913 06/388,214 7/05/83 
4,391,399 06/305,492 7/05/83 4,391,925 06/391,812 7/05/83 
4,391,403 06/253,822 7/05/83 4,391,926 06/254,686 7/05/83 
4,391,404 06/292,622 7/05/83 4,391,929 06/408,670 7/05/83 
4,391,423 06/248,745 7/05/83 4,391,931 06/291,852 7/05/83 
4,391,425 06/267,791 7/05/83 4,391,939 06/255,029 7/05/83 
4,391,426 06/337,260 7/05/83 4,391,942 06/366,084 7/05/83 
4,391,430 06/264,146 7/05/83 4,391,945 06/251,789 7/05/83 
4,391,435 06/236,295 7/05/83 4,391,958 06/322,204 7/05/83 
4,391,440 06/232,955 7/05/83 4,391,967 06/427,017 7/05/83 
4,391,441 06/314,173 7/05/83 4,391,971 06/334,769 7/05/83 
4,391,442 06/345,024 7/05/83 4,391,974 06/220,286 7/05/83 
4,391,450 06/412,709 7/05/83 4,391,975 06/356,236 7/05/83 
4,391,467 06/253,125 7/05/83 4,391,990 06/319,354 7/05/83 
4,391,469 06/313,010 7/05/83 4,391,996 06/321 ,644 7/05/83 
4,391,470 06/241 ,483 7/05/83 4,392,006 06/293,280 7/05/83 
4,391,499 06/356,235 7/05/83 4,392,027 06/277 ,650 7/05/83 
4,391,507 06/240,658 7/05/83 4,392,028 06/232,164 7/05/83 
4,391,514 06/234,224 7/05/83 4,392,035 06/270,056 7/05/83 
4,391,518 06/224,232 7/05/83 4,392,042 06/237,677 7/05/83 
4,391,531 06/218,136 7/05/83 4,392,044 06/251,767 7/05/83 
4,391,533 06/349,167 7/05/83 4,392,046 06/247,867 7/05/83 
4,391,536 06/298,307 7/05/83 4,392,047 06/231 ,464 7/05/83 
4,391,540 06/249,483 7/05/83 4,392,048 06/314,513 7/05/83 
4,391,552 06/295,893 7/05/83 4,392,049 06/286,382 7/05/83 
4,391,562 06/261 ,734 7/05/83 4,392,050 06/255,660 7/05/83 
4,391,591 06/321,980 7/05/83 4,392,052 06/250,898 7/05/83 
4,391,597 06/400,528 7/05/83 4,392,061 06/353,104 7/05/83 
4,391,607 06/276,863 7/05/83 4,392,064 06/228,087 7/05/83 
4,391,609 06/315,587 7/05/83 4,392,065 06/275,004 7/05/83 
4,391,620 06/235,137 7/05/83 4,392,084 06/243,292 7/05/83 
4,391,621 06/246,551 7/05/83 4,392,089 06/285,205 7/05/83 
4,391,624 06/269,228 7/05/83 4,392,098 06/311,842 7/05/83 
4,391,628 06/346,359 7/05/83 4,392,115 06/253,268 7/05/83 
4,391,636 06/331,163 7/05/83 4,392,122 06/277,399 7/05/83 
4,391,651 06/311,709 7/05/83 4,392,129 06/248,230 7/05/83 
4,391,668 06/256,665 7/05/83 4,392,134 06/263,186 7/05/83 
4,391,674 06/270,529 7/05/83 4,392,136 06/288,927 7/05/83 
4,391,682 06/228,796 7/05/83 4,392,138 06/222,421 7/05/83 
4,391,684 06/279,782 7/05/83 4,392,143 06/288,632 7/05/83 
4,391,685 06/238,430 7/05/83 4,392,147 06/279,160 7/05/83 
4,391,686 06/302,884 7/05/83 4,392,165 06/248,808 7/05/83 
4,391,688 06/269,743 7/05/83 4,392,169 06/265,867 7/05/83 
4,391,706 06/341,074 7/05/83 4,392,171 06/299,763 7/05/83 
4,391,715 06/292,404 7/05/83 4,392,190 06/222,951 7/05/83 
4,391,717 06/375,534 7/05/83 4,392,192 06/373,129 7/05/83 
4,391,718 06/292,867 7/05/83 4,392,194 06/237,817 7/05/83 
4,391,733 06/297 ,274 7/05/83 4,392,219 06/252,593 7/05/83 
4,391,734 06/297 ,275 7/05/83 4,392,225 06/234,725 7/05/83 
4,391,743 06/325,648 7/05/83 4,392,232 06/306,490 7/05/83 
4,391,745 06/283,816 7/05/83 4,392,236 06/243,820 7/05/83 
4,391,747 06/348,473 7/05/83 4,392,239 06/391,709 7/05/83 
4,391,748 06/258,847 7/05/83 4,392,244 06/217,375 7/05/83 
4,391,753 06/225,189 7/05/83 4,392,249 06/247 ,268 7/05/83 
4,391,757 06/325,512 7/05/83 Re. 33,150 06/381,027 1/23/90 
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Patent Number Serial Number Issue Date 4,393,933 06/251 ,666 7/19/83 

4,393,950 06/277,986 7/19/83 
(4,681,162) (06/830,824) (7/21/87) 4,393,953 06/271,772 7/19/83 
4,393,519 06/243,793 7/19/83 4,393,955 06/365,807 7/19/83 
4,393,521 06/250,918 7/19/83 4,393,975 06/364,524 7/19/83 
4,393,522 06/327,275 7/19/83 4,393,980 06/268,030 7/19/83 
4,393,532 06/254,427 7/19/83 4,393,983 06/286,644 7/19/83 
4,393,536 06/342,515 7/19/83 4,393,986 06/385,258 7/19/83 
4,393,537 06/282,812 7/19/83 4,393,988 06/283,444 7/19/83 
4,393,546 06/303,401 7/19/83 4,393,989 06/288,350 7/19/83 
4,393,550 06/255,369 7/19/83 4,393,994 06/25 1,466 7/19/83 
4,393,556 06/253,325 7/19/83 4,393,995 06/369,004 7/19/83 
4,393,558 06/273,334 7/19/83 4,394,001 06/244,841 7/19/83 
4,393,563 06/266,931 7/19/83 4,394,011 06/294,810 7/19/83 
4,393,565 06/272,888 7/19/83 4,394,013 06/385,118 7/19/83 
4,393,568 06/268,755 7/19/83 4,394,021 06/235,858 7/19/83 
4,393,589 06/270,793 7/19/83 4,394,022 06/306,998 7/19/83 
4,393,607 06/314,516 7/19/83 4,394,028 06/243,445 7/19/83 
4,393,611 06/271,613 7/19/83 4,394,030 06/228,180 7/19/83 
4,393,612 06/389,854 7/19/83 4,394,046 06/277,628 7/19/83 
4,393,617 06/270,603 7/19/83 4,394,050 06/242,469 7/19/83 
4,393,620 06/288,948 7/19/83 4,394,053 06/324,529 7/19/83 
4,393,621 06/315,712 7/19/83 4,394,058 06/279,139 7/19/83 
4,393,622 06/324,864 7/19/83 4,394,065 06/420,899 7/19/83 
4,393,641 06/265,272 7/19/83 4,394,079 06/276,510 7/19/83 
4,393,657 06/258,732 7/19/83 4,394,089 06/304,765 7/19/83 
4,393,662 06/306,207 7/19/83 4,394,100 06/307,709 7/19/83 
4,393,667 06/271,875 7/19/83 4,394,101 06/225,883 7/19/83 
4,393,677 06/215,753 7/19/83 4,394,102 06/327 ,386 7/19/83 
4,393,680 06/288,413 7/19/83 4,394,112 06/295 ,523 7/19/83 
4,393,690 06/262,826 7/19/83 4,394,116 06/327 ,902 7/19/83 
4,393,700 06/310,072 7/19/83 4,394,120 06/272,347 7/19/83 
4,393,712 06/300,003 7/19/83 4,394,142 06/317,638 7/19/83 
4,393,718 06/274,573 7/19/83 4,394,146 06/306,694 7/19/83 
4,393,721 06/293 ,344 7/19/83 4,394,150 06/229,642 7/19/83 
4,393,724 06/273,146 7/19/83 4,394,151 06/288,203 7/19/83 
4,393,728 06/351,589 7/19/83 4,394,157 06/340,676 7/19/83 
4,393,738 06/305,143 7/19/83 4,394,158 06/340,678 7/19/83 
4,393,741 06/269,652 7/19/83 4,394,161 06/393,228 7/19/83 
4,393,759 06/335,763 7/19/83 4,394,163 06/275,325 7/19/83 
4,393,763 06/261,969 7/19/83 4,394,164 06/305,508 7/19/83 
4,393,764 06/294,651 7/19/83 4,394,166 06/382,880 7/19/83 
4,393,766 06/286,670 7/19/83 4,394,167 06/241 ,053 7/19/83 
4,393,768 06/352,931 7/19/83 4,394,185 06/363,682 7/19/83 
4,393,769 06/221 ,864 7/19/83 4,394,189 06/387,793 7/19/83 
4,393,773 06/360,067 7/19/83 4,394,190 06/225,686 7/19/83 
4,393,775 06/289,365 7/19/83 4,394,191 06/217,224 7/19/83 
4,393,788 06/230, 152 7/19/83 4,394,193 06/254,613 7/19/83 
4,393,792 06/268,271 7/19/83 4,394,205 06/358,162 7/19/83 
4,393,811 06/259,715 7/19/83 4,394,217 06/248,452 7/19/83 
4,393,816 06/347,470 7/19/83 4,394,226 06/287,594 7/19/83 
4,393,818 06/266,347 7/19/83 4,394,228 06/334,058 7/19/83 
4,393,819 06/371,761 7/19/83 4,394,229 06/373,951 7/19/83 
4,393,824 06/312,758 7/19/83 4,394,239 06/295,277 7/19/83 
4,393,826 06/310,992 7/19/83 4,394,241 06/277,191 7/19/83 
4,393,827 06/323,485 7/19/83 4,394,247 06/290,260 7/19/83 
4,393,828 06/258,597 7/19/83 4,394,250 06/341 ,338 7/19/83 
4,393,831 06/310,235 7/19/83 4,394,252 06/335,447 7/19/83 
4,393,833 06/291,531 7/19/83 4,394,254 06/371,840 7/19/83 
4,393,838 06/314,247 7/19/83 4,394,258 06/276,809 7/19/83 
4,393,847 06/361 ,680 7/19/83 4,394,261 06/355,007 7/19/83 
4,393,848 06/314,225 7/19/83 4,394,266 06/321,435 7/19/83 
4,393,850 06/279,516 7/19/83 4,394,267 06/397 ,407 7/19/83 
4,393,853 06/290,798 7/19/83 4,394,278 06/267,105 7/19/83 
4,393,865 06/272,756 7/19/83 4,394,289 06/279,336 7/19/83 
4,393,869 06/276,151 7/19/83 4,394,290 06/335,503 7/19/83 
4,393;870 06/241 ,378 7/19/83 4,394,294 06/223,074 7/19/83 
4,393,873 06/278,329 7/19/83 4,394,304 06/344, 143 7/19/83 
4,393,886 06/286,811 7/19/83 4,394,311 06/324,208 7/19/83 
4,393,887 06/273,967 7/19/83 4,394,313 06/264,996 7/19/83 
4,393,893 06/215,728 7/19/83 4,394,317 06/230,462 7/19/83 
4,393,894 06/324,330 7/19/83 4,394,325 06/325,473 7/19/83 
4,393,906 06/246,565 7/19/83 4,394,327 06/263,650 7/19/83 
4,393,907 06/226,867 7/19/83 4,394,331 06/238,632 7/19/83 
4,393,910 06/308,855 7/19/83 4,394,344 06/258,818 7/19/83 
4,393,916 06/250,289 7/19/83 4,394,365 06/331,772 7/19/83 
4,393,917 06/248,733 7/19/83 4,394,370 06/304,367 7/19/83 
4,393,924 06/274,194 7/19/83 4,394,374 06/273,581 7/19/83 
4,393,927 06/245,361 7/19/83 4,394,385 06/344, 148 7/19/83 
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Patent Number Serial Number Issue Date 4,394,843 06/222,323 7/26/83 

4,394,845 06/346,282 7/26/83 
4,394,387 06/279,918 7/19/83 4,394,846 06/300,565 7/26/83 
4,394,398 06/33 1,092 7/19/83 4,394,851 06/253,279 7/26/83 
4,394,399 06/277,173 7/19/83 4,394,852 06/264,787 7/26/83 
4,394,402 06/265,186 7/19/83 4,394,853 06/275,739 7/26/83 
4,394,411 06/355,698 7/19/83 4,394,857 06/268,005 7/26/83 
4,394,413 06/232,678 7/19/83 4,394,858 06/221,589 7/26/83 
4,394,423 06/307 ,000 7/19/83 4,394,859 06/315,397 7/26/83 
4,394,427 06/247,783 7/19/83 4,394,861 06/262,232 7/26/83 
4,394,430 06/254,023 7/19/83 4,394,865 06/223,269 7/26/83 
4,394,443 06/217,643 7/19/83 4,394,869 06/331,362 7/26/83 
4,394,450 06/353,484 7/19/83 4,394,872 06/222,535 7/26/83 
4,394,470 06/359,846 7/19/83 4,394,875 06/247,029 7/26/83 
4,394,475 06/334,202 7/19/83 4,394,879 06/271,678 7/26/83 
4,394,492 06/390,466 7/19/83 4,394,898 06/256,915 7/26/83 
4,394,499 06/290,089 7/19/83 4,394,900 06/224,356 7/26/83 
4,394,505 06/369, 110 7/19/83 4,394,902 06/267,295 7/26/83 
4,394,510 06/230,555 7/19/83 4,394,916 06/362,584 7/26/83 
4,394,514 06/278,016 7/19/83 4,394,920 06/3 14,282 7/26/83 
4,394,517 06/380,487 7/19/83 4,394,922 06/288,020 7/26/83 
4,394,519 06/342,296 7/19/83 4,394,939 06/226,149 7/26/83 
4,394,539 06/247,013 7/19/83 4,394,943 06/340,032 7/26/83 
4,394,540 06/264,723 7/19/83 4,394,947 06/244,262 7/26/83 
4,394,541 06/222,063 7/19/83 4,394,955 06/236,337 7/26/83 
4,394,543 06/270,507 7/19/83 4,394,958 06/333,753 7/26/83 
4,394,549 06/307,122 7/19/83 4,394,963 06/299,129 7/26/83 
4,394,551 06/257,491 7/19/83 4,394,967 06/293,641 7/26/83 
4,394,556 06/352,822 7/19/83 4,394,970 06/232,338 7/26/83 
4,394,578 06/257,026 7/19/83 4,394,972 06/367 ,803 7/26/83 
4,394,580 06/287,165 7/19/83 4,394,983 06/239,219 7/26/83 
4,394,582 06/3 19,666 7/19/83 4,395,003 06/272,845 7/26/83 
4,394,585 06/263,020 7/19/83 4,395,006 06/237,820 7/26/83 
4,394,599 06/241 ,269 7/19/83 4,395,010 06/253,368 7/26/83 
4,394,610 06/291,131 7/19/83 4,395,012 06/323,341 7/26/83 
4,394,618 06/236,110 7/19/83 4,395,015 06/332,848 7/26/83 
4,394,622 06/269,457 7/19/83 4,395,017 06/332,959 7/26/86 
4,394,623 06/229,023 7/19/83 4,395,019 06/257,049 7/26/83 
4,394,629 06/249,609 7/19/83 4,395,031 06/300,304 7/26/83 
4,394,631 06/268 ,361 7/19/83 4,395,037 06/265,494 7/26/83 
4,394,635 06/254,902 7/19/83 4,395,057 06/258,609 7/26/83 
4,394,636 06/259,704 7/19/83 4,395,061 06/273,821 7/26/83 
4,394,652 06/270,007 7/19/83 4,395,066 06/267,660 7/26/83 
4,394,656 06/305,293 7/19/83 4,395,068 06/237 ,025 7/26/83 
4,394,663 06/305 ,427 7/19/83 4,395,069 06/290,506 7/26/83 
4,394,676 06/217,358 7/19/83 4,395,078 06/301,871 7/26/83 
4,394,688 06/296,068 7/19/83 4,395,080 06/229,387 7/26/83 
4,394,689 06/282,357 7/19/83 4,395,083 06/279,147 7/26/83 
4,394,692 06/325,582 7/19/83 4,395,086 06/255,600 7/26/83 
4,394,700 06/249,899 7/19/83 4,395,087 06/240,482 7/26/83 
4,394,708 06/261 ,067 7/19/83 4,395,093 06/265,874 7/26/83 
4,394,709 06/336,531 7/19/83 4,395,096 06/311,001 7/26/83 
4,394,710 06/336,532 7/19/83 4,395,113 06/316,285 7/26/83 
4,394,716 06/224,676 7/19/83 4,395,114 06/333,623 7/26/83 
4,394,717 06/342,616 7/19/83 4,395,121 06/236,347 7/26/83 
4,394,718 06/360,762 7/19/83 4,395,124 06/239,524 7/26/83 
4,394,723 06/275,075 7/19/83 4,395,135 06/375,412 7/26/83 
4,394,726 06/258,623 7/19/83 4,395,137 06/332,601 7/26/83 
4,394,744 06/234,063 7/19/83 4,395,140 06/307,780 7/26/83 
4,394,757 06/249,395 7/19/83 4,395,148 06/253,874 7/26/83 
4,394,770 06/278,739 7/19/83 4,395,154 06/307,530 7/26/83 
4,394,776 06/251,565 7/19/83 4,395,157 06/281,575 7/26/83 
4,394,780 06/239,254 7/19/83 4,395,158 06/227,219 7/26/83 
4,394,781 06/359,600 7/26/83 4,395,161 06/323,151 7/26/83 
4,394,782 06/237,205 7/26/83 4,395,162 06/277 343 7/26/83 
4,394,795 06/263,377 7/26/83 4,395,164 06/267,800 7/26/83 
4,394,796 06/278,043 7/26/83 4,395,166 06/247,511 7/26/83 
4,394,798 06/265,126 7/26/83 4,395,172 06/215,613 7/26/83 
4,394,799 06/298,205 7/26/83 4,395,185 06/359,516 7/26/83 
4,394,801 06/262,998 7/26/83 4,395,190 06/240,121 7/26/83 
4,394,809 06/269, 136 7/26/83 4,395,201 06/230,750 7/26/83 
4,394,811 06/275,785 7/26/83 4,395,206 06/258,429 7/26/83 
4,394,812 06/246,587 7/26/83 4,395,220 06/271,599 7/26/83 
4,394,814 06/249,908 7/26/83 4,395,225 06/241 ,369 7/26/83 
4,394,817 06/300,573 7/26/83 4,395,227 06/245,966 7/26/83 
4,394,819 06/408,575 7/26/83 4,395,233 06/276,182 7/26/83 
4,394,823 06/311,052 7/26/83 4,395,235 06/344,916 7/26/83 
4,394,832 06/231,838 7/26/83 4,395,242 06/294, 132 7/26/83 
4,394,838 06/257,978 7/26/83 4,395,244 06/253,993 7/26/83 
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Patent Number Serial Number Issue Date 4,395,717 06/239,278 7/26/83 

4,395,727 06/244,723 7/26/83 
4,395,249 06/218,854 7/26/83 4,395,744 06/288,292 7/26/83 
4,395,257 06/267,715 7/26/83 4,395,747 06/258,709 7/26/83 
4,395,259 06/301,780 7/26/83 4,395,749 06/261,078 7/26/83 
4,395,265 06/331,044 7/26/83 4,395,760 06/223,184 7/26/83 
4,395,280 06/237,768 7/26/83 4,395,762 06/234,994 7/26/83 
4,395,285 06/304,652 7/26/83 4,395,780 06/275,047 7/26/83 
4,395,290 06/339,089 7/26/83 4,395,781 06/252,380 8/02/83 
4,395,291 06/359,781 7/26/83 4,395,783 06/283,865 8/02/83 
4,395,298 06/372,585 7/26/83 4,395,790 06/312,255 8/02/83 
4,395,299 06/295,167 7/26/83 4,395,793 06/349,930 8/02/83 
4,395,305 06/410,271 7/26/83 4,395,796 06/285,505 8/02/83 
4,395,306 06/337 ,923 7/26/83 4,395,801 06/266,892 8/02/83 
4,395,314 06/374,205 7/26/83 4,395,803 06/25 1,062 8/02/83 
4,395,318 06/339,527 7/26/83 4,395,808 06/286,043 8/02/83 
4,395,320 06/231,610 7/26/83 4,395,809 06/226,194 8/02/83 
4,395,321 06/284,517 7/26/83 4,395,811 06/3 10,303 8/02/83 
4,395,322 06/322,482 7/26/83 4,395,819 06/376,636 8/02/83 
4,395,325 06/298,404 7/26/83 4,395,824 06/347,571 8/02/83 
4,395,326 06/342,210 7/26/83 4,395,830 06/300, 180 8/02/83 
4,395,327 06/408 ,953 7/26/83 4,395,835 06/244,160 8/02/83 
4,395,332 06/258,443 7/26/83 4,395,841 06/235,680 8/02/83 
4,395,333 06/368,107 7/26/83 4,395,852 06/253,776 8/02/83 
4,395,336 06/414,316 7/26/83 4,395,856 06/307,416 8/02/83 
4,395,337 06/277,648 7/26/83 4,395,858 06/280,332 8/02/83 
4,395.345 06/309,757 7/26/83 4,395,863 06/328,042 8/02/83 
4,395,349 06/264,549 7/26/83 4,395,866 06/322,480 8/02/83 
4,395,365 06/294,149 7/26/83 4,395,875 06/286,318 8/02/83 
4,395,366 06/380,423 7/26/83 4,395,879 06/303 ,602 8/02/83 
4,395,387 06/310,559 7/26/83 4,395,882 06/236,096 8/02/83 
4,395,392 06/278,014 7/26/83 4,395,892 06/224,036 8/02/83 
4,395,400 06/268,677 7/26/83 4,395,893 06/289,271 8/02/83 
4,395,401 06/300,546 7/26/83 4,395,894 06/291,235 8/02/83 
4,395,404 06/378,463 7/26/83 4,395,900 06/318,015 8/02/83 
4,395,422 06/251,076 7/26/83 4,395,911 06/244,869 8/02/83 
4,395,427 06/262,999 7/26/83 4,395,921 06/277,902 8/02/83 
4,395,429 06/246,158 7/26/83 4,395,922 06/231,304 8/02/83 
4,395,434 06/301,536 7/26/83 4,395,924 06/320,988 8/02/83 
4,395,444 06/305,566 7/26/83 4,395,929 06/354,578 8/02/83 
4,395,460 06/304,446 7/26/83 4,395,930 06/342,846 8/02/83 
4,395,477 06/341,412 7/26/83 4,395,941 06/289,973 8/02/83 
4,395,481 06/305,798 7/26/83 4,395,959 06/311,587 8/02/83 
4,395,483 06/352,928 7/26/83 4,395,963 06/250,814 8/02/83 
4,395,486 06/294,227 7/26/83 4,395,964 06/271,421 8/02/83 
4,395,496 06/321,506 7/26/83 4,395,965 06/219,463 8/20/83 
4,395,498 06/303,554 7/26/83 4,395,968 06/357,406 8/02/83 
4,395,503 06/233,271 7/26/83 4,395,971 06/271,218 8/02/83 
4,395,504 06/415,143 7/26/83 4,395,974 06/270,985 8/02/83 
4,395,511 06/241,155 7/26/83 4,395,983 06/257,553 8/02/83 
4,365,527 06/216,599 7/26/83 4,395,985 06/300, 132 8/02/83 
4,395,532 06/361 ,366 7/26/83 4,395,989 06/316,898 8/02/83 
4,395,538 06/416,479 7/26/83 4,395,998 06/271 ,854 8/02/83 
4,395,546 06/298,214 7/26/83 4,396,004 06/246,282 8/02/83 
4,395,549 06/308,038 7/26/83 4,396,005 06/28 1,023 8/02/83 
4,395,557 06/288,267 7/26/83 4,396,020 06/216,895 8/02/83 
4,395,565 06/339,465 7/26/83 4,396,028 06/435,910 8/02/83 
4,395,570 06/321,658 7/26/83 4,396,036 06/218,133 8/02/83 
4,395,571 06/384,445 7/26/83 4,396,037 06/263,165 8/02/83 
4,395,584 06/274,441 7/26/83 4,396,039 06/325,001 8/02/83 
4,395,587 06/3 15,036 7/26/83 4,396,041 06/227 ,666 8/02/83 
4,395,588 06/241,992 7/26/83 4,396,043 06/308,579 8/02/83 
4,395,594 06/295,858 7/26/83 4,396,046 06/294,381 8/20/83 
4,395,596 06/313,541 7/26/83 4,396,048 06/244,791 8/02/83 
4,395,613 06/260,087 7/26/83 4,396,049 06/231,871 8/02/83 
4,395,628 06/233,885 7/26/83 4,396,052 06/256,580 8/02/83 
4,395,639 06/375,658 7/26/83 4,396,053 06/255,131 8/03/83 
4,395,648 06/237,290 7/26/83 4,396,057 06/280,370 8/02/83 
4,395,650 06/252,610 7/26/83 4,396,063 06/321,838 8/02/83 
4,395,656 06/220,212 7/26/83 4,396,064 06/263,624 8/02/83 
4,395,667 06/283,019 7/26/83 4,396,072 06/242,262 8/02/83 
4,395,674 06/333,962 7/26/83 4,396,073 06/303,585 8/02/83 
4,395,675 06/313,957 7/26/83 4,396,084 06/252,172 8/02/83 
4,395,677 06/234,273 7/26/83 4,396,085 06/295,292 8/02/83 
4,395,680 06/220,819 7/26/83 4,396,086 06/253,666 8/02/83 
4,395,683 06/272,107 7/26/83 4,396,088 06/232,095 8/02/83 
4,395,694 06/391,128 7/26/83 4,396,092 06/253,715 8/02/83 
4,395,711 06/280,067 7/26/83 4,396,096 06/223,770 8/02/83 
4,395,715 06/296,662 7/26/83 4,396,099 06/241,871 8/02/83 
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Patent Number Serial Number Issue Date 4,396,453 06/373,894 8/02/83 

4,396,454 06/278,993 8/02/83 
4,396,100 06/216,481 8/02/83 4,396,461 06/289,672 8/02/83 
4,396,104 06/232,613 8/02/83 4,396,469 06/302,986 8/02/83 
4,396,107 06/232,560 8/02/83 4,396,475 06/315,477 8/02/83 
4,396,108 06/331,158 8/02/83 4,396,484 06/339,591 8/02/83 
4,396,110 06/240,234 8/02/83 4,396,485 06/259,944 8/02/83 
4,396,112 06/229,158 8/02/83 4,396,489 06/366,735 8/02/83 
4,396,113 06/307 ,204 8/02/83 4,396,495 06/342,523 8/02/83 
4,396,115 06/409,092 8/02/83 4,396,499 06/326,462 8/02/83 
4,396,118 06/455,177 8/02/83 4,396,501 06/291,795 8/02/83 
4,396,122 06/260,702 8/02/83 4,396,507 06/287,058 8/02/83 
4,396,129 06/278,883 8/02/83 4,396,515 06/281 ,597 8/02/83 
4,396,132 06/292,881 8/02/83 4,396,536 06/301 ,555 8/02/83 
4,396,134 06/250,649 8/02/83 4,396,540 06/301 ,065 8/20/83 
4,396,140 06/228,954 8/02/83 4,396,546 06/348,382 8/02/83 
4,396,144 06/370,723 8/02/83 4,396,554 06/335,056 8/02/83 
4,396,146 06/410,030 8/02/83 4,396,558 06/335,138 8/02/83 
4,396,148 06/3 14,238 8/02/83 4,396,563 06/297 ,074 8/02/83 
4,396,154 06/270,583 8/02/83 4,396,569 06/314,540 8/02/83 
4,396,156 06/355,768 8/02/83 4,396,575 06/221,867 8/02/83 
4,396,158 06/268,059 8/02/83 4,396,576 06/276,833 8/02/83 
4,396,164 06/252,651 8/02/83 4,396,588 06/323,889 8/02/83 
4,396,167 06/252,027 8/02/83 4,396,596 06/312,797 8/02/83 
4,396,170 06/317,729 8/02/83 4,396,613 06/330,294 8/02/83 
4,396,178 06/387 ,643 8/02/83 4,396,614 06/332,842 8/02/83 
4,396,182 06/330,770 8/02/83 4,396,616 06/299,051 8/02/83 
4,396,183 06/376,402 8/02/83 4,396,619 06/300, 100 8/02/83 
4,396,190 06/253,775 8/02/83 4,396,620 06/300, 131 8/02/83 
4,396,191 06/279,344 8/02/83 4,396,622 06/348,212 8/02/83 
4,396,194 06/396,240 8/02/83 4,396,625 06/257,563 8/02/83 
4,396,198 06/405,729 8/02/83 4,396,627 06/357,992 8/02/83 
4,396,209 06/223,127 8/02/83 4,396,640 06/333,550 8/02/83 
4,396,213 06/298,749 8/02/83 4,396,641 06/299, 182 8/02/83 
4,396,216 06/413,044 8/02/83 4,396,645 06/305,244 8/02/83 
4,396,220 06/274,176 8/02/83 4,396,648 06/347,000 8/02/83 
4,396,241 06/229,236 8/02/83 4,396,674 06/347,931 8/02/83 
4,396,243 06/28 1,386 8/02/83 4,396,682 06/333,402 8/02/83 
4,396,248 06/223,228 8/02/83 4,396,685 06/3 19,784 8/02/83 
4,396,249 06/280,560 8/02/83 4,396,686 06/433,379 8/02/83 
4,396,264 06/338,808 8/02/83 4,396,687 06/327,287 8/02/83 
4,396,274 06/344,142 8/02/83 4,396,688 06/330,043 8/02/83 
4,396,275 06/262,430 8/02/83 4,396,690 06/259,973 8/02/83 
4,396,282 06/349,928 8/02/83 4,396,694 06/331,746 8/02/83 
4,396,283 06/349,929 8/02/83 4,396,695 06/358,598 8/02/83 
4,396,284 06/370,224 8/02/83 4,396,700 06/331,742 8/02/83 
4,396,287 06/260,334 8/02/83 4,396,701 06/301 ,230 8/02/83 
4,396,296 06/317,230 8/02/83 4,396,704 06/256,604 8/02/83 
4,396,297 06/351,438 8/02/83 4,396,720 06/395,617 8/02/83 
4,396,301 06/283,594 8/02/83 4,396,722 06/365,705 8/02/83 
4,396,303 06/310,198 8/02/83 4,396,725 06/457 ,322 8/02/83 
4,396,304 06/324,433 8/02/83 4,396,729 06/371,161 8/02/83 
4,396,314 06/255,932 8/02/83 4,396,731 06/286,322 8/02/83 
4,396,318 06/294,662 8/02/83 4,396,734 06/245,851 8/02/83 
4,396,321 06/288,073 8/02/83 4,396,736 06/278,655 8/02/83 
4,396,325 06/257,380 8/02/83 4,396,750 06/266,878 8/02/83 
4,396,334 06/251,822 8/02/83 4,396,751 06/273,289 8/02/83 
4,396,335 06/3 17,607 8/02/83 4,396,755 06/367,613 8/02/83 
4,396,337 06/233,826 8/02/83 4,396,763 06/322,183 8/02/83 
4,396,343 06/283,390 8/02/83 4,396,764 06/302,360 8/02/83 
4,396,350 06/219,719 8/02/83 4,396,776 06/279,632 8/02/83 
4,396,358 06/260,551 8/02/83 4,396,797 06/333,184 8/02/83 
4,396,369 06/217,225 8/02/83 4,396,838 06/222,799 8/02/83 
4,396,371 06/240,864 8/02/83 4,396,839 06/249,523 8/02/83 
4,396,374 06/415,175 8/02/83 4,396,847 06/265,454 8/02/83 
4,396,384 06/368, 156 8/02/83 4,396,850 06/338,933 8/02/83 
4,396,396 06/318,608 8/02/83 4,396,871 06/235,832 8/02/83 
4,396,398 06/305,736 8/02/83 4,396,874 06/344,270 8/02/83 
4,396,413 06/369,963 8/02/83 4,396,877 06/246,477 8/02/83 
4,396,418 06/259,543 8/02/83 4,396,882 06/316,162 8/02/83 
4,396,426 06/322,686 8/02/83 4,396,884 06/221,300 8/02/83 
4,396,428 06/362,867 8/02/83 4,396,900 06/355,831 8/02/83 
4,396,431 06/342,309 8/02/83 4,396,907 06/309,036 8/02/83 
4,396,432 06/338,611 8/02/83 4,396,926 06/343,377 8/02/83 
4,396,433 06/363,042 8/02/83 4,396,943 06/272,228 8/02/83 
4,396,440 06/300,739 8/02/83 4,396,960 06/242,965 8/02/83 
4,396,444 06/333,141 8/02/83 4,396,963 06/253,085 8/02/83 
4,396,450 06/276,211 8/02/83 4,396,966 06/221,866 8/02/83 
4,396,451 06/329,353 8/02/83 4,396,967 06/253,959 8/02/83 
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Patent Number Serial Number Issue Date 4,397,340 06/315,516 8/09/83 
4,397,344 06/369,381 8/09/83 

4,396,970 06/224,467 8/02/83 4,397,348 06/244,353 8/09/83 

4,396,993 06/257,294 8/02/83 4,307,349 06/350,016 8/09/83 

4,396,996 06/294,301 8/02/83 4,307,352 06/260,521 8/09/83 

4,397,006 06/221,865 8/02/83 4,397,353 06/387,325 8/09/83 

4,397,008 06/300,042 8/02/83 4,397,354 06/389,349 8/09/83 

4,397,026 06/396,322 8/02/83 4,397,357 06/255,972 8/09/83 

4,397,028 06/342,855 8/02/83 4,397,361 06/269,285 8/09/83 

4,397,030 06/244,368 8/02/83 4,397,364 06/277,617 8/09/83 

4,397,044 06/279,662 8/09/83 4,397,367 06/265,584 8/09/83 

4,397,047 06/281 ,696 4,397,372 06/241,699 8/09/83 

4,397,049 06/302,597 4,397,375 06/226,054 8/09/83 

4,397,052 06/216,769 4,397,377 06/286,149 8/09/83 

4,397,059 06/293,593 4,397,382 06/291,819 

4,397,064 06/28 1,307 4,397,389 06/298,945 

4,397,072 06/295,631 4,397,390 06/255,483 

4,397,074 06/231,340 4,397,391 06/257,607 

4,397,078 06/289,199 4,397,406 06/277,970 

4,397,081 06/257,094 4,397,410 06/244,753 

4,397,086 06/228,492 4,397,416 06/324, 160 

4,397,088 06/232,450 4,397,432 06/269,179 

4,397,091 06/313,990 4,397,433 06/243 ,403 

4,397,092 06/275,852 4,397,447 06/250, 167 

4,397,098 06/294,571 4,397,448 06/365,075 

4,397,099 06/300,211 4,397,457 06/268,926 

4,397,100 06/327,610 06/313,602 

4,397,103 06/287,164 06/299,295 

4,397,105 06/3 14,367 06/293,972 

4,397,110 06/333,990 06/369,329 

4,397,112 06/246,406 06/226,376 

4,397,117 06/322,772 06/288,561 

4,397,118 06/224,201 06/288,356 

4,397,141 06/254,303 06/235,638 

4,397,143 06/321 ,072 06/267,159 

4,397,146 06/268,066 

4,397,158 06/298,306 

4,397,159 06/321 ,852 

4,397,162 06/282,603 

4,397,165 06/223,897 

4,397,175 06/257,100 

4,397,177 06/242,159 

4,397,180 06/241 ,632 

4,397,181 06/295,058 

4,397,182 06/249,307 

4,397,187 06/293,550 

4,397,200 06/285,167 

4,397,205 06/268,241 

4,397,209 06/275,986 

4,397,212 06/340,773 

4,397,219 06/231,691 

4,397,224 06/234,865 

4,397,225 06/277,178 

4,397,227 06/277 ,337 

4,397,230 06/347,439 

4,397,231 06/368,719 

4,397,233 06/243,807 

4,397,235 06/360,065 

4,397,238 06/311,941 06/411,652 

4,397,251 06/268,845 06/426,336 

4,397,265 06/299,632 06/283,227 

4,397,266 06/232,302 06/260,440 

4,397,267 06/289,542 06/267,952 

4,397,273 06/255,302 06/348,396 

4,397,281 06/304,051 06/336,808 

4,397,293 06/266,079 06/264,735 

4,397,294 06/291,281 06/291 ,678 

4,397,301 06/296,118 06/221,557 

4,397,305 06/311,196 06/337,558 

4,397,313 06/289,126 06/424,703 

4,397,314 06/289,127 06/346,957 

4,397,319 06/249,582 06/341 ,572 

4,397,324 06/314,026 06/263,942 

4,397,325 06/375,454 06/379,334 

4,397,328 06/308,823 06/236,375 

4,397,334 06/270,473 06/332,058 

4,397,335 06/267 ,335 06/325,719 

4,397,336 06/227,211 06/277,578 

4,397,337 06/324,967 06/340,461 


316-926 0.G.-92-2 
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Patent Number Serial Number Issue Date 4,398,285 06/231,678 8/09/83 

4,398,287 06/298,381 8/09/83 
4,397,861 06/321,497 8/09/83 Re. 32,875 07/154,568 2/21/89 
4,397,863 06/366,652 8/09/83 (4,687,571) (06/786,411) (8/18/87) 
4,397,867 06/388,573 8/09/83 4,398,305 06/258,570 8/16/83 
4,397,869 06/290,899 8/09/83 4,398,306 06/267 ,304 8/16/83 
4,397,892 06/372,039 8/09/83 4,398,316 06/339,107 8/16/83 
4,397,893 06/299,724 8/09/83 4,398,318 06/259,365 8/16/83 
4,397,906 06/258,557 8/09/83 4,398,324 06/244,429 8/16/83 
4,397,909 06/269,127 8/09/83 4,398,325 06/272,095 8/16/83 
4,397,912 06/278,700 8/09/83 4,398,331 06/238,047 8/16/83 
4,397,921 06/292,486 8/09/83 4,398,336 06/225,928 8/16/83 
4,397,922 06/305,810 8/09/83 4,398,342 06/350,976 8/16/83 
4,397,928 06/399,080 8/09/83 4,398,345 06/269,911 8/16/83 
4,397,932 06/314,976 8/09/83 4,398,346 06/314,210 8/16/83 
4,397,940 06/392,647 8/09/83 4,398,347 06/275,930 8/16/83 
4,397,946 06/267,242 8/09/83 4,398,351 06/321,453 8/16/83 
4,397,962 06/342,395 8/09/83 4,398,356 06/275,313 8/16/83 
4,397,963 06/308,738 8/09/83 4,398,364 06/283,258 8/16/83 
4,397,965 06/334,787 8/09/83 4,398,371 06/297,551 8/16/83 
4,397,971 06/362,999 8/09/83 4,398,375 06/334,155 8/16/83 
4,397,972 06/454,773 8/09/83 4,398,381 06/219,823 8/16/83 
4,397,984 06/338,487 8/09/83 4,398,392 06/300,988 8/16/83 
4,397,985 06/360, 153 8/09/83 4,398,398 06/292,979 8/16/83 
4,397,988 06/370,773 8/09/83 4,398,407 06/228,300 8/16/83 
4,398,008 06/327,871 8/09/83 4,398,408 06/257,725 8/16/83 
4,398,010 06/328, 162 8/09/83 4,398,409 06/237,497 8/16/83 
4,398,020 06/367,618 8/09/83 4,398,413 06/264,790 8/16/83 
4,398,024 06/321 ,067 8/09/83 4,398,416 06/290,635 8/16/83 
4,398,026 06/383,526 8/09/83 4,398,421 06/333,923 8/16/83 
4,398,039 06/264,755 8/09/83 4,398,427 06/270,931 8/16/83 
4,398,042 06/252,608 8/09/83 4,398,433 06/282,637 8/16/83 
4,398,044 06/366,88 1 8/09/83 4,398,443 06/380,523 8/16/83 
4,398,056 06/285,953 8/09/83 4,398,444 06/343,945 8/16/83 
4,398,061 06/304,839 8/09/83 4,398,445 06/296,719 8/16/83 
4,398,070 06/333,786 8/09/83 4,398,459 06/349,782 8/16/83 
4,398,071 06/363,633 8/09/83 4,398,470 06/357,707 8/16/83 
4,398,073 06/305,543 8/09/83 4,398,471 06/387,258 8/16/83 
4,398,075 06/279,616 8/09/83 4,398,479 06/277 ,965 8/16/83 
4,398,079 06/232,159 8/09/83 4,398,481 06/285,957 8/16/83 
4,398,083 06/277,518 8/09/83 4,398,487 06/277,773 8/16/83 
4,398,087 06/390,515 8/09/83 4,398,488 06/304,120 8/16/83 
4,398,101 06/222,936 8/09/83 4,398,489 06/338,894 8/16/83 
4,398,112 06/217,218 8/09/83 4,398,514 06/231 ,343 8/16/83 
4,398,115 06/265 ,928 8/09/83 4,398,515 06/274,855 8/16/83 
4,398,116 06/258,883 8/09/83 4,398,524 06/286,302 8/16/83 
4,398,122 06/254,128 8/09/83 4,398,525 06/320,249 8/16/83 
4,398,127 06/235,631 8/09/83 4,398,527 06/278,012 8/16/83 
4,398,128 06/340,747 8/09/83 4,398,531 06/223,354 8/16/83 
4,398,135 06/264,664 8/09/83 4,398,532 06/215,626 8/16/83 
4,398,136 06/333,377 8/09/83 4,398,533 06/260,002 8/16/83 
4,398,141 06/303,299 8/09/83 4,398,545 06/274,302 8/16/83 
4,398,143 06/283,741 8/09/83 4,398,546 06/272,165 8/16/83 
4,398,144 06/225,972 8/09/83 4,398,547 06/290,170 8/16/83 
4,398,149 06/230,226 8/09/83 4,398,553 06/325,231 8/16/83 
4,398,153 06/260,868 8/09/83 4,398,558 06/276,128 8/16/83 
4,398,155 06/273,815 8/09/83 4,398,562 06/280,269 8/16/83 
4,398,165 06/3 15,267 8/09/83 4,398,565 06/295,098 8/16/83 
4,398,167 06/429,331 8/09/83 4,398,568 06/250,326 8/16/83 
4,398,171 06/236,991 8/09/83 4,398,569 06/278,072 8/16/83 
4,398,173 06/309 ,648 8/09/83 4,398,570 06/242,682 8/16/83 
4,398,180 06/274,895 8/09/83 4,398,574 06/315,927 8/16/83 
4,398,182 06/243,478 8/09/83 4,398,580 06/267 ,796 8/16/83 
4,398,186 06/267 ,709 8/09/83 4,398,589 06/305,524 8/16/83 
4,398,187 06/267,331 8/09/83 4,398,598 06/264,641 8/16/83 
4,398,191 06/283,247 8/09/83 4,398,599 06/236,761 8/16/83 
4,398,192 06/327,308 8/09/93 4,398,601 06/228,894 8/16/83 
4,398,200 06/319,389 8/09/83 4,398,603 06/223,172 8/16/83 
4,398,202 06/339,639 8/09/83 4,398,607 06/271,252 8/16/83 
4,398,213 06/252,299 8/09/83 4,398,609 06/357,580 8/16/83 
4,398,221 06/296,034 8/09/83 4,398,615 06/283,142 8/16/83 
4,398,226 06/241,301 8/09/83 4,398,616 06/276, 106 8/16/83 
4,398,229 06/289,845 8/09/83 4,398,617 06/334,024 8/16/83 
4,398,253 06/260,091 8/09/83 4,398,619 06/363,662 8/16/83 
4,398,255 06/277,789 8/09/83 4,398,623 06/302,554 8/16/83 
4,398,274 06/232,220 8/09/83 4,398,633 06/291,951 8/16/83 
4,398,275 06/307 ,923 8/09/83 4,398,640 06/238,690 8/16/83 
4,398,281 06/3 11,839 8/09/83 4,398,641 06/261 ,334 8/16/83 
4,398,282 06/261,793 8/09/83 4,398,645 06/278,971 8/16/83 
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Patent Number Serial Number Issue Date 4,399,138 06/344,969 8/16/83 

4,399,139 06/359,936 8/16/83 
4,398,656 06/334,324 8/16/83 4,399,140 06/222,959 8/16/83 
4,398,663 06/270,874 8/16/83 4,399,148 06/247 ,369 8/16/83 
4,398,665 06/390,114 8/16/83 4,399,172 06/421,039 8/16/83 
4,398,680 06/237,989 8/16/83 4,399,178 06/372,402 8/16/83 
4,398,684 06/252,153 8/16/83 4,399,185 06/303,583 8/16/83 
4,398,687 06/238,264 8/16/83 4,399,193 06/2$5,959 8/16/83 
4,398,688 06/274,851 8/16/83 4,399,195 06/295,850 8/16/83 
4,398,690 06/274,235 8/16/83 4,399,203 06/368,789 8/16/83 
4,398,692 06/326,670 8/16/83 4,399,212 06/353,197 8/16/83 
4,398,703 06/254,531 8/16/83 4,399,224 06/282,557 8/16/83 
4,398,717 06/284,124 8/16/83 4,399,227 06/350,181 8/16/83 
4,398,718 06/277,189 8/16/83 4,399,235 06/262,670 8/16/83 
4,398,720 06/222,436 8/16/83 4,399,249 06/220,116 8/16/83 
4,398,727 06/429,051 8/16/83 4,399,252 06/247,202 8/16/83 
4,398,737 06/224,809 8/16/83 4,399,254 06/305,590 8/16/83 
4,398,740 06/328,124 8/16/83 4,399,259 06/304,521 8/16/83 
4,398,745 06/269,236 8/16/83 4,399,267 06/401,809 8/16/83 
4,398,749 06/239,513 8/16/83 4,399,277 06/245,718 8/16/83 
4,398,753 06/330,325 8/16/83 4,399,278 06/353,000 8/16/83 
4,398,757 06/235,689 8/16/83 4,399,281 06/304,456 8/16/83 
4,398,766 06/257,811 8/16/83 4,399,284 06/282,440 8/16/83 
4,398,782 06/254,339 8/16/83 4,399,297 06/279,795 8/16/83 
4,398,796 06/335,774 8/16/83 4,399,299 06/256, 167 8/16/83 
4,398,811 06/358,664 8/16/83 4,399,305 06/435,095 8/16/83 
4,398,813 06/303,016 8/16/83 4,399,318 06/329,153 8/16/83 
4,398,823 06/268,838 8/16/83 4,399,321 06/249,641 8/16/83 
4,398,825 06/234,776 8/16/83 4,399,323 06/233,034 8/16/83 
4,398,826 06/293,284 8/16/83 4,399,326 06/223,951 8/16/83 
4,398,829 06/281,790 8/16/83 4,399,330 06/291,018 8/16/83 
4,398,835 06/271,891 8/16/83 4,399,335 06/289,788 8/16/83 
4,398,839 06/255,060 8/16/83 4,399,338 06/304,599 8/16/83 
4,398,846 06/246,526 8/16/83 4,399,340 06/261,812 8/16/83 
4,398,849 06/334,432 8/16/83 4,399,343 06/253,488 8/16/83 
4,398,850 06/232,884 8/16/83 4,399,347 06/258,764 8/16/83 
4,398,855 06/251,953 8/16/83 4,399,353 06/285,913 8/16/83 
4,398,866 06/276,843 8/16/83 4,399,360 06/364,353 8/16/83 
4,398,869 06/439,703 8/16/83 4,399,365 06/243,370 8/16/83 
4,398,870 06/254,451 8/16/83 4,399,366 06/257,030 8/16/83 
4,398,873 06/293,967 8/16/83 4,399,375 06/238,295 8/16/83 
4,398,887 06/3 10,803 8/16/83 4,399,382 06/277 ,452 8/16/83 
4,398,893 06/301,738 8/16/83 4,399,385 06/347 ,976 8/16/83 
4,398,895 06/263,366 8/16/83 4,399,386 06/347,790 8/16/83 
4,398,900 06/217,884 8/16/83 4,399,394 06/317,150 8/16/83 
4,398,907 06/280,064 8/16/83 4,399,396 06/289,278 8/16/83 
4,398,909 06/336,223 8/16/83 4,399,398 06/279,194 8/16/83 
4,398,928 06/416,772 8/16/83 4,399,401 06/296,452 8/16/83 
4,398,929 06/326,754 8/16/83 4,399,403 06/304,580 8/16/83 
4,398,937 06/308,987 8/16/83 4,399,411 06/304,379 8/16/83 
4,398,938 06/379,839 8/16/83 4,399,414 06/274,120 8/16/83 
4,398,943 06/33 1,064 8/16/83 4,399,433 06/300,820 8/16/83 
4,398,944 06/273,313 8/16/83 4,399,448 06/230,873 8/16/83 
4,398,958 06/346,670 8/16/83 4,399,453 06/246,506 8/16/83 
4,398,968 06/297,310 8/16/83 4,399,456 06/304,540 8/16/83 
4,398,977 06/405,648 8/16/83 4,399,459 06/3 16,736 8/16/83 
4,399,001 06/315,726 8/16/83 4,399,466 06/334,298 8/16/83 
4,399,002 06/239,081 8/16/83 4,399,470 06/257,655 8/16/83 
4,399,032 06/421,340 8/16/83 4,399,476 06/253,577 8/16/83 
4,399,034 06/315,531 8/16/83 4,399,480 06/248,807 8/16/83 
4,399,062 06/322,841 8/16/83 4,399,481 06/253,701 8/16/83 
4,399,072 06/225,248 8/16/83 4,399,483 06/346,489 8/16/83 
4,399,080 06/301,828 8/16/83 4,399,490 06/238,867 8/16/83 
4,399,081 06/296,423 8/16/83 4,399,491 06/401,451 8/16/83 
4,399,087 06/275,620 8/16/83 4,399,495 06/384,794 8/16/83 
4,399,089 06/337,745 8/16/83 4,399,497 06/217,136 8/16/83 
4,399,092 06/284,690 8/16/83 4,399,514 06/218,770 8/16/83 
4,399,096 06/385,700 8/16/83 4,399,515 06/249,304 8/16/83 
4,399,097 06/288,000 8/16/83 4,399,526 06/228,848 8/16/83 
4,399,101 06/271,820 8/16/83 4,399,532 06/292,327 8/16/83 
4,399,109 06/352,537 8/16/83 4,399,542 06/239,845 8/16/83 
4,399,110 06/272,681 8/16/83 4,399,548 06/253,625 8/16/83 
4,399,111 06/368,252 8/16/83 4,399,552 06/348,600 8/16/83 
4,399,115 06/362,591 8/16/83 4,399,560 06/276,093 8/16/83 
4,399,118 06/277,413 8/16/83 4,399,574 06/222,921 8/23/83 
4,399,119 06/252,654 8/16/83 4,399,575 06/250,733 8/23/83 
4,399,121 06/363 ,084 8/16/83 4,399,576 06/235,222 8/23/83 
4,399,136 06/272,351 8/16/83 4,399,577 06/308,914 8/23/83 
4,399,137 06/330,374 8/16/83 4,399,580 06/278,626 8/23/83 
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Patent Number Serial Number Issue Date 4,400,003 06/236,228 8/23/83 

4,400,005 06/289,055 8/23/83 
4,399,585 06/291 ,102 8/23/83 4,400,006 06/303,903 8/23/83 
4,399,607 06/306,672 8/23/83 4,400,012 06/298,192 8/23/83 
4,399,608 06/333,638 8/23/83 4,400,014 06/319,897 8/23/83 
4,399,609 06/333,763 8/23/83 4,400,015 06/270,010 8/23/83 
4,399,615 06/265,688 8/23/83 4,400,020 06/291 ,821 8/23/83 
4,399,626 06/230,534 8/23/83 4,400,021 06/290,281 8/23/83 
4,399,628 06/221 ,379 8/23/83 4,400,024 06/288,712 8/23/83 
4,399,630 06/233,978 8/23/83 4,400,029 06/308,377 8/23/83 
4,399,631 06/248,955 8/23/83 4,400,035 06/251,356 8/23/83 
4,399,634 06/315,718 8/23/83 4,400,037 06/281,570 8/23/83 
4,399,645 06/216,320 8/23/83 4,400,039 06/244,787 8/23/83 
4,399,654 06/350,326 8/23/83 4,400,042 06/337 ,598 8/23/83 
4,399,657 06/368,403 8/23/83 4,400,044 06/246,855 8/23/83 
4,399,663 06/325,609 8/23/83 4,400,047 06/283,202 8/23/83 
4,399,666 06/3 19,739 8/23/83 4,400,051 06/255,090 8/23/83 
4,399,667 06/383 ,423 8/23/83 4,400,066 06/270,590 8/23/83 
4,399,672 06/286,780 8/23/83 4,400,081 06/285,057 8/23/83 
4,399,677 06/319,822 8/23/83 4,400,087 06/262,895 8/23/83 
4,399,681 06/231,132 8/23/83 4,400,092 06/272,944 8/23/83 
4,399,682 06/257,163 8/23/83 4,400,095 06/434,020 8/23/83 
4,399,684 06/325,262 8/23/83 4,400,103 06/232,598 8/23/83 
4,399,688 06/264,512 8/23/83 4,400,104 06/333,598 8/23/83 
4,399,695 06/3 15,089 8/23/83 4,400,109 06/220,922 8/23/83 
4,399,724 06/231,598 8/23/83 4,400,110 06/318,497 8/23/83 
4,399,738 06/220,837 8/23/83 4,400,111 06/239,117 8/23/83 
4,399,743 06/311,615 8/23/83 4,400,112 06/336,415 8/23/83 
4,399,744 06/303,156 8/23/83 4,400,116 06/228,238 8/23/83 
4,399,745 06/229,768 8/23/83 4,400,124 06/268,187 8/23/83 
4,399,747 06/281,229 8/23/83 4,400,126 06/292,612 8/23/83 
4,399,762 06/284,447 8/23/83 4,400,128 06/256,125 8/23/83 
4,399,765 06/300,417 8/23/83 4,400,130 06/276,176 8/23/83 
4,399,766 06/274,390 8/23/83 4,400,133 06/300,591 8/23/83 
4,399,767 06/386,656 8/23/83 4,400,145 06/246,099 8/23/83 
4,399,768 06/318,418 8/23/83 4,400,153 06/323,818 8/23/83 
4,399,775 06/371,759 8/23/83 4,400,160 06/3 18,935 8/23/83 
4,399,776 06/371,760 8/23/83 4,400,162 06/365,596 8/23/83 
4,399,778 06/340,507 8/23/83 4,400,171 06/368,217 8/23/83 
4,399,779 06/286,181 8/23/83 4,400,172 06/368,169 8/23/83 
4,399,783 06/356,014 8/23/83 4,400,176 06/37 1,624 8/23/83 
4,399,784 06/255,173 8/23/83 4,400,177 06/342,055 8/23/83 
4,399,785 06/296,193 8/23/83 4,400,184 06/346,190 8/23/83 
4,399,793 06/361,681 8/23/83 4,400,189 06/348,981 8/23/83 
4,399,794 06/3 16,340 8/23/83 4,400,191 06/403,847 8/23/83 
4,399,799 06/342,729 8/23/83 4,400,194 06/347 ,668 8/23/83 
4,399,801 06/310,706 8/23/83 4,400,199 06/3 16,305 8/23/83 
4,399,803 06/290,209 8/23/83 4,400,207 06/377,035 8/23/83 
4,399,806 06/256,319 8/23/83 4,400,213 06/231,085 8/23/83 
4,399,810 06/314,533 8/23/83 4,400,217 06/337 ,687 8/23/83 
4,399,828 06/3 16,079 8/23/83 4,400,222 06/274,276 8/23/83 
4,399,832 06/265,470 8/23/83 4,400,223 06/294,908 8/23/83 
4,399,838 06/242,482 8/23/83 4,400,226 06/429,731 8/23/83 
4,399,839 06/420,949 8/23/83 4,400,229 06/326,961 8/23/83 
4,399,844 06/371,255 8/23/83 4,400,231 06/220,273 8/23/83 
4,399,848 06/319,804 8/23/83 4,400,232 06/319,638 8/23/83 
4,399,857 06/291,950 8/23/83 4,400,237 06/232,217 8/23/83 
4,399,867 06/263 ,625 8/23/83 4,400,238 06/373,113 8/23/83 
4,399,882 06/280,431 8/23/83 4,400,241 06/285,307 8/23/83 
4,399,884 06/300,228 8/23/83 4,400,246 06/392,840 8/23/83 
4,399,901 06/252,285 8/23/83 4,400,252 06/282,648 8/23/83 
4,399,907 06/25 1,066 8/23/83 4,400,254 06/339,865 8/23/83 
4,399,912 06/257,169 8/23/83 4,400,258 06/358,529 8/23/83 
4,399,917 06/272,529 8/23/83 4,400,269 06/265,796 8/23/83 
4,399,926 06/373,223 8/23/83 4,400,273 06/3 10,282 8/23/83 
4,399,936 06/315,112 8/23/83 4,400,283 06/294,590 8/23/83 
4,399,937 06/318,200 8/23/83 4,400,285 06/367 ,728 8/23/83 
4,399,947 06/3 12,093 8/23/83 4,400,286 06/225,417 8/23/83 
4,399,956 06/308,397 8/23/83 4,400,294 06/439,946 8/23/83 
4,399,960 06/224,950 8/23/83 4,400,300 06/256,384 8/23/83 
4,399,964 06/229,115 8/23/83 4,400,315 06/459,937 8/23/83 
4,399,978 06/352,810 8/23/83 4,400,319 06/305,305 8/23/83 
4,399,981 06/306,393 8/23/83 4,400,321 06/274,338 8/23/83 
4,399,982 06/330,507 8/23/83 4,400,330 06/403,239 8/23/83 
4,399,984 06/346,530 8/23/83 4,400,332 06/328,131 8/23/83 
4,399,994 06/304,529 8/23/83 4,400,336 06/314,251 8/23/83 
4,399,995 06/273,388 8/23/83 4,400,348 06/222,351 8/23/83 
4,399,998 06/334,740 8/23/83 4,400,369 06/369,944 8/23/83 
4,400,002 06/262,092 8/23/83 4,400,382 06/244,361 8/23/83 
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4,400,839 06/342,712 8/30/83 
4,400,393 06/246,938 8/23/83 4,400,841 06/238,452 8/30/83 
4,400,395 06/349,809 8/23/83 4,400,842 06/340,307 8/30/83 
4,400,396 06/337,100 8/23/83 4,400,850 06/353, 167 8/30/83 
4,400,397 06/337,121 8/23/83 4,400,851 06/317,303 8/30/83 
4,400,398 06/365,473 8/23/83 4,400,853 06/307 ,795 8/30/83 
4,400,402 06/350,524 8/23/83 4,400,857 06/268,830 8/30/83 
4,400,404 06/330,181 8/23/83 4,400,861 06/325,138 8/30/83 
4,400,425 06/329,934 8/23/83 4,400,863 06/317,194 8/30/83 
4,400,440 06/222,014 8/23/83 4,400,874 06/288,438 8/30/83 
4,400,451 06/259,917 8/23/83 4,400,878 06/308,477 8/30/83 
4,400,454 06/399,090 8/23/83 4,400,879 06/282,900 8/30/83 
4,400,456 06/295,036 8/23/83 4,400,883 06/283,893 8/30/83 
4,400,457 06/322,758 8/23/83 4,400,885 06/281,659 8/30/83 
4,400,458 06/302,286 8/23/83 4,400,886 06/257 ,396 8/30/83 
4,400,462 06/268,776 8/23/83 4,400,892 06/270,067 8/30/83 
4,400,469 06/273,365 8/23/83 4,400,895 06/368,817 8/30/83 
4,400,485 06/297,175 8/23/83 4,400,896 06/358,804 8/30/83 
4,400,489 06/323,763 8/23/83 4,400,897 06/353,486 8/30/83 
4,400,492 06/247,123 8/23/83 4,400,904 06/287,491 8/30/83 
4,400,495 06/296,279 8/23/83 4,400,910 06/256,397 8/30/83 
4,400,506 06/314,994 8/23/83 4,400,913 06/274,041 8/30/83 
4,400,510 06/304,293 8/23/83 4,400,925 06/3 16,069 8/30/83 
4,400,525 06/322,205 8/23/83 4,400,930 06/376,397 8/30/83 
4,400,528 06/372,499 8/23/83 4,400,943 06/239,310 8/30/83 
4,400,532 06/284,584 8/23/83 4,400,948 06/334,732 8/30/83 
4,400,541 06/344,718 8/23/83 4,400,953 06/369,609 8/30/83 
4,400,549 06/324,277 8/23/83 4,400,956 06/290,037 8/30/83 
4,400,561 06/329,480 8/23/83 4,400,961 06/283 ,644 8/30/83 
4,400,565 06/372,494 8/23/83 4,400,963 06/329,066 8/30/83 
4,400,568 06/368,920 8/23/83 4,400,968 06/255,368 8/30/83 
4,400,572 06/326,027 8/23/83 4,400,969 06/277 ,872 8/30/83 
4,400,578 06/243,213 8/23/83 4,400,972 06/227,705 8/30/83 
4,400,583 06/282,051 8/23/83 4,400,973 06/327 ,547 8/30/83 
4,400,584 06/365,811 8/23/83 4,400,982 06/291 ,724 8/30/83 
4,400,585 06/227,901 8/23/83 4,400,983 06/258,506 8/30/83 
4,400,586 06/301 ,756 8/23/83 4,400,990 06/226,276 8/30/83 
4,400,591 06/284,585 8/23/83 4,400,995 06/304,852 8/30/83 
4,400,593 06/242,385 8/23/83 4,401,000 06/365,697 8/30/83 
4,400,612 06/261 ,003 8/23/83 4,401,005 06/345,385 8/30/83 
4,400,620 06/312,653 8/23/83 4,401,016 06/351,170 8/30/83 
4,400,637 06/252,048 8/23/83 4,401,029 06/334,281 8/30/83 
4,400,642 06/397,281 8/23/83 4,401,047 06/226,374 8/30/83 
4,400,645 06/280,682 8/23/83 4,401,049 06/260,567 8/30/83 
4,400,647 06/295,877 8/23/83 4,401,055 06/289,160 8/30/83 
4,400,652 06/373,834 8/23/83 4,401,057 06/308,949 8/30/83 
4,400,668 06/275,356 8/23/83 4,401,058 06/409,875 8/30/83 
4,400,678 06/258,812 8/23/83 4,401,062 06/250,930 8/30/83 
4,400,686 06/285 ,693 8/23/83 4,401,069 06/233,298 8/30/83 
4,400,691 06/289,375 8/23/83 4,401,072 06/227,385 8/30/83 
4,400,693 06/326,637 8/23/83 4,401,077 06/385,342 8/30/83 
4,400,697 06/275,277 8/23/83 4,401,084 06/304,894 8/30/83 
4,400,701 06/227,770 8/23/83 4,401,090 06/249,144 8/30/83 
4,400,706 06/287 ,686 8/23/83 4,401,092 06/287 ,846 8/30/83 
4,400,707 06/290,654 8/23/83 4,401,129 06/299,818 8/30/83 
4,400,712 06/234,453 8/23/83 4,401,135 06/250,728 8/30/83 
4,400,724 06/27 1,062 8/23/83 4,401,136 06/325,041 8/30/83 
4,400,727 06/325,610 8/23/83 4,401,143 06/275,646 8/30/83 
4,400,734 06/315,762 8/23/83 4,401,156 06/265,292 8/30/83 
4,400,753 06/275,543 8/23/83 4,401,159 06/264,864 8/30/83 
4,400,759 06/381 ,833 8/23/83 4,401,171 06/329,361 8/30/83 
4,400,760 06/381,834 8/23/83 4,401,172 06/266,094 8/30/83 
4,400,778 06/328,038 8/23/83 4,401,181 06/243,262 8/30/83 
4,400,784 06/238,392 8/23/83 4,401,183 06/364,790 8/30/83 
4,400,786 06/215,893 8/23/83 4,401,185 06/277,024 8/30/83 
4,400,792 06/225,798 8/23/83 4,401,187 06/296,289 8/30/83 
4,400,798 06/282,367 8/23/83 4,401,188 06/251 ,334 8/30/83 
4,400,802 06/231,005 8/23/83 4,401,189 06/323,901 8/30/83 
4,400,803 06/267,168 8/23/83 4,401,193 06/253,653 8/30/83 
4,400,805 06/257,840 8/23/83 4,401,198 06/249,003 8/30/83 
4,400,807 06/321,761 8/23/83 4,401,201 06/219,271 8/30/83 
4,400,815 06/342,854 8/23/83 4,401,203 06/313,574 8/30/83 
4,400,816 06/372,150 8/23/83 4,401,205 06/220,096 8/30/83 
4,400,817 06/221,190 8/23/83 4,401,206 06/250,717 8/30/83 
4,400,823 06/273,238 8/23/83 4,401,207 06/228,360 8/30/83 
4,400,827 06/321 ,066 8/23/83 4,401,212 06/352,175 8/30/83 
Re. 31,987 06/594,886 9/17/85 4,401,216 06/225,412 8/30/83 
(4,402,038) (06/455,079) (8/30/83) 4,401,217 06/240,318 8/30/83 
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4,401,683 06/280,188 8/30/83 
4,401,218 06/375,815 8/30/83 4,401,693 06/321,963 8/30/83 
4,401,219 06/297,943 8/30/83 4,401,702 06/334,762 8/30/83 
4,401,226 06/343,302 8/30/83 4,401,703 06/3 13,892 8/30/83 
4,401,228 06/365,568 8/30/83 4,401,705 06/359,620 8/30/83 
4,401,229 06/361 ,597 8/30/83 4,401,706 06/315,469 8/30/83 
4,401,231 06/383,021 8/30/83 4,401,710 06/356,291 8/30/83 
4,401,235 06/252,867 8/30/83 4,401,714 06/395,872 8/30/83 
4,401,236 06/244,236 8/30/83 4,401,715 06/350,367 8/30/83 
4,401,237 06/225,560 8/30/83 4,401,725 06/415,346 8/30/83 
4,401,239 06/270,812 8/30/83 4,401,726 06/332,964 8/30/83 
4,401,241 06/226,087 8/30/83 4,401,732 06/342,955 8/30/83 
4,401,248 06/269,418 8/30/83 4,401,742 06/360, 135 8/30/83 
4,401,258 06/308,090 8/30/83 4,401,749 06/348,196 8/30/83 
4,401,260 06/328,814 8/30/83 4,401,753 06/376,664 8/30/83 
4,401,262 06/389,538 8/30/83 4,401,769 06/391 ,007 8/30/83 
4,401,270 06/292,951 8/30/83 4,401,771 06/399,517 8/30/83 
4,401,273 06/243,723 8/30/83 4,401,777 06/312,959 8/30/83 
4,401,278 06/247 ,188 8/30/83 4,401,794 06/312,044 8/30/83 
4,401,279 06/296,897 8/30/83 4,401,798 06/370,876 8/30/83 
4,401,290 06/246,850 8/30/83 4,401,812 06/307,832 8/30/83 
4,401,294 06/341,494 8/30/83 4,401,815 06/231,047 8/30/83 
4,401,297 06/297 ,084 8/30/83 4,401,818 06/219,807 8/30/83 
4,401,302 06/260,159 8/30/83 4,401,821 06/279,696 8/30/83 
4,401,307 06/301 ,033 8/30/83 4,401,824 06/355,814 8/30/83 
4,401,311 06/242,237 8/30/83 4,401,825 06/285,989 8/30/83 
4,401,312 06/378,986 8/30/83 4,401,831 06/282,614 8/30/83 
4,401,316 06/243,054 8/30/83 4,401,840 06/385,787 8/30/83 
4,401,317 06/270,014 8/30/83 4,401,841 06/228,017 8/30/83 
4,401,325 06/251,842 8/30/83 4,401,844 06/324,608 8/30/83 
4,401,347 06/273,493 8/30/83 4,401,863 06/292,826 8/30/83 
4,401,353 06/291 ,807 8/30/83 4,401,865 06/300,476 8/30/83 
4,401,359 06/3 16,459 8/30/83 4,401,867 06/313,756 8/30/83 
4,401,362 06/282,948 8/30/83 4,401,869 06/308,208 8/30/83 
4,401,365 06/232,193 8/30/83 4,401,870 06/320,140 8/30/83 
4,401,376 06/358,028 8/30/83 4,401,885 06/309,024 8/30/83 
4,401,388 06/373,323 8/30/83 4,401,888 06/318,013 8/30/83 
4,401,395 06/238,552 8/30/83 4,401,908 06/352,277 8/30/83 
4,401,396 06/236,664 8/30/83 4,401,919 06/283,328 8/30/83 
4,401,397 06/253,555 8/30/83 4,401,927 06/254,651 8/30/83 
4,401,427 06/220,888 8/30/83 4,401,932 06/229,477 8/30/83 
4,401,430 06/254,633 8/30/83 4,401,933 06/315,100 8/30/83 
4,401,434 06/275,639 8/30/83 4,401,934 06/291,132 8/30/83 
4,401,437 06/334,539 8/30/83 4,401,938 06/220,865 8/30/83 
4,401,440 06/351,789 8/30/83 4,401,941 06/327,679 8/30/83 
4,401,453 06/373,465 8/30/83 4,401,952 06/285,211 8/30/83 
4,401,465 06/421,888 8/30/83 4,401,968 06/221,729 8/30/83 
4,401,479 06/242,939 8/30/83 4,401,975 06/323,521 8/30/83 
4,401,486 06/266,882 8/30/83 4,401,976 06/225,000 8/30/83 
4,401,494 06/350,332 8/30/83 4,401,985 06/313,126 8/30/83 
4,401,495 06/306,340 8/30/83 4,401,988 06/297,490 8/30/83 
4,401,496 06/458, 187 8/30/83 4,401,995 06/221,410 8/30/83 
4,401,498 06/236,012 8/30/83 4,402,010 06/457,047 8/30/83 
4,401,505 06/364,092 8/30/83 4,402,016 06/256,040 8/30/83 
4,401,512 06/355,278 8/30/83 4,402,026 06/236,837 8/30/83 
4,401,524 06/277,859 8/30/83 4,402,032 06/243,085 8/30/83 
4,401,541 06/381,751 8/30/83 4,402,049 06/246,518 8/30/86 
4,401,545 06/332,839 8/30/83 4,402,063 06/306,217 8/30/83 
4,401,560 06/394,301 8/30/83 4,402,073 06/242,338 8/30/83 
4,401,571 06/346,040 8/30/83 4,402,075 06/277,101 8/30/83 
4,401,577 06/351,374 8/30/83 4,402,076 06/222,904 8/30/83 
4,401,582 06/331,150 8/30/83 4,402,080 06/254,059 8/30/83 
4,401,584 06/379,241 8/30/83 4,402,083 06/349,760 8/30/83 
4,401,586 06/298,589 8/30/83 4,402,084 06/284,987 8/30/83 
4,401,592 06/321,486 8/30/83 4,402,092 06/307,846 9/06/83 
4,401,606 06/299,954 8/30/83 4,402,094 06/359,578 9/06/83 
4,401,617 06/232,754 8/30/83 4,402,102 06/323,189 9/06/83 
4,401,631 06/218,225 8/30/83 4,402,104 06/311,389 9/06/83 
4,401,637 06/234,925 8/30/83 4,402,107 06/256,993 9/06/83 
4,401,643 06/313,180 8/30/83 4,402,111 06/3 12,402 9/06/83 
4,401,646 06/261,783 8/30/83 4,402,114 06/235,684 9/06/83 
4,401,655 06/337,176 8/30/83 4,402,118 06/306, 197 9/06/83 
4,401,660 06/330,341 8/30/83 4,402,119 06/296,944 9/06/83 
4,401,668 06/307,984 8/30/83 4,402,122 06/319,949 9/06/83 
4,401,669 06/311,477 8/30/83 4,402,138 06/263,998 9/06/83 
4,401,670 06/311,370 8/30/83 4,402,141 06/365,302 9/06/83 
4,401,673 06/228,454 8/30/83 4,402,147 06/267 ,630 9/06/83 
4,401,678 06/319,973 8/30/83 4,402,151 06/308,097 9/06/83 
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4,402,525 06/276,293 9/06/83 
4,402,162 06/335,667 9/06/83 4,402,530 06/295,656 9/06/83 
4,402,163 06/245,028 9/06/83 4,402,532 06/218,179 9/06/83 
4,402,164 06/244,219 9/06/83 4,402,533 06/258,204 9/06/83 
4,402,165 06/237 ,724 9/06/83 4,402,539 06/230, 166 9/06/83 
4,402,166 06/270,613 9/06/83 4,402,544 06/337,531 9/06/83 
4,402,171 06/341,797 9/06/83 4,402,553 06/250,544 9/06/83 
4,402,186 06/275,232 9/06/83 4,402,568 06/232,659 9/06/83 
4,402,188 06/307,757 9/06/83 4,402,569 06/267,732 9/06/83 
4,402,189 06/320,358 9/06/83 4,402,573 06/274,988 9/06/83 
4,402,197 06/293,635 9/06/83 4,402,574 06/255,630 9/06/83 
4,402,200 06/299,533 9/06/83 4,402,577 06/233,566 9/06/83 
4,402,203 06/400,880 9/06/83 4,402,578 06/281,416 9/06/83 
4,402,208 06/253,778 9/06/83 4,402,584 06/35 1,034 9/06/83 
4,402,216 06/298, 195 9/06/83 4,402,590 06/282,448 9/06/83 
4,402,224 06/246,617 9/06/83 4,402,593 06/336,114 9/06/83 
4,402,225 06/272,954 9/06/83 4,402,606 06/238,236 9/06/83 
4,402,228 06/270,495 9/06/83 4,402,620 06/333,599 9/06/83 
4,402,230 06/284,050 9/06/83 4,402,622 06/249,235 9/06/83 
4,402,232 06/270,963 9/06/83 4,402,623 06/330,178 9/06/83 
4,402,237 06/278,622 9/06/83 4,402,633 06/235,015 9/06/83 
4,402,240 06/221,094 9/06/83 4,402,634 06/270,505 9/06/83 
4,402,243 06/235,843 9/06/83 4,402,639 06/242,915 9/06/83 
4,402,252 06/254,758 9/06/83 4,402,646 06/230,676 9/06/83 
4,402,264 06/273,773 9/06/83 4,402,650 06/282,271 9/06/83 
4,402,275 06/298,726 9/06/83 4,402,668 06/240,303 9/06/83 
4,402,277 06/321,057 9/06/83 4,402,673 06/302,283 9/06/83 
4,402,279 06/341 ,986 9/06/83 4,402,701 06/304,239 9/06/83 
4,402,284 06/238,572 9/06/83 4,402,716 06/336,564 9/06/83 
4,402,294 06/343,495 9/06/83 4,402,729 06/376,097 9/06/83 
4,402,302 06/275,439 9/06/83 4,402,733 06/255,517 9/06/83 
4,402,303 06/343,579 9/06/83 4,402,735 06/380,177 9/06/83 
4,402,304 06/303,908 9/06/83 4,402,743 06/263,983 9/06/83 
4,402,305 06/236,656 9/06/83 4,402,753 06/288,577 9/06/83 
4,402,316 06/257,537 9/06/83 4,402,755 06/414,916 9/06/83 
4,402,322 06/247,481 9/06/83 4,402,758 06/348,681 9/06/83 
4,402,323 06/262,882 9/06/83 4,402,762 06/269,741 9/06/83 
4,402,329 06/306,050 9/06/83 4,402,769 06/448,868 9/06/83 
4,402,332 06/218,393 9/06/83 4,402,774 06/323,436 9/06/83 
4,402,334 06/330,538 9/06/83 4,402,777 06/287,669 9/06/83 
4,402,336 06/261,614 9/06/83 4,402,781 06/363,726 9/06/83 
4,402,342 06/3 12,325 9/06/83 4,402,786 06/298,525 9/06/83 
4,402,347 06/254,155 9/06/83 4,402,788 06/372,233 9/06/83 
4,402,348 06/252,042 9/06/83 4,402,810 06/263,738 9/06/83 
4,402,354 06/406,693 9/06/83 4,402,814 06/339,268 9/06/83 
4,402,360 06/324,457 9/06/83 4,402,821 06/321,135 9/06/83 
4,402,361 06/293,195 9/06/83 4,402,827 06/284,931 9/06/83 
4,402,364 06/331,531 9/06/83 4,402,834 06/250,945 9/06/83 
4,402,367 06/273,968 9/06/83 4,402,835 06/3 19,923 9/06/83 
4,402,374 06/304,030 9/06/83 4,402,836 06/445,886 9/06/83 
4,402,375 06/222,169 9/06/83 4,402,845 06/267,158 9/06/83 
4,402,377 06/298, 124 9/06/83 4,402,848 06/385,925 9/06/83 
4,402,382 06/262,110 9/06/83 4,402,849 06/218,239 9/06/83 
4,402,392 06/294,098 9/06/83 4,402,858 06/368,332 9/06/83 
4,402,408 06/380,520 9/06/83 4,402,863 06/320,165 9/06/83 
4,402,413 06/322,897 9/06/83 4,402,874 06/456,667 9/06/83 
4,402,414 06/219,552 9/06/83 4,402,875 06/803,542 9/06/83 
4,402,415 06/312,072 9/06/83 4,402,880 06/3 16,600 9/06/83 
4,402,422 06/320, 108 9/06/83 4,402,898 06/306,468 9/06/83 
4,402,424 06/327,574 9/06/83 4,402,912 06/333,967 9/06/83 
4,402,431 06/226,143 9/06/83 4,402,914 06/282,252 9/06/83 
4,402,434 06/338,597 9/06/83 4,402,931 06/383,332 9/06/83 
4,402,436 06/282,164 9/06/83 4,402,932 06/376,066 9/06/83 
4,402,443 06/253,318 9/06/83 4,402,933 06/257,402 9/06/83 
4,402,444 06/255,837 9/06/83 4,402,942 06/238,715 9/06/83 
4,402,449 06/392,642 9/06/83 4,402,943 06/337,114 9/06/83 
4,402,453 06/277,111 9/06/83 4,402,946 06/337,175 9/06/83 
4,402,457 06/288,729 9/06/83 4,402,951 06/252,839 9/06/83 
4,402,462 06/270,269 9/06/83 4,402,952 06/3 13,547 9/06/83 
4,402,465 06/269,587 9/06/83 4,402,955 06/307,983 9/06/83 
4,402,466 06/264,169 9/06/83 4,402,956 06/234,065 9/06/83 
4,402,478 06/239,361 9/06/83 4,402,961 06/271,877 9/06/83 
4,402,490 06/361,124 9/06/83 4,402,962 06/393,806 9/06/83 
4,402,495 06/311,500 9/06/83 4,402,963 06/327,880 9/06/83 
4,402,499 06/349,864 9/06/83 4,402,966 06/252,674 9/06/83 
4,402,515 06/359,145 9/06/83 4,402,969 06/340,241 9/06/83 
4,402,518 06/3 13,954 9/06/83 4,402,979 06/315,769 9/06/83 
4,402,522 06/241,556 9/06/83 4,402,981 06/243,746 9/06/83 





1136 OG 86 OFFICIAL GAZETTE Marcu 24, 1992 


Patent Number Serial Number Issue Date 4,403,484 06/306,025 9/13/83 

4,403,486 06/216,867 9/13/83 
4,402,982 06/337,104 9/06/83 4,403,497 06/262,757 9/13/83 
4,402,986 06/286,088 9/06/83 4,403,498 06/283,297 9/13/83 
4,402,987 06/300,623 9/06/83 4,403,501 06/228,881 9/13/83 
4,402,988 06/361 ,038 9/06/83 4,403,504 06/292,683 9/13/83 
4,402,989 06/297 ,893 9/06/83 4,403,508 06/272,227 9/13/83 
4,402,990 06/296,568 9/06/83 4,403,517 06/270,541 9/13/83 
4,402,992 06/328,760 9/06/83 4,403,524 06/289,725 9/13/83 
4,402,993 06/245 ,937 9/06/83 4,403,525 06/216,248 9/13/83 
4,402,995 06/343,490 9/06/83 4,403,528 06/278,042 9/13/83 
4,403,000 06/312,417 9/06/83 4,403,530 06/224,032 9/13/83 
4,403,004 06/3 14,314 9/06/83 4,403,531 06/242,626 9/13/83 
4,403,008 06/356,174 9/06/83 4,403,533 06/286,229 9/13/83 
4,403,016 06/417,806 9/06/83 4,403,535 06/222,157 9/13/83 
4,403,019 06/362,749 9/06/83 4,403,536 06/276,256 9/13/83 
4,403,022 06/221,977 9/06/83 4,403,537 06/292,729 9/13/83 
4,403,032 06/342,352 9/06/83 4,403,539 06/261 ,484 9/13/83 
4,403,040 06/350,801 9/06/83 4,403,540 06/364,445 9/13/83 
4,403,046 06/308,412 9/06/83 4,403,557 06/386,307 9/13/83 
4,403,049 06/327,829 9/06/83 4,403,565 06/242,625 9/13/83 
4,403,059 06/349,830 9/06/83 4,403,579 06/295,557 9/13/83 
4,403,078 06/414,767 9/06/83 4,403,582 06/277,818 9/13/83 
4,403,085 06/330,290 9/06/83 4,403,588 06/274, 187 9/13/83 
4,403,096 06/278,350 9/06/83 4,403,590 06/285,413 9/13/83 
4,403,098 06/357,126 9/06/83 4,403,597 06/225,662 9/13/83 
4,403,100 06/316,480 9/06/83 4,403,603 06/260,261 9/13/83 
4,403,108 06/249,686 9/06/83 4,403,608 06/248,495 9/13/83 
4,403,110 06/263 ,982 9/06/83 4,403,619 06/255,460 9/13/83 
4,403,118 06/245,914 9/06/83 4,403,622 06/402,790 9/13/83 
4,403,121 06/289,787 9/06/83 4,403,624 06/305 ,697 9/13/83 
4,403,133 06/326,784 9/06/83 4,403,634 06/244,834 9/13/83 
4,403,135 06/252,568 9/06/83 4,403,640 06/282,728 9/13/83 
4,403,143 06/226,449 9/06/83 4,403,649 06/3 16,828 9/13/83 
4,403,151 06/250,217 9/06/83 4,403,651 06/298,353 9/13/83 
4,403,168 06/295,148 9/06/83 4,403,652 06/249,855 9/13/83 
4,403,165 06/375,895 9/06/83 4,403,655 06/236,318 9/13/83 
4,403,183 06/252,749 9/06/83 4,403,661 06/252,283 9/13/83 
4,403,188 06/247 ,240 9/06/83 4,403,663 06/253,106 9/13/83 
4,403,196 06/256,373 9/06/83 4,403,665 06/262,650 9/13/83 
4,403,203 06/323,444 9/06/83 4,403,667 06/289,211 9/13/83 
4,403,227 06/309,871 9/06/83 4,403,671 06/266,056 9/13/83 
4,403,229 06/316,479 9/06/83 4,403,678 06/316,813 9/13/83 
4,403,244 06/231,924 9/06/83 4,403,680 06/225,433 9/13/83 
4,403,251 06/274,506 9/06/83 4,403,685 06/221,049 9/13/83 
4,403,258 06/315,580 9/06/83 4,403,688 06/260,980 9/13/83 
4,403,279 06/317,169 9/06/83 4,403,698 06/255,754 9/13/83 
4,403,312 06/221 ,600 9/06/83 4,403,711 06/324,014 9/13/83 
4,403,325 06/240,620 9/06/83 4,403,717 06/341,931 9/13/83 
4,403,326 06/276,860 9/06/83 4,403,718 06/312,132 9/13/83 
4,403,327 06/256,139 9/06/83 4,403,728 06/377 ,539 9/13/83 
4,403,330 06/28 1,904 9/06/83 4,403,729 06/402,019 9/13/83 
4,403,342 06/25 1,644 9/06/83 4,403,738 06/373,296 9/13/83 
4,403,345 06/302,675 9/06/83 4,403,745 06/307 ,987 9/13/83 
4,403,347 06/232,005 9/06/83 4,403,749 06/241,240 9/13/83 
4,403,352 06/326,556 9/06/83 4,403,751 06/290,085 9/13/83 
4,403,354 06/306,420 9/13/83 4,403,753 06/28 1,563 9/13/83 
4,403,361 06/236,570 9/13/83 4,403,758 06/307,113 9/13/83 
4,403,364 06/341,272 9/13/83 4,403,761 06/222,383 9/13/83 
4,403,376 06/229,130 9/13/83 4,403,770 06/360,190 9/13/83 
4,403,383 06/287 ,529 9/13/83 4,403,772 06/302,316 9/13/83 
4,403,385 06/28 1,069 9/13/83 4,403,775 06/388,092 9/13/83 
4,403,388 06/262,397 9/13/83 4,403,777 06/223,537 9/13/83 
4,403,389 06/231,896 9/13/83 4,403,780 06/283,626 9/13/83 
4,403,391 06/252,036 9/13/83 4,403,781 06/304,622 9/13/83 
4,403,393 06/314,281 9/13/83 4,403,789 06/329,320 9/13/83 
4,403,419 06/275,565 9/13/83 4,403,800 06/257,119 9/13/83 
4,403,423 06/295 ,094 9/13/83 4,403,801 06/277,753 9/13/83 
4,403,425 06/278,157 9/13/83 4,403,803 06/261 ,644 9/13/83 
4,403,427 06/384,021 9/13/83 4,403,809 06/3 14,340 9/13/83 
4,403,428 06/321 ,238 9/13/83 4,403,817 06/246,326 9/13/83 
4,403,434 06/340,257 9/13/83 4,403,823 06/240,901 9/13/83 
4,403,436 06/299,734 9/13/83 4,403,831 06/301,114 9/13/83 
4,403,437 06/241 ,726 9/13/83 4,403,840 06/241,781 9/13/83 
4,403,445 06/309,590 9/13/83 4,403,843 06/360,553 9/13/83 
4,403,456 06/297,168 9/13/83 4,403,849 06/332,353 9/13/83 
4,403,466 06/375,421 9/13/83 4,403,855 06/349,927 9/13/83 
4,403,467 06/426,985 9/13/83 4,403,886 06/355,111 9/13/83 
4,403,468 06/387 ,042 9/13/83 4,403,887 06/269,736 9/13/83 
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Patent Number Serial Number Issue Date 4,404,357 06/374,054 9/13/83 
4,404,359 06/399,211 9/13/83 

4,403,889 06/271,520 9/13/83 4,404,363 06/371,532 9/13/83 
4,403,894 06/232,472 9/13/83 4,404,364 06/371,346 9/13/83 
4,403,895 06/269,345 9/13/83 4,404,367 06/296,566 9/13/83 
4,403,899 06/269,563 9/13/83 4,404,389 06/403,118 9/13/83 
4,403,900 06/225,713 9/13/83 4,404,392 06/321 ,498 9/13/83 
4,403,912 06/246,657 9/13/83 4,404,394 06/318,980 9/13/83 
4,403,918 06/340,774 9/13/83 4,404,398 06/324,747 9/13/83 
4,403,925 06/289,752 9/13/83 4,404,420 06/292,937 9/13/83 
4,403,931 06/343,237 9/13/83 4,404,422 06/302,650 9/13/83 
4,403,935 06/247,810 9/13/83 4,404,431 06/322,684 9/13/83 
4,403,946 06/309,426 9/13/83 4,404,444 06/345,620 9/13/83 
4,403,956 06/282,737 9/13/83 4,404,447 06/252,330 9/13/83 
4,403,960 06/357,274 9/13/83 4,404,457 06/372,397 9/13/83 
4,403,964 06/308,902 9/13/83 4,404,460 9/13/83 
4,403,969 06/236,208 9/13/83 4,404,463 9/13/83 
4,403,971 06/260,168 9/13/83 4,404,488 A 9/13/83 
4,403,973 06/270,288 9/13/83 4,404,492 9/13/83 
4,403,977 06/249,837 9/13/83 4,404,494 9/13/83 
4,403,986 06/368, 157 9/13/83 4,404,498 9/13/83 
4,403,987 06/342,150 9/13/83 4,404,502 y 9/13/83 
4,403,995 06/350,116 9/13/83 a 9/13/83 
4,403,997 06/334,538 9/13/83 f 9/13/83 
4,403,998 06/334,159 9/13/83 : 9/13/83 
4,404,001 06/414,270 9/13/83 9/13/83 
4,404,003 06/312,061 9/13/83 9/13/83 
4,404,006 06/275,279 9/13/83 , 9/13/83 
4,404,007 06/328,797 9/13/83 9/13/83 
4,404,010 06/317,704 9/13/83 , 9/13/83 
4,404,015 06/281,531 9/13/83 9/13/83 
4,404,018 06/391 ,088 9/13/83 ; 9/13/83 
4,404,022 06/334,897 9/13/83 9/13/83 
4,404,025 06/351,530 9/13/83 9/13/83 
06/373,295 9/13/83 9/13/83 

06/217,202 9/13/83 9/13/83 

06/300, 197 9/13/83 9/13/83 

06/382,407 9/13/83 9/13/83 

06/370,352 9/13/83 r 9/13/83 

06/360,646 9/13/83 9/13/83 

06/314,939 9/13/83 9/13/83 

9/13/83 9/13/83 

9/13/83 t 9/13/83 

9/13/83 x 9/13/83 

9/13/83 9/13/83 

9/13/83 a 9/20/83 

9/13/83 06/345,216 9/20/83 

9/13/83 06/359,508 9/20/83 

9/13/83 06/239,345 9/20/83 

a 9/13/83 06/266,589 9/20/83 

06/391,197 9/13/83 06/374,422 9/20/83 

06/383,935 9/13/83 06/327 ,887 9/20/83 

06/326,088 9/13/83 06/261 ,936 9/20/83 

06/295,562 9/13/83 06/257,410 9/20/83 

06/320,235 9/13/83 06/319,918 9/20/83 

06/3 11,682 9/13/83 06/349/376 9/20/83 

06/264,096 9/13/83 06/319,411 9/20/83 

06/233,767 9/13/83 06/351,174 9/20/83 

06/321,021 9/13/83 06/242,637 9/20/83 

06/337,103 9/13/83 06/319,114 9/20/83 

06/263,643 9/13/83 06/341,788 9/20/83 

06/322,513 9/13/83 06/317,784 9/20/83 

06/287,839 9/13/83 06/266,296 9/20/83 

06/268,701 9/13/83 06/220,813 9/20/83 

06/254,546 9/13/83 06/259,840 9/20/83 

06/321,027 9/13/83 06/254,880 9/20/83 

06/224,743 9/13/83 06/244,208 9/20/83 

06/364,748 9/13/83 06/228,704 9/20/83 

06/263,599 9/13/83 06/236,332 9/20/83 

06/255,622 9/13/83 06/291,246 9/20/83 

06/310,555 9/13/83 06/272,477 9/20/83 

06/228,633 9/13/83 06/244,950 9/20/83 

06/351,479 9/13/83 06/244,624 9/20/83 

06/396,571 9/13/83 06/299,630 9/20/83 

06/409,765 9/13/83 06/325,617 9/20/83 

06/409,764 9/13/83 06/315,713 9/20/83 

06/456,344 9/13/83 06/362,503 9/20/83 

06/370,900 9/13/83 4,404,831 06/283,004 9/20/83 

06/406,991 9/13/83 4,404,838 06/286,086 9/20/83 
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Patent Number Serial Number Issue Date 4,405,166 06/255,108 9/20/83 
4,405,169 06/246,207 9/20/83 

4,404,844 06/341 ,854 9/20/83 4,405,170 06/289,305 9/20/83 
4,404,850 06/338,367 9/20/83 4,405,171 06/334,525 9/20/83 
4,404,855 06/311,509 9/20/83 4,405,178 06/263,480 9/20/83 
4,404,856 06/245,373 9/20/83 4,405,181 06/257 ,386 9/20/83 
4,404,859 06/341,112 9/20/83 4,405,183 9/20/83 
4,404,861 06/285,640 9/20/83 4,405,190 9/20/83 
4,404,862 06/317,070 9/20/83 4,405,196 x 9/20/83 
4,404,863 06/220,435 9/20/83 4,405,218 9/20/83 
4,404,867 06/369,885 9/20/83 4,405,223 9/20/83 
4,404,871 06/308, 104 9/20/83 4,405,225 ; 9/20/83 
4,404,872 06/308,105 9/20/83 4,405,229 9/20/83 
4,404,873 06/310,507 9/20/83 4,405,231 " 9/20/83 
4,404,885 06/250,580 9/20/83 4,405,246 9/20/83 
4,404,886 06/293,555 9/20/83 4,405,255 , 9/20/83 
4,404,890 06/352,932 9/20/83 4,405,261 . 9/20/83 
4,404,892 06/217,844 9/20/83 4,405,263 9/20/83 
06/291,014 9/20/83 4,405,266 06/474,272 9/20/83 

06/362,623 9/20/83 4,405,267 06/293,377 9/20/83 

06/3 18,664 9/20/83 4,405,277 06/244,045 9/20/83 

06/249,123 9/20/83 4,405,282 06/297,038 9/20/83 

06/217,792 9/20/83 4,405,283 06/274,379 9/20/83 

06/218,538 9/20/83 4,405,287 06/276,704 9/20/83 

06/283,278 9/20/83 4,405,301 06/319,569 9/20/83 

06/284,652 9/20/83 4,405,302 06/392,528 9/20/83 

06/285,591 9/20/83 4,405,303 06/297,134 9/20/83 

06/456,734 9/20/83 4,405,306 06/328,734 9/20/83 

06/366,447 9/20/83 4,405,313 06/343,736 9/20/83 

06/324,762 9/20/83 4,405,317 06/306,954 9/20/83 

06/349,533 9/20/83 4,405,323 06/299,813 9/20/83 

06/427,929 9/20/83 4,405,325 06/289,343 9/20/83 

06/287,155 9/20/83 4,405,339 06/288,358 9/20/83 

06/253,569 9/20/83 4,405,343 06/413,744 9/20/83 

06/295,767 9/20/83 4,405,345 06/346,239 9/20/83 

4,405,001 06/302,833 9/20/83 4,405,351 06/278,790 9/20/83 
4,405,002 06/309,825 9/20/83 4,405,352 06/344,460 9/20/83 
4,405,003 06/229,761 9/20/83 4,405,355 06/228,395 9/20/83 
4,405,005 06/260,736 9/20/83 4,405,358 06/259,618 9/20/83 
4,405,009 06/275,320 9/20/83 4,405,362 06/402,716 9/20/83 
4,405,011 06/306,554 9/20/83 4,405,364 06/379,082 9/20/83 
4,405,015 06/326,461 9/20/83 4,405,367 06/391 ,252 9/20/83 
4,405,018 06/278,439 9/20/83 4,405,369 06/288,397 9/20/83 
4,405,027 06/311,467 9/20/83 4,405,383 06/327,745 9/20/83 
4,405,028 06/275,113 9/20/83 4,405,386 06/365,726 9/20/83 
4,405,030 06/244,396 9/20/83 4,405,396 06/240,182 9/20/83 
4,405,031 06/406,898 9/20/83 4,405,403 06/255,968 9/20/83 
4,405,032 06/261 ,500 9/20/83 4,405,415 06/308,472 9/20/83 
4,405,033 06/228,432 9/20/83 4,405,416 06/302,337 9/20/83 
4,405,037 06/272,183 9/20/83 4,405,418 06/240,226 9/20/83 
4,405,045 4,405,420 06/305,877 9/20/83 
4,405,050 4,405,422 06/420,253 9/20/83 
4,405,065 J 4,405,424 06/383,272 9/20/83 
4,405,067 4 4,405,427 06/317,162 9/20/83 
4,405,069 5 4,405,428 06/401 ,488 9/20/83 
4,405,070 Q 4,405,434 06/338,383 9/20/83 
4,405,072 4,405,442 06/444,268 9/20/83 
4,405,076 06/412,471 4,405,444 06/439,972 9/20/83 
4,405,081 06/341 ,305 4,405,446 06/338,600 9/20/83 
4,405,088 06/245,742 4,405,460 06/265,343 9/20/83 
4,405,092 06/227,408 4,405,465 06/393,578 9/20/83 
4,405,102 06/323,525 4,405,466 06/374,350 9/20/83 
4,405,106 06/385,022 4,405,470 06/341,718 9/20/83 
4,405,109 06/300,045 4,405,491 06/306,768 9/20/83 
4,405,110 06/352,031 4,405,500 06/326,711 9/20/83 
4,405,111 06/256,545 4,405,505 06/247,357 9/20/83 
4,405,113 06/262,791 4,405,508 06/296, 150 9/20/83 
4,405,115 06/236,298 4,405,514 06/473,396 9/20/83 
4,405,116 06/230.806 4,405,516 06/403,843 9/20/83 
4,405,122 06/270,827 4,405,517 06/403,845 9/20/83 
4,405,127 06/376,513 4,405,518 06/404,936 9/20/83 
4,405,132 06/299, 186 4,405,522 06/340,434 9/20/83 
4,405,138 06/423,588 4,405,539 06/319,988 9/20/83 
4,405,140 06/359,123 4,405,542 06/342,609 9/20/83 
4,405,141 06/266,840 4,405,544 06/348,824 9/20/83 
4,405,142 06/241,750 4,405,547 06/369,596 9/20/83 
4,405,146 06/288,415 4,405,554 06/302,057 9/20/83 
4,405,153 06/245,460 4,505,557 06/242,071 9/20/83 
4,405,161 06/271,832 4,405,559 06/290,289 9/20/83 
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4,406,032 06/245,064 9/27/83 
4,405,568 06/451,297 9/20/83 4,406,033 06/286,145 9/27/83 
4,405,569 06/318,150 9/20/83 4,406,034 06/285,853 9/27/83 
4,405,572 06/411,551 9/20/83 4,406,039 06/289,648 9/27/83 
4,405,578 06/321,060 9/20/83 4,406,061 06/251,371 9/27/83 
4,405,579 06/321,061 9/20/83 4,406,064 06/273,756 9/27/83 
4,405,590 06/358,387 9/20/83 4,406,065 06/347 ,253 9/27/83 
4,405,591 06/358,853 9/20/83 4,406,066 06/298,957 9/27/83 
4,405,604 06/347,051 9/20/83 4,406,070 06/310,736 9/27/83 
4,405,607 06/282,045 9/20/83 4,406,071 06/332,378 9/27/83 
4,405,614 06/356,722 9/20/83 4,406,078 06/260,890 9/27/83 
4,405,618 06/279,454 9/20/83 4,406,079 06/269,707 9/27/83 
4,405,620 06/227,621 9/20/83 4,406,085 06/332,709 9/27/83 
4,405,627 06/261 ,296 9/20/83 4,406,094 06/233,061 9/27/83 
4,405,638 06/372,985 9/20/83 4,406,107 06/278,758 9/27/83 
4,405,643 06/296,830 9/20/83 4,406,108 06/245,980 9/27/83 
4,405,651 06/253,348 9/20/83 4,406,109 06/297,830 9/27/83 
4,405,666 06/364,747 9/20/83 4,406,113 06/317,173 9/27/83 
4,405,669 06/300,109 9/20/83 4,406,116 06/273,218 9/27/83 
4,405,671 06/341,010 9/20/83 4,406,120 06/280,761 9/27/83 
4,405,673 06/314,885 9/20/83 4,406,125 06/291,712 9/27/83 
4,405,682 06/243,452 9/20/83 4,406,132 06/289,341 9/27/83 
4,405,685 06/319,911 9/20/83 4,406,137 06/300,858 9/27/83 
4,405,686 06/385,942 9/20/83 4,406,138 06/322,494 9/27/83 
4,405,696 06/370,662 9/20/83 4,406,147 06/303,026 9/27/83 
4,405,706 06/388,366 9/20/83 4,406,152 06/257,998 9/27/83 
4,405,713 06/334,620 9/20/83 4,406,153 06/296,856 9/27/83 
4,405,724 06/439,033 9/20/83 4,406,157 06/277,601 9/27/83 
4,405,726 06/370,984 9/20/83 4,406,178 06/241 ,558 9/27/83 
4,405,743 06/311,655 9/20/83 4,406,183 06/289,048 9/27/83 
4,405,746 06/238,725 9/20/83 4,406,188 06/322,750 9/27/83 
4,405,747 06/367,883 9/20/83 4,406,190 06/263,311 9/27/83 
4,405,751 06/355,644 9/20/83 4,406,197 06/267,921 9/27/83 
4,405,764 06/454,816 9/20/83 4,406,220 06/254,255 9/27/83 
4,405,771 06/312,319 9/20/83 4,406,232 06/246,203 9/27/83 
4,405,777 06/398,178 9/20/83 4,406,234 06/266, 143 9/27/83 
4,405,783 06/388,464 9/20/83 4,406,237 06/263 ,467 9/27/83 
4,405,787 06/365,139 9/20/83 4,406,239 06/351,690 9/27/83 
4,405,789 06/237,784 9/20/83 4,406,240 06/253,527 9/27/83 
4,405,803 06/380,581 9/20/83 4,406,242 06/242,449 9/27/83 
4,405,804 06/414,161 9/20/83 4,406,245 06/298,594 9/27/83 
4,405,805 06/286,996 9/20/83 4,406,246 06/263 ,449 9/27/83 
4,405,808 06/370,037 9/20/83 4,406,259 06/353,322 9/27/83 
4,405,812 06/350,204 9/20/83 4,406,264 06/280, 123 9/27/83 
4,405,818 06/307 ,049 9/20/83 4,406,266 06/297, 164 9/27/83 
4,405,830 06/279,514 9/20/83 4,406,269 06/228,695 9/27/83 
4,405,834 06/280,390 9/20/83 4,406,276 06/354,763 9/27/83 
4,405,835 06/301 ,567 9/20/83 4,406,283 06/345,784 9/27/83 
4,405,836 06/336,979 9/20/83 4,406,285 06/227,709 9/27/83 
4,405,837 06/218,878 9/20/83 4,406,296 06/339,824 9/27/83 
4,405,839 06/353 ,644 9/20/83 4,406,297 06/323,761 9/27/83 
4,405,848 06/282,713 9/20/83 4,406,298 06/330,214 9/27/83 
4,405,859 06/227 ,403 9/20/83 4,406,301 06/281,557 9/27/83 
4,405,860 06/225,828 9/20/83 4,406,304 06/290,430 9/27/83 
4,405,872 06/239,624 9/20/83 4,406,311 06/266,657 9/27/83 
4,405,878 06/307,404 9/20/83 4,406,313 06/305,435 9/27/83 
4,405,879 06/246,588 9/20/83 4,406,315 06/237,091 9/27/83 
4,405,884 06/257,575 9/20/83 4,406,317 06/327,108 9/27/83 
4,405,890 06/289,506 9/20/83 4,406,323 06/342,476 9/27/83 
4,405,896 06/319,679 9/20/83 4,406,324 06/267,726 9/27/83 
4,405,913 06/293,199 9/20/83 4,406,337 06/249,583 9/27/83 
4,405,914 06/303,203 9/20/83 4,406,340 06/274,652 9/27/83 
4,405,919 06/257,783 9/20/83 4,406,355 06/224,840 9/27/83 
4,405,938 06/265,810 9/20/83 4,406,359 06/227,300 9/27/83 
4,405,939 06/316,465 9/20/83 4,406,360 06/219,422 9/27/83 
4,405,961 06/290,646 9/20/83 4,406,367 06/293,755 9/27/83 
4,405,973 06/239,360 9/20/83 4,406,371 06/319,639 9/27/83 
4,405,977 06/296,296 9/20/83 4,406,382 06/225,512 9/27/83 
4,405,986 06/255,030 9/20/83 4,406,391 06/369,321 9/27/83 
4,405,990 06/282,999 9/20/83 4,406,395 06/359,564 9/27/83 
4,405,999 06/221,735 9/20/83 4,406,398 06/333,281 9/27/83 
4,406,007 06/313,917 9/20/83 4,406,400 06/304,749 9/27/83 
4,406,010 06/221,189 9/20/83 4,406,402 06/258,437 9/27/83 
4,406,014 06/250,860 9/20/83 4,406,406 06/243,377 9/27/83 
4,406,016 06/325,162 9/20/83 4,406,408 06/270,349 9/27/83 
Re. 32,679 06/781,119 5/31/88 4,406,409 06/302,025 9/27/83 
(4,406,112) (06/325,887) (9/27/83) 4,406,422 06/296,901 9/27/83 
4,406,022 06/321,988 9/27/83 4,406,430 06/217,814 9/27/83 
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4,406,829 06/3 18,445 9/27/83 
4,406,438 06/327 ,847 9/27/83 4,406,833 06/385,036 9/27/83 
4,406,441 06/330,717 9/27/83 4,406,843 06/319,400 9/27/83 
4,406,443 06/375,146 9/27/83 4,406,846 06/445,435 9/27/83 
4,406,445 06/327,217 9/27/83 4,406,853 06/302,335 9/27/83 
4,406,447 06/296,223 9/27/83 4,406,874 06/373,640 9/27/83 
4,406,450 06/382,896 9/27/83 4,406,889 06/233,223 9/27/83 
4,406,474 06/264,339 9/27/83 4,406,895 06/341 ,006 9/27/83 
4,406,475 06/243,052 9/27/83 4,406,896 06/277 ,444 9/27/83 
4,406,480 06/262,741 9/27/83 4,406,897 06/280,808 9/27/83 
4,406,483 06/370,053 9/27/83 4,406,898 06/340,627 9/27/83 
4,406,485 06/258 ,022 9/27/83 4,406,907 06/361 ,200 9/27/83 
4,406,489 06/283,831 9/27/83 4,406,908 06/260,900 9/27/83 
4,406,492 06/323,237 9/27/83 4,406,912 06/338,395 9/27/83 
4,406,494 06/266,784 9/27/83 4,406,913 06/327 ,482 9/27/83 
4,406,500 06/277 ,436 9/27/83 4,406,915 06/252,963 9/27/83 
4,406,503 06/321,716 9/27/83 4,406,917 06/3 10,032 9/27/83 
4,406,504 06/332,097 9/27/83 4,406,921 06/273,742 9/27/83 
4,406,505 06/235,657 9/27/83 4,406,922 06/295,185 9/27/83 
4,406,521 06/230,099 9/27/83 4,406,924 06/234,534 9/27/83 
4,406,527 06/244,937 9/27/83 4,406,926 06/218,054 9/27/83 
4,406,528 06/294, 168 9/27/83 4,406,927 06/261 ,929 9/27/83 
4,406,529 06/339,489 9/27/83 4,406,934 06/263,021 9/27/83 
4,406,536 06/345,543 9/27/83 4,406,937 06/240,946 9/27/83 
4,406,537 06/249,063 9/27/83 4,406,942 06/264,971 9/27/83 
4,406,548 06/364,199 9/27/83 4,406,957 06/3 13,943 9/27/83 
4,406,551 06/304, 188 9/27/83 4,406,959 06/261 ,487 9/27/83 
4,406,552 06/231,413 9/27/83 4,406,962 06/264,685 9/27/83 
4,406,553 06/333,147 9/27/83 4,406,963 06/229,491 9/27/83 
4,406,558 06/216,979 9/27/83 4,406,967 06/295,567 9/27/83 
4,406,560 06/239,109 9/27/83 4,406,970 06/282,229 9/27/83 
4,406,561 06/298,565 9/27/83 4,406,979 06/243,486 9/27/83 
4,406,576 06/288,283 9/27/83 4,406,989 06/284,288 9/27/83 
4,406,578 06/221 ,332 9/27/83 4,406,994 06/340,554 9/27/83 
4,406,583 06/225,007 9/27/83 4,406,999 06/280, 140 9/27/83 
4,406,587 06/252,383 9/27/83 4,407,012 06/341,138 9/27/83 
4,406,609 06/285,274 9/27/83 4,407,017 06/331,998 9/27/83 
4,406,611 06/265,458 9/27/83 4,407,021 06/249,114 10/04/83 
4,406,613 06/292,936 9/27/83 4,407.028 06/234,254 10/04/83 
4,406,624 06/297,579 9/27/83 4,407,033 06/332,253 10/04/83 
4,406,628 06/269,989 9/27/83 4,407,035 06/373,412 10/04/83 
4,406,631 06/308,309 9/27/83 4,407,037 06/296,063 10/04/83 
4,406,635 06/358,006 9/27/83 4,407,040 06/330,180 10/04/83 
4,406,636 06/3 17,868 9/27/83 4,407,043 06/224,660 10/04/83 
4,406,637 06/279,740 9/27/83 4,407,051 06/389,666 10/04/83 
4,406,638 06/290,472 9/27/83 4,407,053 06/324,536 10/04/83 
4,406,640 06/407,040 9/27/83 4,407,056 06/335,669 10/04/83 
4,406,651 06/368,651 9/27/83 4,407,062 06/276,994 10/04/83 
4,406,653 06/342,873 9/27/83 4,407,065 06/299,473 10/04/83 
4,406,655 06/283,474 9/27/83 4,407,075 06/326,849 10/04/83 
4,406,664 06/267,777 9/27/83 4,407,082 06/320,939 10/04/83 
4,406,666 06/299,163 9/27/83 4,407,089 06/248,404 10/04/83 
4,406,672 06/242,082 9/27/83 4,407,093 06/428,422 10/04/83 
4,406,677 06/324,751 9/27/83 4,407,111 06/296,436 10/04/83 
4,406,678 06/346,913 9/27/83 4,407,114 06/277,016 10/04/83 
4,406,679 06/303,881 9/27/83 4,407,116 06/303,382 10/04/83 
4,406,693 06/413,636 9/27/83 4,407,119 06/243,020 10/04/83 
4,406,699 06/271,889 9/27/83 4,407,126 06/322,498 10/04/83 
4,406,700 06/282,898 9/27/83 4,407,129 06/368,085 10/04/83 
4,406,708 06/353,802 9/27/83 4,407,132 06/330,433 10/04/83 
4,406,720 06/318,799 9/27/83 4,407,133 06/291 ,794 10/04/83 
4,406,724 06/317,042 9/27/83 4,407,134 06/323,054 10/04/83 
4,406,729 06/3 18,047 9/27/83 4,407,138 06/278,944 10/04/83 
4,406,731 06/271,980 9/27/83 4,407,149 06/430,959 10/04/83 
4,406,735 06/267,968 9/27/83 4,407,155 06/3 12,004 10/04/83 
4,406,739 06/320,962 9/27/83 4,407,162 06/358,345 10/04/83 
4,406,741 06/328,792 9/27/83 4,407,163 06/264,130 10/04/83 
4,406,744 06/321,901 9/27/83 4,407,164 06/394,438 10/04/83 
4,406,752 06/444,931 9/27/83 4,407,165 06/248,746 10/04/83 
4,406,757 06/379,590 9/27/83 4,407,178 06/304,910 10/04/83 
4,406,759 06/313,179 9/27/83 4,407,181 06/224,114 10/04/83 
4,406,761 06/257,096 9/27/83 4,407,185 06/351,634 10/04/83 
4,406,766 06/310,515 9/27/83 4,407,189 06/397,547 10/04/83 
4,406,772 06/387,478 9/27/83 4,407,191 06/305,323 10/04/83 
4,406,774 06/225,517 9/27/83 4,407,192 06/314,189 10/04/83 
4,406,793 06/387,957 9/27/83 4,407,199 06/292,129 10/04/83 
4,406,806 06/351,852 9/27/83 4,407,200 06/263,308 10/04/83 
4,406,824 06/346,562 9/27/83 4,407,203 06/262,591 10/04/83 
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4,407,576 06/337,928 10/04/83 
4,407,205 06/373,582 10/04/83 4,407,582 06/224,627 10/04/83 
4,407,213 06/438,839 10/04/83 4,407,592 06/238,228 10/04/83 
4,407,215 06/330,559 10/04/83 4,407,594 06/267,929 10/04/83 
4,407,219 06/283,149 10/04/83 4,407,597 06/27 1,937 10/04/83 
4,407,220 06/264, 184 10/04/83 4,407,599 06/356,039 10/04/83 
4,407,221 06/218,280 10/04/83 4,407,600 06/305,152 10/04/83 
4,407,222 06/295 ,067 10/04/83 4,407,608 06/287 ,526 10/04/83 
4,407,227 06/323,427 10/04/83 4,407,613 06/341,735 10/04/83 
4,407,230 06/385,097 10/04/83 4,407,622 06/264,614 10/04/83 
4,407,232 06/356, 123 10/04/83 4,407,624 06/290,597 10/04/83 
4,407,235 06/363,581 10/04/83 4,407,636 06/325,972 10/04/83 
4,407,243 06/294,464 10/04/83 4,407,645 06/282,207 10/04/83 
4,407,252 06/270,639 10/04/83 4,407,656 06/261 ,993 10/04/83 
4,407,257 06/33 1,866 10/04/83 4,407,657 06/262,003 10/04/83 
4,407,262 06/239,681 10/04/83 4,407,660 06/300,338 10/04/83 
4,407,270 06/270,222 10/04/83 4,407,661 06/327,831 10/04/83 
4,407,279 06/296,954 10/04/83 4,407,668 06/380,817 10/04/83 
4,407,283 06/312,535 10/04/83 4,407,673 06/346,340 10/04/83 
4,407,298 06/283,716 10/04/83 4,407,676 06/394,785 10/04/83 
4,407,313 06/236,451 10/04/83 4,407,684 06/258,201 10/04/83 
4,407,315 06/272,911 10/04/83 4,407,690 06/356,718 10/04/83 
4,407,317 06/244,158 10/04/83 4,407,699 06/320,742 10/04/83 
4,407,319 06/323,973 10/04/83 4,407,700 06/388,338 10/04/83 
4,407,324 06/234,920 10/04/83 4,407,710 06/311,546 10/04/83 
4,407,328 06/252,533 10/04/83 4,407,713 06/290,426 10/04/83 
4,407,333 06/276,396 10/04/83 4,407,717 06/444,350 10/04/83 
4,407,335 06/228,952 10/04/83 4,407,719 06/316,725 10/04/83 
4,407,356 06/241,677 10/04/83 4,407,722 06/387,308 10/04/83 
4,407,358 06/287,071 10/04/83 4,407,723 06/356,035 10/04/83 
4,407,359 06/285,748 10/04/83 4,407,738 06/333,131 10/04/83 
4,407,364 06/228,996 10/04/83 4,407,739 06/344,020 10/04/83 
4,407,365 06/297,375 10/04/83 4,407,752 06/403 ,952 10/04/83 
4,407,380 06/272,394 10/04/83 4,407,753 06/280,266 10/04/83 
4,407,381 06/375,973 10/04/83 4,407,754 06/357,438 10/04/83 
4,407,382 06/249,715 10/04/83 4,407,758 06/3 16,597 10/04/83 
4,407,383 06/313,361 10/04/83 4,407,770 06/359,832 10/04/83 
4,407,389 06/226,030 10/04/83 4,407,782 06/299,267 10/04/83 
4,407,392 06/298,221 10/04/83 4,407,783 06/408,408 10/04/83 
4,407,393 06/266,623 10/04/83 4,407,786 06/252,662 10/04/83 
4,407,399 06/230,079 10/04/83 4,407,789 06/321,874 10/04/83 
4,407,400 06/229,398 10/04/83 4,407,798 06/296,301 10/04/83 
4,407,401 06/231,020 10/04/83 4,407,802 06/306, 112 10/04/83 
4,407,404 06/280,385 10/04/83 4,407,803 06/293,767 10/04/83 
4,407,405 06/280,386 10/04/83 4,407,806 06/323,832 10/04/83 
4,407,414 06/416,958 10/04/83 4,407,807 06/332,568 10/04/83 
4,407,418 06/267,786 10/04/83 4,407,814 06/330,364 10/04/83 
4,407,420 06/289,382 10/04/83 4,407,817 06/369,713 10/04/83 
4,407,425 06/350,754 10/04/83 4,407,818 06/304,303 10/04/83 
4,407,434 06/259,720 10/04/83 4,407,825 06/344,175 10/04/83 
4,407,436 06/352,126 10/04/83 4,407,843 06/295,083 10/04/83 
4,407,442 06/324,771 10/04/83 4,407,844 06/304,100 10/04/83 
4,407,444 06/318,310 10/04/83 4,407,845 06/389,270 10/04/83 
4,407,449 06/315,857 10/04/83 4,407,857 06/279, 182 10/04/83 
4,407,453 06/3 14,996 10/04/83 4,407,864 06/307 ,577 10/04/83 
4,407,455 06/369,033 10/04/83 4,407,870 06/377,588 10/04/83 
4,407,458 06/321,635 10/04/83 4,407,875 06/270,563 10/04/83 
4,407,459 06/307,656 10/04/83 4,407,876 06/239,493 10/04/83 
4,407,461 06/351,891 10/04/83 4,407,878 06/242,022 10/04/83 
4,407,471 06/217,490 10/04/83 4,407,886 06/3 16,445 10/04/83 
4,407,476 06/346,527 10/04/83 4,407,891 06/323,332 10/04/83 
4,407,488 06/437,844 10/04/83 4,407,900 06/309,782 10/04/83 
4,407,489 06/445,769 10/04/83 4,407,915 06/320,841 10/04/83 
4,407,499 06/269,669 10/04/83 4,407,916 06/358,263 10/04/83 
4,407,506 06/350,999 10/04/83 4,407,938 06/369,362 10/04/83 
4,407,507 06/280,327 10/04/83 4,407,939 06/250,331 10/04/83 
4,407,508 06/450,339 10/04/83 4,407,941 06/355,464 10/04/83 
4,407,518 06/455,065 10/04/83 4,407,959 06/313,666 10/04/83 
4,407,519 06/308,268 10/04/83 4,407,968 06/412,336 10/04/83 
4,407,520 06/255,623 10/04/83 4,407,969 06/357,024 10/04/83 
4,407,525 06/263,373 10/04/83 4,407,978 06/437,619 10/04/83 
4,407,533 06/307,441 10/04/83 4,407,980 06/423,802 10/04/83. 
4,407,539 06/297 ,094 10/04/83 4,408,000 06/327,947 10/04/83 
4,407,540 06/291 ,087 10/04/83 4,408,015 06/349,946 10/04/83 
4,407,547 06/254,602 10/04/83 4,408,019 06/272,452 10/04/83 
4,407,548 06/320,892 10/04/83 4,408,027 06/288,887 10/04/83 
4,407,554 06/244,512 10/04/83 4,408,044 06/338,811 10/04/83 
4,407,557 06/283,235 10/04/83 4,408,048 06/264,714 10/04/83 
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4,408,428 06/425,751 10/11/83 
4,408,057 06/451,293 10/04/83 4,408,435 06/220,439 10/11/83 
4,408,060 06/224,416 10/04/83 4,408,439 06/235,367 10/11/83 
4,408,071 06/262,077 10/04/83 4,408,447 06/254,756 10/11/83 
4,408,088 06/347 ,524 10/04/83 4,408,455 06/264,682 10/11/83 
4,408,090 06/227,757 10/04/83 4,408,467 06/323,798 10/11/83 
4,408,091 06/258,905 10/04/83 4,408,474 06/282,275 10/11/83 
4,408,097 06/259,797 10/04/83 4,408,476 06/285,342 10/11/83 
4,408,101 06/269,137 10/04/83 4,408,479 06/345,537 10/11/83 
4,408,102 06/257,596 10/04/83 4,408,480 06/305,485 10/11/83 
4,408,106 06/360,474 10/04/83 4,408,483 06/294,990 10/11/83 
4,408,107 06/276,862 10/04/83 4,408,484 06/270,628 10/11/83 
4,408,110 06/222,975 10/04/83 4,408,486 06/431,718 10/11/83 
4,408,112 06/273,206 10/04/83 4,408,507 06/238,015 10/11/83 
4,408,115 06/285,497 10/04/83 4,408,511 06/273,903 10/11/83 
4,408,123 06/230,808 10/04/83 4,408,523 06/291 ,969 10/11/83 
4,408,124 06/254,097 10/04/83 4,408,527 06/266,890 10/11/83 
4,408,125 06/282,789 10/04/83 4,408,531 06/336,510 10/11/83 
4,408,127 06/377,980 10/04/83 4,408,535 06/224,808 10/11/83 
4,408,140 06/326,802 10/04/83 4,408,547 06/359,668 10/11/83 
4,408,146 06/229,793 10/04/83 4,408,551 06/301 ,640 10/11/83 
4,408,147 06/358,697 10/04/83 4,408,554 06/229,087 10/11/83 
4,408,164 06/298 ,373 10/04/83 4,408,557 06/255,119 10/11/83 
4,408,166 06/388,315 10/04/83 4,408,569 06/322,614 10/11/83 
4,408,171 06/243,607 10/04/83 4,408,574 06/275,775 10/11/83 
4,408,173 06/315,901 10/04/83 4,408,581 06/313,884 10/11/83 
4,408,175 06/340,416 10/04/83 4,408,591 06/319,787 10/11/83 
4,408,202 06/326,554 10/04/83 4,408,599 06/289,489 10/11/83 
4,408,215 06/220,844 -10/04/83 4,408,600 06/344,363 10/11/83 
4,408,220 06/229,449 10/04/83 4,408,611 06/238,203 10/11/83 
4,408,229 06/268,497 10/04/83 4,408,613 06/307,738 10/11/83 
4,408,230 06/280,906 10/04/83 4,408,617 06/226,014 10/11/83 
4,408,245 06/334,819 10/04/83 4,408,620 06/311,412 10/11/83 
4,408,251 06/282,945 10/04/83 4,408,621 06/271,857 10/11/83 
4,408,263 06/330,477 10/04/83 4,408,628 06/344,207 10/11/83 
4,408,265 06/254,026 10/04/83 4,408,630 06/361 ,039 10/11/83 
4,408,267 06/416,704 10/04/83 4,408,634 06/318,459 10/11/83 
4,408,270 06/284,016 10/04/83 4,408,640 06/3 14,604 10/11/83 
4,408,282 06/256,372 10/04/83 4,408,645 06/38 1,626 10/11/83 
4,408,284 06/227,025 10/04/83 4,408,650 06/366,525 10/11/83 
4,408,288 06/241 ,232 10/04/83 4,408,657 06/225,868 10/11/83 
4,408,291 06/270,003 10/04/83 4,408,658 06/280,151 10/11/83 
4,408,297 06/233,533 10/04/83 4,408,661 06/306,079 10/11/83 
4,408,298 06/277,982 10/04/83 4,408,662 06/287,367 10/11/83 
4,408,312 06/303,982 10/04/83 4,408,663 06/300,544 10/11/83 
4,408,315 06/306,454 10/04/83 4,408,667 06/267,807 10/11/83 
4,408,316 06/293,835 10/04/83 4,408,671 06/350,280 10/11/83 
4,408,317 06/369,204 10/04/83 4,408,675 06/266,171 10/11/83 
4,408,320 06/295,515 10/04/83 4,408,678 06/350,217 10/11/83 
4,408,321 06/257,183 10/04/83 4,408,684 06/238,387 10/11/83 
4,408,334 06/243,416 10/04/83 4,408,686 06/237,798 10/11/83 
4,408,337 06/236,631 10/04/83 4,408,687 06/298,996 10/11/83 
4,408,338 06/336,468 10/04/83 4,408,690 06/387,251 10/11/83 
4,408,339 06,233,995 10/04/83 4,408,691 06/388,523 10/11/83 
4,408,341 06/320,359 10/04/83 4,408,692 06/367,527 10/11/83 
4,408,346 06/301 ,660 10/04/83 4,408,694 06/267 ,965 10/11/83 
4,408,354 06/223,724 10/04/83 4,408,695 06/362,144 10/11/83 
Re. 32,681 06/786,813 5/31/88 4,408,697 06/387 ,438 10/11/83 
(4,408,776) (06/251,216) (10/11/83) 4,408,698 06/387 ,034 10/11/83 
Re. 33,095 07/168,433 10/17/89 4,408,708 06/252,290 10/11/83 
(4,699,725) (06/941,171) (10/13/87) 4,408,715 06/244,702 10/11/83 
4,408,355 06/443,061 10/11/83 4,408,717 06/257,882 10/11/83 
4,408,356 06/330,173 10/11/83 4,408,718 06/305,501 10/11/83 
4,408,358 06/408 ,695 10/11/83 4,408,720 06/225,196 10/11/83 
4,408,367 06/255,367 10/11/83 4,408,721 06/237,532 10/11/83 
4,408,369 06/295,230 10/11/83 4,408,722 06/268,366 10/11/83 
4,408,370 06/380,532 10/11/83 4,408,726 06/249,481 10/11/83 
4,408,375 06/303,790 10/11/83 4,408,734 06/227,818 10/11/83 
4,408,377 06/222,600 10/11/83 4,408,736 06/246,732 10/11/83 
4,408,379 06/245,639 10/11/83 4,408,744 06/219,987 10/11/83 
4,408,393 06/246,433 10/11/83 4,408,746 06/281,917 10/11/83 
4,408,394 06/346,725 10/11/83 4,408,748 06/392,880 10/11/83 
4,408,396 06/358,198 10/11/83 4,408,753 06/463,681 10/11/83 
4,408,398 06/302,496 10/11/83 4,408,756 06/288,376 10/11/83 
4,408,407 06/385,281 10/11/83 4,408,766 06/445,351 10/11/83 
4,408,409 06/237,712 10/11/83 4,408,767 06/338,970 10/11/83 
4,408,410 06/426,344 10/11/83 4,408,772 06/216,926 10/11/83 
4,408,413 06/312,738 10/11/83 4,408,773 06/258,998 10/11/83 
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4,409,185 06/311,140 10/11/83 
4,408,775 06/275,080 10/11/83 4,409,187 06/241,148 10/11/83 
4,408,782 06/226,198 10/11/83 4,409,189 06/397 ,735 10/11/83 
4,408,786 06/352,987 10/11/83 4,409,195 06/409,391 10/11/83 
4,408,788 06/305,036 10/11/83 4,409,201 06/268,386 10/11/83 
4,408,791 06/238,847 10/11/83 4,409,209 06/327,381 10/11/83 
4,408,793 06/313,146 10/11/83 4,409,213 06/440,622 10/11/83 
4,408,795 06/300,636 10/11/83 4,409,221 06/386,621 10/11/83 
4,408,801 06/271,305 10/11/83 4,409,226 06/308,349 10/11/83 
4,408,802 06/247 ,664 10/11/83 4,409,228 06/327,022 10/11/83 
4,408,803 06/260,295 10/11/83 4,409,232 06/290,952 10/11/83 
4,408,807 06/233,396 10/11/83 4,409,235 06/404,538 10/11/83 
4,408,808 06/288,317 10/11/83 4,409,242 06/360,057 10/11/83 
4,408,818 06/238,314 10/11/83 4,409,245 06/306,409 10/11/83 
4,408,850 06/291 ,274 10/11/83 4,409,249 06/357,821 10/11/83 
4,408,855 06/382,937 10/11/83 4,409,264 06/250,070 10/11/83 
4,408,870 06/261,740 10/11/83 4,409,265 06/339,177 10/11/83 
4,408,876 06/325,349 10/11/83 4,409,270 06/370,873 10/11/83 
4,408,880 06/304,578 10/11/83 4,409,271 06/331,220 10/11/83 
4,408,882 06/280,107 10/11/83 4,409,276 06/338,771 10/11/83 
4,408,891 06/283,671 10/11/83 4,409,289 06/418,184 10/11/83 
4,408,894 06/366,830 10/11/83 4,409,295 06/341,354 10/11/83 
4,408,897 06/421,390 10/11/83 4,409,297 06/263 ,664 10/11/83 
4,408,900 06/255,110 10/11/83 4,409,301 06/332,519 10/11/83 
4,408,902 06/339,104 10/11/83 4,409,302 06/305,096 10/11/83 
4,408,920 06/269,246 10/11/83 4,409,305 06/245,516 10/11/83 
4,408,929 06/341,631 10/11/83 4,409,307 06/411,770 10/11/83 
4,408,930 06/295,453 10/11/83 4,409,313 06/427,586 10/11/83 
4,408,931 06/257;881 10/11/83 4,409,333 06/327,595 10/11/83 
4,408,934 06/260,396 10/11/83 4,409,336 06/385,795 10/11/83 
4,408,938 06/295,724 10/11/83 4,409,347 06/355,602 10/11/83 
4,408,943 06/238,772 10/11/83 4,409,353 06/393,380 10/11/83 
4,408,947 06/258,503 10/11/83 4,409,370 06/382,215 10/11/83 
4,408,951 06/329,203 10/11/83 4,409,372 06/340,914 10/11/83 
4,408,960 06/301 ,358 10/11/83 4,409,374 06/342,538 10/11/83 
4,408,965 06/294,978 10/11/83 4,409,376 06/448, 168 10/11/83 
4,408,975 06/328,939 10/11/83 4,409,383 06/326,628 10/11/83 
4,408,984 06/249,704 10/11/83 4,409,384 06/320,218 10/11/83 
4,408,991 06/330,190 10/11/83 4,409,387 06/393,995 10/11/83 
4,408,995 06/346,981 10/11/83 4,409,390 06/404,935 10/11/83 
4,408,998 06/390, 136 10/11/83 4,409,391 06/318,522 10/11/83 
4,409,002 - 06/373,043 10/11/83 4,409,394 06/303,470 10/11/83 
4,409,005 06/280,880 10/11/83 4,409,405 06/377,724 10/11/83 
4,409,006 06/328,033 10/11/83 4,409,407 06/408 ,347 10/11/83 
4,409,008 06/247,318 10/11/83 4,409,411 06/303,261 10/11/83 
4,409,016 06/390, 137 10/11/83 4,409,425 06/329,013 10/11/83 
4,409,018 06/267,681 10/11/83 4,409,433 06/400,370 10/11/83 
4,409,020 06/460, 102 10/11/83 4,409,440 06/324,788 10/11/83 
4,409,030 06/346, 120 10/11/83 4,409,447 06/338,747 10/11/83 
4,409,034 06/324,530 10/11/83 4,409,456 06/240,824 10/11/83 
4,409,061 06/349,543 10/11/83 4,409,463 06/314,193 10/11/83 
4,409,068 06/388,339 10/11/83 4,409,464 06/274,237 10/11/83 
4,409,074 06/256,569 10/11/83 4,409,471 06/331,512 10/11/83 
4,409,080 06/274,856 10/11/83 4,409,473 06/336, 186 10/11/83 
4,409,083 06/333,429 10/11/83 4,409,476 06/273,118 10/11/83 
4,409,085 06/330,637 10/11/83 4,409,478 06/458,932 10/11/83 
4,409,087 06/379,402 10/11/83 4,409,480 06/296,930 10/11/83 
4,409,089 06/325,896 10/11/83 4,409,489 06/305,340 10/11/83 
4,409,090 06/344,324 10/11/83 4,409,512 06/291,941 10/11/83 
4,409,097 06/312,028 10/11/83 4,409,515 06/286,711 10/11/83 
4,409,100 06/303,019 10/11/83 4,409,522 06/297,146 10/11/83 
4,409,111 06/367 ,695 10/11/83 4,409,527 06/292,161 10/11/83 
4,409,116 06/409,330 10/11/83 4,409,542 06/266,279 10/11/83 
4,409,117 06/217,527 10/11/83 4,409,547 06/244,745 10/11/83 
4,409,119 06/371,289 10/11/83 4,409,553 06/371,359 10/11/83 
4,409,122 06/343,362 10/11/83 4,409,554 06/237,834 10/11/83 
4,409,132 06/359,560 10/11/83 4,409,556 06/270,771 10/11/83 
4,409,135 06/247,943 10/11/83 4,409,557 06/256,724 10/11/83 
4,409,140 06/273,518 10/11/83 4,409,559 06/247,736 10/11/83 
4,409,146 06/394,972 10/11/83 4,409,560 06/220,612 10/11/83 
4,409,151 06/334,847 10/11/83 4,409,564 06/245,996 10/11/83 
4,409,153 06/351,419 10/11/83 4,409,565 06/234,931 10/11/83 
4,409,154 06/231,527 10/11/83 4,409,566 06/313,453 10/11/83 
4,409,159 06/276,267 10/11/83 4,409,568 06/223,645 10/11/83 
4,409,164 06/247 ,546 10/11/83 4,409,577 06/271,574 10/11/83 
4,409,168 06/266,251 10/11/83 4,409,579 06/396,556 10/11/83 
4,409,170 06/336,481 10/11/83 4,409,583 06/265,797 10/11/83 
4,409,172 06/234,120 10/11/83 4,409,592 06/255,448 10/11/83 
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4,410,042 06/317,034 10/18/83 
4,409,593 06/338,707 10/11/83 4,410,046 06/270,028 10/18/83 
4,409,615 06/220,793 10/11/83 4,410,049 06/259,816 10/18/83 
4,409,617 06/326, 164 10/11/83 4,410,050 06/340,023 10/18/83 
4,409,639 06/306,445 10/11/83 4,410,054 06/327,105 10/18/83 
4,409,645 06/3 10,287 10/11/83 4,410,062 06/215,774 10/18/83 
4,409,648 06/3 14,468 10/11/83 4,410,072 06/293,046 10/18/83 
4,409,659 06/216,081 10/11/83 4,410,076 06/231,221 10/18/83 
4,409,663 06/219,199 10/11/83 4,410,080 06/260,991 10/18/83 
4,409,667 06/265,812 10/11/83 4,410,086 06/354,951 10/18/83 
4,409,672 06/249,702 10/11/83 4,410,089 06/313,511 10/18/83 
4,409,676 06/235,804 10/11/83 4,410,091 06/262,771 10/18/83 
4,409,679 06/247 ,748 10/11/83 4,410,099 06/326,131 10/18/83 
4,409,690 06/305 ,384 10/18/83 4,410,109 06/374,787 10/18/83 
4,409,699 06/294,529 10/18/83 4,410,114 06/335,242 10/18/83 
4,409,711 06/426,349 10/18/83 4,410,116 06/315,158 10/18/83 
4,409,712 06/268,888 10/18/83 4,410,118 06/474,803 10/18/83 
4,409,715 06/339,680 10/18/83 4,410,120 06/327,355 10/18/83 
4,409,721 06/322,271 10/18/83 4,410,121 06/297 ,234 10/18/83 
4,409,736 06/288,981 10/18/83 4,410,123 06/313,575 10/18/83 
4,409,742 06/344,343 10/18/83 4,410,124 06/248,306 10/18/83 
4,409,745 06/352,881 10/18/83 4,410,131 06/362,553 10/18/83 
4,409,766 06/253,271 10/18/83 4,410,134 06/292,427 10/18/83 
4,409,771 06/217,709 10/18/83 4,410,144 06/238,363 10/18/83 
4,409,777 06/250,061 10/18/83 4,410,146 06/343,691 10/18/83 
4,409,794 06/290,699 10/18/83 4,410,162 06/29 1,037 10/18/83 
4,409,803 06/364,892 10/18/83 4,410,164 06/336,068 10/18/83 
4,409,811 06/276,865 10/18/83 4,410,176 06/29 1,064 10/18/83 
4,409,817 06/247,613 10/18/83 4,410,177 06/311,526 10/18/83 
4,409,820 06/274,482 10/18/83 4,410,181 06/268,451 10/18/83 
4,409,821 06/291,757 10/18/83 4,410,182 06/285,502 10/18/83 
4,409,822 06/306,761 10/18/83 4,410,184 06/309,487 10/18/83 
4,409,824 06/301 ,994 10/18/83 4,410,189 06/378,533 10/18/83 
4,409,827 06/343,012 10/18/83 4,410,190 06/215,857 10/18/83 
4,409,830 06/268,940 10/18/83 4,410,194 06/277,418 10/18/83 
4,409,835 06/289,017 10/18/83 4,410,195 06/334,562 10/18/83 
4,409,837 06/221,479 10/18/83 4,410,198 06/258,941 10/18/83 
4,409,838 06/27 1,463 10/18/83 4,410,205 06/217,421 10/18/83 
4,409,845 06/259,464 10/18/83 4,410,206 06/262,199 10/18/83 
4,409,848 06/288,315 10/18/83 4,410,207 06/332,741 10/18/83 
4,409,852 06/300,068 10/18/83 4,410,208 06/317,653 10/18/83 
4,409,877 06/283,355 10/18/83 4,410,209 06/357,056 10/18/83 
4,409,880 06/217,242 10/18/83 4,410,217 06/321,625 10/18/83 
4,409,884 06/247 ,377 10/18/83 4,410,221 06/257,868 10/18/83 
4,409,890 06/261 ,395 10/18/83 4,410,233 06/260,670 10/18/83 
4,409,894 06/353,229 10/18/83 4,410,236 06/230,430 10/18/83 
4,409,901 06/329,307 10/18/83 4,410,246 06/293,955 10/18/83 
4,409,902 06/255,647 10/18/83 4,410,257 06/362,122 10/18/83 
4,409,903 06/377,701 10/18/83 4,410,262 06/275,125 10/18/83 
4,409,904 06/255,964 10/18/83 4,410,271 06/274,014 10/18/83 
4,409,905 06/325,475 10/18/83 4,410,283 06/296,302 10/18/83 
4,409,907 06/270,354 10/18/83 4,410,287 06/383,760 10/18/83 
4,409,918 06/326,897 10/18/83 4,410,288 06/330,482 10/18/83 
4,409,920 06/284,451 10/18/83 4,410,289 06/299,551 10/18/83 
4,409,921 06/366,473 10/18/83 4,410,290 06/341,727 10/18/83 
4,409,928 06/317,040 10/18/83 4,410,291 06/350,461 10/18/83 
4,409,930 06/256,413 10/18/83 4,410,296 06/316,973 10/18/83 
4,409,932 06/328,377 10/18/83 4,410,301 06/297,713 10/18/83 
4,409,945 06/493,120 10/18/83 4,410,314 06/348, 106 10/18/83 
4,409,946 06/227,855 10/18/83 4,410,316 06/359,368 10/18/83 
4,409,947 06/232,175 10/18/83 4,410,323 06/374,333 10/18/83 
4,409,958 06/289,376 10/18/83 4,410,324 06/244,442 10/18/83 
4,409,966 06/268,423 10/18/83 4,410,326 06/304,440 10/18/83 
4,409,971 06/380,111 10/18/83 4,410,330 06/224,105 10/18/83 
4,409,973 06/229,641 10/18/83 4,410,332 06/344,466 10/18/83 
4,409,974 06/278,084 10/18/83 4,410,333 06/362,476 10/18/83 
4,409,977 06/280,703 10/18/83 4,410,336 06/351,838 10/18/83 
4,409,980 06/293,304 10/18/83 4,410,358 06/449,116 10/18/83 
4,409,985 06/247 ,238 10/18/83 4,410,359 06/414,546 10/18/83 
4,409,986 06/361,686 10/18/83 4,410,363 06/285,663 10/18/83 
4,409,996 06/260,772 10/18/83 4,410,369 06/216,012 10/18/83 
4,410,009 06/388,676 10/18/83 4,410,381 06/342,971 10/18/83 
4,410,022 06/374,159 10/18/83 4,410,383 06/296,804 10/18/83 
4,410,025 06/244,725 10/18/83 4,410,386 06/287 ,205 10/18/83 
4,410,026 06/282,894 10/18/83 4,410,392 06/245,009 10/18/83 
4,410,034 06/269,828 10/18/83 4,410,399 06/341 ,998 10/18/83 
4,410,035 06/295,713 10/18/83 4,410,416 06/255,126 10/18/83 
4,410,037 06/261 ,652 10/18/83 4,410,420 06/339,277 10/18/83 
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4,410,821 06/320,438 10/18/83 
4,410,421 06/346,926 10/18/83 4,410,825 06/253,001 10/18/83 
4,410,425 06/290,376 10/18/83 4,410,828 06/271,505 10/18/83 
4,410,430 06/277 ,064 10/18/83 4,410,832 06/461 ,291 10/18/83 
4,410,434 06/274,614 10/18/83 4,410,833 06/269,456 10/18/83 
4,410,440 06/352,737 10/18/83 4,410,835 06/250,033 10/18/83 
4,410,444 06/246,947 10/18/83 4,410,842 06/304,386 10/18/83 
4,410,445 06/276,398 10/18/83 4,410,852 06/330,170 10/18/83 
4,410,448 06/335,313 10/18/83 4,410,865 06/351,811 10/18/83 
4,410,466 06/327,429 10/18/83 4,410,881 06/255,869 10/18/83 
4,410,471 06/323,797 10/18/83 4,410,894 06/234,682 10/18/83 
4,410,473 06/302,952 10/18/83 4,410,901 06/251,379 10/18/83 
4,410,476 06/325,419 10/18/83 4,410,912 06/340,016 10/18/83 
4,410,479 06/269,820 10/18/83 4,410,914 06/344,342 10/18/83 
4,410,483 06/271,880 10/18/83 4,410,921 06/256,020 10/18/83 
4,410,488 06/286,865 10/18/83 4,410,930 06/346,273 10/18/83 
4,410,492 06/378,505 10/18/83 4,410,934 06/285,417 10/18/83 
4,410,495 06/224,698 10/18/83 4,410,935 06/246,510 10/18/83 
4,410,497 06/342,863 10/18/83 4,410,945 06/250,099 10/18/83 
4,410,503 06/353,385 10/18/83 4,410,948 06/234,141 10/18/83 
4,410,508 06/275,540 10/18/83 4,410,967 06/290,540 10/18/83 
4,410,511 06/275 ,049 10/18/83 4,410,970 06/275,592 10/18/83 
4,410,512 06/334,488 10/18/83 4,410,972 06/293,836 10/18/83 
4,410,517 06/290,157 10/18/83 4,410,973 06/294,801 10/18/83 
4,410,526 06/323,152 10/18/83 4,410,974 06/300,451 10/18/83 
4,410,534 06/243,322 10/18/83 4,410,993 06/255,329 10/18/83 
4,410,535 06/325,978 10/18/83 4,410,996 06/268,176 10/18/83 
4,410,536 06/258,174 10/18/83 4,410,998 06/265,574 10/18/83 
4,410,546 06/260,580 10/18/83 4,411,025 06/452,217 10/25/83 
4,410,549 06/319,891 10/18/83 4,411,027 06/351,454 10/25/83 
4,410,550 06/366,052 10/18/83 4,411,034 06/263,265 10/25/83 
4,410,553 06/297,101 10/18/83 4,411,042 06/332,995 10/25/83 
4,410,560 06/309,923 10/18/83 4,411,045 06/3 13,976 10/25/83 
4,410,564 06/313,153 10/18/83 4,411,050 06/405 ,944 10/25/83 
4,410,566 06/325,047 10/18/83 4,411,054 06/287,521 10/25/83 
4,410,572 06/352,221 10/18/83 4,411,056 06/380,269 10/25/83 
4,410,573 06/384,623 10/18/83 4,411,060 06/280,600 10/25/83 
4,410,574 06/266,552 10/18/83 4,411,067 06/294,006 10/25/83 
4,410,583 06/244,807 10/18/83 4,411,068 06/284,735 10/25/83 
4,410,585 06/435,856 10/18/83 4,411,071 06/310,351 10/25/83 
4,410,599 06/355,903 10/18/83 4,411,075 06/311,435 10/25/83 
4,410,606 06/370,639 10/18/83 4,411,077 06/337,269 10/25/83 
4,410,607 06/303,325 10/18/83 4,411,079 06/320,291 10/25/83 
4,410,611 06/462,302 10/18/83 4,411,086 06/243,719 10/25/83 
4,410,614 06/388,376 10/18/83 4,411,101 06/293,681 10/25/83 
4,410,619 06/366,690 10/18/83 4,411,108 06/281 ,383 10/25/83 
4,410,621 06/250,805 10/18/83 4,411,109 06/303 ,376 10/25/83 
4,410,624 06/362,218 10/18/83 4,411,112 06/3 15,708 10/25/83 
4,410,628 06/232,921 10/18/83 4,411,114 06/221,335 10/25/83 
4,410,639 06/486,927 10/18/83 4,411,117 06/265,382 10/25/83 
4,410,645 06/363,164 10/18/83 4,411,138 06/408,915 10/25/83 
4,410,658 06/427,016 10/18/83 4,411,143 06/279,527 10/25/83 
4,410,659 06/309,718 10/18/83 4,411,146 06/254,412 10/25/83 
4,410,667 06/343,784 10/18/83 4,411,148 06/247,226 10/25/83 
4,410,674 06/322,266 10/18/83 4,411,155 06/278,566 10/25/83 
4,410,675 06/449,954 10/18/83 4,411,156 06/23 1,867 10/25/83 
4,410,682 06/452,464 10/18/83 4,411,158 06/254,114 10/25/83 
4,410,687 06/445,314 10/18/83 4,411,159 06/282,079 10/25/83 
4,410,698 06/407,870 10/18/83 4,411,162 06/235,913 10/25/83 
4,410,705 06/298,050 10/18/83 4,411,166 06/244,444 10/25/83 
4,410,710 06/305,601 10/18/83 4,411,174 06/258,031 10/25/83 
4,410,713 06/372,559 10/18/83 4,411,190 06/261 ,043 10/25/83 
4,410,720 06/3 14,828 10/18/83 4,411,198 06/247,076 10/25/83 
4,410,724 06/312,080 10/18/83 4,411,211 06/3 14,047 10/25/83 
4,410,726 06/273,178 10/18/83 4,411,216 06/320,317 10/25/83 
4,410,744 . 06/404, 168 10/18/83 4,411,217 06/366,241 10/25/83 
4,410,748 06/344,534 10/18/83 4,411,219 06/351,188 10/25/83 
4,410,756 06/402,596 10/18/83 4,411,222 06/350,293 10/25/83 
4,410,758 06/372,154 10/18/83 4,411,223 06/275,512 10/25/83 
4,410,766 06/285,659 10/18/83 4,411,226 06/292,886 10/25/83 
4,410,772 06/370,117 10/18/83 4,411,227 06/321 ,047 10/25/83 
4,410,783 06/349,057 10/18/83 4,411,231 06/369,326 10/25/83 
4,410,786 06/296,727 10/18/83 4,411,235 06/337,716 10/25/83 
4,410,791 06/298,649 10/18/83 4,411,240 06/374,965 10/25/83 
4,410,798 06/272,272 10/18/83 4,411,252 06/327,188 10/25/83 
4,410,807 06/362,256 10/18/83 4,411,256 06/358,563 10/25/83 
4,410,809 06/276,719 10/18/83 4,411,265 06/275,209 10/25/83 
4,410,810 06/290,504 10/18/83 4,411,274 06/265,551 10/25/83 
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4,411,666 06/346,537 10/25/83 
4,411,285 06/264,401 10/25/83 4,411,674 06/369,631 10/25/83 
4,411,287 06/254,932 10/25/83 4,411,679 06/346,590 10/25/83 
4,411,293 06/315,045 10/25/83 4,411,691 06/344,612 10/25/83 
4,411,296 06/253,978 10/25/83 4,411,704 06/3 12,042 10/25/83 
4,411,301 06/428,150 10/25/83 4,411,707 06/243 ,033 10/25/83 
4,411,304 06/251,246 10/25/83 4,411,712 06/426,432 10/25/83 
4,411,307 06/229,331 10/25/83 4,411,716 06/282,805 10/25/83 
4,411,309 06/244,459 10/25/83 4,411,718 06/3 14,677 10/25/83 
4,411,313 06/312,509 10/25/83 4,411,724 06/421,318 10/25/83 
4,411,320 06/356,119 10/25/83 4,411,739 06/290,224 10/25/83 
4,411,322 06/266, 154 10/25/83 4,411,740 06/419,854 10/25/83 
4,411,324 06/278,558 10/25/83 4,411,745 06/336,534 10/25/83 
4,411,328 06/361,310 10/25/83 4,411,747 06/412,833 10/25/83 
4,411,338 06/305,713 10/25/83 4,411,748 06/303,635 10/25/83 
4,411,346 06/272,537 10/25/83 4,411,751 06/420,252 10/25/83 
4,411,347 06/280,318 10/25/83 4,411,752 06/247 ,984 10/25/83 
4,411,349 06/280,909 10/25/83 = 4,411,753 06/366,882 10/25/83 
4,411,359 06/274,877 10/25/83 4,411,754 06/234,839 10/25/83 
4,411,363 06/410,425 10/25/83 4,411,759 06/345,566 10/25/83 
4,411,368 06/241 ,664 10/25/83 4,411,774 06/354,955 10/25/83 
4,411,369 06/381 ,823 10/25/83 4,411,775 06/326,460 10/25/83 
4,411,379 06/282,072 10/25/83 4,411,778 06/307 ,967 10/25/83 
4,411,383 06/453,940 10/25/83 4,411,780 06/347 ,436 10/25/83 
4,411,386 06/334,556 10/25/83 4,411,822 06/246,423 10/25/83 
4,411,393 06/270,395 10/25/83 4,411,823 06/246,424 10/25/83 
4,411,395 06/292/877 10/25/83 4,411,826 06/344,013 10/25/83 
4,411,399 06/306,906 10/25/83 4,411,836 06/279,706 10/25/83 
4,411,404 06/386,510 10/25/83 4,411,840 06/411,326 10/25/83 
4,411,410 06/452,945 10/25/83 4,411,843 06/372,576 10/25/83 
4,411,411 06/468,360 10/25/83 4,411,844 06/347 ,909 10/25/83 
4,411,414 06/268,551 10/25/83 4,411,848 06/319,246 10/25/83 
4,411,415 06/273,236 10/25/83 4,411,857 06/354,709 10/25/83 
4,411,421 06/303,931 10/25/83 4,411,858 06/229,797 10/25/83 
4,411,422 06/3 14,690 10/25/83 4,411,859 06/267,912 10/25/83 
4,411,425 06/326,115 10/25/83 4,411,861 06/250,047 10/25/83 
4,411,430 06/338,889 10/25/83 4,411,865 06/267,840 10/25/83 
4,411,432 06/291 ,566 10/25/83 4,411,871 06/3 13,044 10/25/83 
4,411,437 06/398, 105 10/25/83 4,411,872 06/33 1,204 10/25/83 
4,411,439 06/372,487 10/25/83 4,411,873 06/270,302 10/25/83 
4,411,441 06/271,129 10/25/83 4,411,878 06/430,525 10/25/83 
4,411,446 06/242,819 10/25/83 4,411,895 06/363,828 10/25/83 
4,411,461 06/399,491 10/25/83 4,411,898 06/258,612 10/25/83 
4,411,465 06/3 13,336 10/25/83 4,411,899 06/332,691 10/25/83 
4,411,477 06/443,082 10/25/83 4,411,904 06/388,343 10/25/83 
4,411,478 06/317,504 10/25/83 4,411,910 06/357 ,344 10/25/83 
4,411,480 06/371,701 10/25/83 4,411,914 06/326,988 10/25/83 
4,411,481 06/332,974 10/25/83 4,411,918 06/247,118 10/25/83 
4,411,486 06/236,117 10/25/83 4,411,920 06/295,663 10/25/83 
4,411,497 06/233,469 10/25/83 4,411,935 06/3 17,383 10/25/83 
4,411,507 06/398,950 10/25/83 4,411,941 06/419,276 10/25/83 
4,411,510 06/333 ,339 10/25/83 4,411,950 06/264,402 10/25/83 
4,411,511 06/219,258 10/25/83 4,411,963 06/280,844 10/25/83 
4,411,524 06/273,681 10/25/83 4,411,969 06/261 ,282 10/25/83 
4,411,530 06/339,098 10/25/83 4,411,985 06/303,314 10/25/83 
4,411,531 06/312,233 10/25/83 4,411,989 06/292,611 10/25/83 
4,411,534 06/222,017 10/25/83 4,411,995 06/306,460 10/25/83 
4,411,545 06/353,897 10/25/83 4,412,001 06/326,244 10/25/83 
4,411,548 06/271,361 10/25/83 4,412,006 06/361 ,586 10/25/83 
4,411,556 06/258,567 10/25/83 4,412,012 06/361,741 10/25/83 
4,411,558 06/318,218 10/25/83 4,412,013 06/434,641 10/25/83 
4,411,559 06/275,019 10/25/83 4,412,015 06/260,394 10/25/83 
4,411,563 06/288,904 10/25/83 4,412,017 06/270,933 10/25/83 
4,411,567 06/301,580 10/25/83 4,412,032 06/372,244 10/25/83 
4,411,577 06/240,172 10/25/83 4,412,045 06/342,537 10/25/83 
4,411,579 06/301,775 10/25/83 4,412,060 06/386,740 10/25/83 
4,411,584 06/228,606 10/25/83 4,412,061 06/219,782 10/25/83 
4,411,585 06/244,298 10/25/83 4,412,064 06/406,343 10/25/83 
4,411,588 06/236,269 10/25/83 4,412,077 06/357,872 10/25/83 
4,411,594 06/390,930 10/25/83 4,412,078 06/326,318 10/25/83 
4,411,597 06/245,571 10/25/83 4,412,082 06/353,948 10/25/83 
4,411,622 06/310,413 10/25/83 4,412,093 06/302,524 10/25/83 
4,411,625 06/386,897 10/25/83 4,412,101 06/327 ,063 10/25/83 
4,411,627 06/343,682 10/25/83 4,412,105 06/355,898 10/25/83 
4,411,638 06/296,695 10/25/83 4,412,120 06/314,192 10/25/83 
4,411,643 06/233,167 10/25/83 4,412,127 06/337,107 10/25/83 
4,411,646 06/263,013 10/25/83 4,412,130 06/253,466 10/25/83 
4,411,650 06/368,170 10/25/83 4,412,132 06/28 1,562 10/25/83 
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4,412,498 06/370,797 11/01/83 
4,412,137 06/449,072 10/25/83 4,412,500 06/424,794 11/01/83 
4,412,138 06/335,307 10/25/83 4,412,504 06/282,716 11/01/83 
4,412,139 06/270,342 10/25/83 4,412,505 06/405,346 11/01/83 
4,412,144 06/366,560 10/25/83 4,412,506 06/419,064 11/01/83 
4,412,152 06/398,723 10/25/83 4,412,508 06/407,019 11/01/83 
4,412,157 06/344,918 10/25/83 4,412,509 06/250,172 11/01/83 
4,412,165 06/304,433 10/25/83 4,412,520 06/287,806 11/01/83 
4,412,167 06/248,990 10/25/83 4,412,523 06/308,514 11/01/83 
4,412,171 06/282,149 10/25/83 4,412,524 06/303,844 11/01/83 
4,412,172 06/315,850 10/25/83 4,412,528 06/383,721 11/01/83 
4,412,173 06/228, 147 10/25/83 4,412,532 06/332,617 11/01/83 
4,412,176 06/234,986 10/25/83 4,412,535 06/293,135 11/01/83 
4,412,181 06/248,287 10/25/83 4,412,538 06/288,918 11/01/83 
4,412,197 06/364,091 10/25/83 4,412,539 06/262,759 11/01/83 
4,412,201 06/386,726 10/25/83 4,412,540 06/429,982 11/01/83 
4,412,212 06/291,589 10/25/83 4,412,542 06/399,199 11/01/83 
4,412,215 06/357,298 10/25/83 4,412,551 06/337,562 11/01/83 
4,412,223 06/282,320 10/25/83 4,412,557 06/324,838 11/01/83 
4,412,226 06/346,909 10/25/83 4,412,562 06/311,255 11/01/83 
4,412,230 06/303,876 10/25/83 4,412,570 06/262,487 11/01/83 
4,412,246 06/282,412 10/25/83 4,412,571 06/272,739 11/01/83 
4,412,247 06/227,464 10/25/83 4,412,574 06/426,653 11/01/83 
4,412,253 06/307,583 10/25/83 4,412,581 06/353,576 11/01/83 
4,412,258 06/231,052 10/25/83 4,412,585 06/374,582 11/01/83 
4,412,261 06/252,816 10/25/83 4,412,586 06/293,745 11/01/83 
4,412,266 06/400,448 10/25/83 4,412,592 06/279,012 11/01/83 
4,412,267 06/350,790 10/25/83 4,412,596 06/292,734 11/01/83 
4,412,271 06/286,692 10/25/83 4,412,607 06/359,471 11/01/83 
4,412,274 06/450,747 10/25/83 4,412,620 06/245,693 11/01/83 
4,412,275 06/450,683 10/25/83 4,412,621 06/256,520 11/01/83 
4,412,279 06/335,041 10/25/83 4,412,624 06/364,643 11/01/83 
4,412,286 06/246,427 10/25/83 4,412,626 06/301,135 11/01/83 
4,412,289 06/227,683 10/25/83 4,412,631 06/303,293 11/01/83 
4,412,293 06/248,784 10/25/83 4,412,632 06/267,876 11/01/83 
4,412,296 06/272,408 10/25/83 4,412,641 06/302,077 11/01/83 
4,412,299 06/230,689 10/25/83 4,412,645 06/316,223 11/01/83 
4,412,302 06/216,167 10/25/83 4,412,651 06/371,824 11/01/83 
4,412,316 06/265,448 10/25/83 4,412,652 06/238,814 11/01/83 
4,412,317 06/218,090 10/25/83 4,412,656 06/371,099 11/01/83 
4,412,328 06/231,498 10/25/83 4,412,661 06/312,942 11/01/83 
4,412,341 06/322,517 10/25/83 4,412,663 06/309,891 11/01/83 
4,412,345 06/289,353 10/25/83 4,412,670 06/281,087 11/01/83 
Re. 32,082 06/734,433 2/11/86 4,412,672 06/313,053 11/01/83 
(4,413,147) (06/368, 196) (11/01/83) 4,412,673 06/370,029 11/01/83 
4,412,361 06/330,718 11/01/83 4,412,677 06/352,253 11/01/83 
4,412,365 06/294,361 11/01/83 4,412,678 06/341,323 11/01/83 
4,412,367 06/250,942 11/01/83 4'417'682 06/347,534 11/01/83 
4,412,370 06/390,368 11/01/83 4°419'e90 06/256 352 11/01/83 
4,412,373 06/219,979 11/01/83 4°419'601 06/273°575 11/01/83 


4,412,379 06/303,315 11/01/83 
4,412,383 06/292.723 1 101/83 4,412,695 06/224,312 11/01/83 
4,412,384 06/273,467 11/01/83 4:412,697 06/255,053 11/01/83 


4,412,385 06/341,013 11/01/83 4,412,700 06/255,636 11/01/83 
4,412,387 06/376,474 11/01/83 4,412,703 06/329,394 11/01/83 
4,412,394 06/416,413 11/01/83 4,412,707 06/336,108 11/01/83 
4,412,399 06/330,524 11/01/83 4,412,711 06/327,181 11/01/83 
4,412,403 06/380,566 11/01/83 4,412,720 06/256,001 11/01/83 
4,412,404 06/369,387 11/01/83 4,412,731 06/287,973 11/01/83 
4,412,405 06/297,314 11/01/83 4,412,732 06/284,343 11/01/83 
4,412,415 06/234,778 11/01/83 4,412,733 06/298,714 11/01/83 
4,412,421 06/230,798 11/01/83 4,412,739 06/224,782 11/01/83 
4,412,428 06/269,998 11/01/83 4,412,741 06/295,256 11/01/83 
4,412,431 06/306,816 11/01/83 4,412,748 06/286,544 11/01/83 
4,412,434 06/402,707 11/01/83 4,412,752 06/303,812 11/01/83 
4,412,435 06/374,932 11/01/83 4,412,754 06/421,742 11/01/83 
4,412,438 06/286,686 11/01/83 4,412,755 06/332,857 11/01/83 
4,412,439 06/260,491 11/01/83 4,412,757 06/297, 123 11/01/83 
4,412,448 06/339,914 11/01/83 4,412,760 06/233,458 11/01/83 
4,412,451 06/399,002 11/01/83 4,412,773 06/368,674 11/01/83 
4,412,452 06/231,716 11/01/83 4,412,775 06/356,786 11/01/83 
4,412,455 06/309, 115 11/01/83 4,412,776 06/323,975 11/01/83 
4,412,458 06/234,026 11/01/83 4,412,777 06/247,244 11/01/83 
4,412,461 06/237,691 11/01/83 4,412,786 06/320,456 11/01/83 
4,412,464 06/413,970 11/01/83 4,412,787 06/306,249 11/01/83 
4,412,474 06/295,068 11/01/83 4,412,793 06/315,924 11/01/83 
4,412,478 06/322,780 11/01/83 4,412,794 06/230,161 11/01/83 
4,412,484 06/408,633 11/01/83 4,412,806 06/263,946 11/01/83 
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4,413,166 06/245,489 11/01/83 
4,412,813 06/345,031 11/01/83 4,413,169 06/338,591 11/01/83 
4,412,814 06/333,174 11/01/83 4,413,172 06/340,031 11/01/83 
4,412,818 06/304,628 11/01/83 = 4,413,180 06/458,836 11/01/83 
4,412,819 06/418,259 11/01/83 = 4,413,183 06/221,225 11/01/83 
4,412,820 06/373,359 11/01/83 4,413,184 06/262,658 11/01/83 
4,412,824 06/303,560 11/01/83 4,413,185 06/258,575 11/01/83 
4,412,828 06/261 ,576 11/01/83 4,413,189 06/319,205 11/01/83 
4,412,829 06/250,390 11/01/83 = 4,413,193 06/272,518 11/01/83 
4,412,831 06/28 1,648 11/01/83 = 4,413,194 06/282,116 11/01/83 
4,412,833 06/319,914 11/01/83 4,413,208 06/279,198 11/01/83 
4,412,836 06/329,661 11/01/83 4,413,210 06/218,411 11/01/83 
4,412,842 06/223,612 11/01/83 4,413,126 06/331,304 11/01/83 
4,412,843 06/267 ,773 11/01/83 = 4,413,217 06/231,611 11/01/83 
4,412,850 06/397, 162 11/01/83 4,413,219 06/364,677 11/01/83 
4,412,856 06/266,264 11/01/83 4,413,220 06/368,560 11/01/83 
4,412,857 06/372,306 11/01/83 4,413,224 06/379,338 11/01/83 
4,412,860 06/425,141 11/01/83 4,413,226 06/352,906 11/01/83 
4,412,867 06/405,491 11/01/83 4,413,228 06/305,472 11/01/83 
4,412,872 06/359,858 11/01/83 4,413,229 06/269,624 11/01/83 
4,412,888 06/338 ,009 11/01/83 4,413,236 06/216,938 11/01/83 
4,412,891 06/405 ,584 11/01/83 = 4,413,239 06/276,224 11/01/83 
4,412,904 06/398,549 11/01/83 = 4,413,240 06/319,840 11/01/83 
4,412,905 06/489, 162 11/01/83 = 4,413,244 06/362,370 11/01/83 
4,412,910 06/3 13,447 11/01/83 = 4,413,245 06/294,214 11/01/83 
4,412,913 06/405 ,493 11/01/83 4,413,246 06/296,986 11/01/83 
4,412,914 06/291 ,656 11/01/83 = 4,413,251 06/283,758 11/01/83 
4,412,918 06/354,148 11/01/83 = 4,413,255 06/273,098 11/01/83 
4,412,921 06/254,488 11/01/83 4,413,267 06/332,041 11/01/83 
4,412,926 06/372,493 11/01/83 4,413,277 06/227,600 11/01/83 
4,412,929 06/356,968 11/01/83 4,413,280 06/249,909 11/01/83 
4,412,935 06/356,231 11/01/83 4,413,284 06/336,322 11/01/83 
4,412,936 06/261 ,638 11/01/83 4,413,286 06/295,573 11/01/83 
4,412,965 06/299,762 11/01/83 4,413,324 06/238,360 11/01/83 
4,412,968 06/297 ,308 11/01/83 = 4,413,334 06/259,486 11/01/83 
4,412,969 06/356,569 11/01/83 = 4,413,337 06/231,936 11/01/83 
4,412,973 06/330,430 11/01/83 = 4,413,341 06/267 ,338 11/01/83 
4,412,976 06/300,380 11/01/83 4,413,345 06/386,767 11/01/83 
4,412,980 06/352,249 11/01/83 = 4,413,348 06/224,322 11/01/83 
4,412,982 06/373,672 11/01/83 4,413,352 06/3 16,674 11/01/83 
4,412,995 06/339,116 11/01/83 4,413,356 06/315,700 11/01/83 
4,412,997 06/329,365 11/01/83 = 4,413,358 06/246,744 11/08/83 
4,412,999 06/368,257 11/01/83 4,413,360 06/315,423 11/08/83 
4,413,001 06/388,867 11/01/83 = 4,413,364 06/347,440 11/08/83 
4,413,008 06/305,306 11/01/83 4,413,376 06/424,322 11/08/83 
4,413,011 06/238,398 11/01/83 = 4,413,389 06/225,826 11/08/83 
4,413,015 06/262,088 11/01/83 4,413,398 06/304,450 11/08/83 
4,413,021 06/408,923 11/01/83 = 4,413,400 06/448,360 11/08/83 
4,413,026 06/395 ,956 11/01/83 4,413,405 06/3 16,530 11/08/83 
4,413,029 06/356,251 11/01/83 = 4,413,409 06/271,828 11/08/83 
4,413,031 06/302, 193 11/01/83 4,413,414 06/379,069 11/08/83 
4,413,037 06/426,530 11/01/83 4,413,425 06/330,240 11/08/83 
4,413,038 06/426,533 11/01/83 4,413,427 06/288,124 11/08/83 
4,413,043 06/293,886 11/01/83 = 4,413,431 06/387,668 11/08/83 
4,413,049 06/346,349 11/01/83 4,413,433 06/327,581 11/08/83 
4,413,051 06/260,266 11/01/83 4,413,437 06/273,869 11/08/83 
4,412,059 06/343,610 11/01/83 4,413,441 06/319,493 11/08/83 
4,413,060 06/300,929 11/01/83 4,413,442 06/330,963 11/08/83 
4,413,062 06/382,848 11/01/83 4,413,444 06/283,794 11/08/83 
4,413,069 06/422,446 11/01/83 4,413,448 06/419,973 11/08/83 
4,413,076 06/412,806 11/01/83 4,413,451 06/374,980 11/08/83 
4,413,084 06/292,843 11/01/83 4,413,454 06/270,396 11/08/83 
4,413,085 06/329,442 11/01/83 4,413,457 06/231,597 11/08/83 
4,413,092 06/351,792 11/01/83 = 4,413,461 06/284,790 11/08/83 
4,413,104 06/332,140 11/01/83 4,413,466 06/338,480 11/08/83 
4,413,109 06/245,757 11/01/83. 4,413,468 06/364,992 11/08/83 
4,413,120 06/25 1,636 11/01/83 4,413,478 06/340,328 11/08/83 
4,413,121 06/363,148 11/01/83 = 4,413,482 06/270,966 11/08/83 
4,413,123 06/363,108 11/01/83 4,413,484 06/284,093 11/08/83 
4,413,138 06/321 ,969 11/01/83 4,413,487 06/401 ,606 11/08/83 
4,413,145 06/287 ,667 11/01/83 = 4,413,493 06/222,350 11/08/83 
4,413,155 06/249,034 11/01/83 4,413,494 06/234,115 11/08/83 
4,413,156 06/371,742 11/01/83 4,413,496 06/3 11,003 11/08/83 
4,413,157 06/276,824 11/01/83 4,413,497 06/304, 121 11/08/83 
4,413,158 06/377 ,628 11/01/83 = 4,413,498 06/347,101 11/08/83 
4,413,160 06/355,244 11/01/83 4,413,500 06/417,756 11/08/83 
4,413,161 06/231,296 11/01/83 = 4,413,502 06/352,562 11/08/83 
4,413,162 06/383,233 11/01/83 4,413,504 06/382,633 11/08/83 
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4,413,894 06/392,326 11/08/83 
4,413,506 06/240,647 11/08/83 = 4,413,908 06/354,934 11/08/83 
4,413,509 06/313,359 11/08/83 4,413,910 06/234,361 11/08/83 
4,413,510 06/323,057 11/08/83 4,413,916 06/360,836 11/08/83 
4,413,511 06/357,516 11/08/83 4,413,920 06/310,158 11/08/83 
4,413,512 06/336,743 11/08/83 4,413,924 06/284,750 11/08/83 
4,413,514 06/266,487 11/08/83 4,413,926 06/290,537 11/08/83 
4,413,515 06/293,037 11/08/83 4,413,929 06/471,136 11/08/83 
4,413,523 06/371,084 11/08/83 4,413,933 06/305,393 11/08/83 
4,413,528 06/254,408 11/08/83 4,413,935 06/278,242 11/08/83 
4,413,551 06/317,352 11/08/83 4,413,940 06/240,278 11/08/83 
4,413,554 06/373,058 1148/83 4,413,948 06/400,582 11/08/83 
4,413,555 06/274,806 11/08/83 = 4,413,953. 06/332,369 11/08/83 
4,413,562 06/360,066 11/08/83 4,413,956 11/08/83 
4,413,564 06/259,591 11/08/83 4,413,962 11/08/83 
4,413,571 06/278,355 11/08/83 4,413,967 11/08/83 
4,413,572 06/472,729 11/08/83 4,413,968 06/357 ,224 11/08/83 
4,413,587 06/302,067 11/08/83 4,413,970 06/238,884 11/08/83 
4,413,588 06/389,382 11/08/83 = 4,413,978 06/379,051 11/08/83 
4,413,589 06/373,358 11/08/83 4,413,982 06/301,351 11/08/83 
4,413,596 06/411,804 11/08/83 4,413,988 06/372,457 11/08/83 
4,413,603 06/332,485 11/08/83 4,413,991 06/359,222 11/08/83 
4,413,613 06/284,495 11/08/83 4,413,993 06/3 14,686 11/08/83 
4,413,614 06/310,216 11/08/83 4,413,994 06/357,741 11/08/83 
4,413,624 06/271,780 11/08/83 4,413,996 06/283,291 11/08/83 
4,413,631 06/334,081 11/08/83 4,413,997 06/464,530 11/08/83 
4,413,633 06/269,259 11/08/83 4,413,999 06/355,260 11/08/83 
4,413,649 06/363,017 11/08/83 4,414,000 06/388,932 11/08/83 
4,413,658 06/295,330 11/08/83 4,414,003 06/3 19,236 11/08/83 
4,413,663 06/325,131 11/08/83 4,414,004 06/356,721 11/08/83 
4,413,667 06/356,302 11/08/83 4,414,007 06/298,052 11/08/83 
4,413,671 06/374,570 11/08/83 4,414,010 06/390,567 11/08/83 
4,413,672 06/365,764 11/08/83 4,414,016 06/377,871 11/08/83 
4,413,678 06/229,699 11/08/83 4,414,018 06/356,422 11/08/83 
4,413,686 06/483,413 11/08/83 4,414,020 06/222,077 11/08/83 
4,413,690 06/357,460 11/08/83 4,414,031 06/359,943 11/08/83 
4,413,693 06/248,405 11/08/83 4,414,038 06/396, 138 11/08/83 
4,413,705 06/326,774 11/08/83 4,414,040 06/294,670 11/08/83 
4,413,712 06/233,528 11/08/83 4,414,043 06/341 ,737 11/08/83 
4,413,714 06/279,084 11/08/83 4,414,045 06/350,823 11/08/83 
4,413,715 06/321,139 11/08/83 4,414,046 06/351,014 11/08/83 
4,413,724 06/264,845 11/08/83 4,414,047 06/272,637 11/08/83 
4,413,726 06/340,258 11/08/83 4,414,051 06/363,074 11/08/83 
4,413,735 06/256,137 11/08/83 4,414,058 06/449,145 11/08/83 
4,413,736 06/363,057 11/08/83 4,414,062 06/322,587 11/08/83 
4,413,742 06/335,216 11/08/83 4,414,082 06/321,396 11/08/83 
4,413,745 06/261,148 11/08/83 4,414,084 06/409,268 11/08/83 
4,413,749 06/270,930 11/08/83 4,414,085 06/309,656 11/08/83 
4,413,754 06/354,206 11/08/83 4,414,089 06/404,347 11/08/83 
4,413,762 06/3 13,803 11/08/83 4,414,090 06/307,588 11/08/83 
4,413,764 06/301,568 11/08/83 4,414,092 06/368,556 11/08/83 
4,413,765 06/237,526 11/08/83 4,414,093 06/335,997 11/08/83 
4,413,769 06/415,147 11/08/83 4,414,095 11/08/83 
4,413,774 06/354,040 11/08/83 4,414,096 11/08/83 
4,413,778 06/378,609 11/08/83 4,414,098 t 11/08/83 
4,413,784 06/308,203 11/08/83 4,414,102 11/08/83 
4,413,785 06/302,226 11/08/83 4,414,104 t 11/08/83 
4,413,791 06/369,978 11/08/83 4,414,110 11/08/83 
4,413,792 06/287,201 11/08/83 4,414,112 i 11/08/83 
4,413,796 06/292,837 11/08/83 4,414,119 ; 11/08/83 
4,413,803 06/270,586 11/08/83 4,414,123 11/08/83 
4,413,804 06/283,570 11/08/83 4,414,134 E 11/08/83 
4,413,805 06/274,749 11/08/83 4,414,138 11/08/83 
4,413,810 06/408,510 11/08/83 4,414,147 11/08/83 
4,413,813 06/342,433 11/08/83 4,414,149 06/471,982 11/08/83 
4,413,814 06/252,998 11/08/83 4,414,154 06/313,913 11/08/83 
4,413,819 06/252,286 11/08/83 4,414,157 06/335,493 11/08/83 
4,413,820 06/317,315 11/08/83 4,414,162 06/346,992 11/08/83 
4,413,824 06/312,883 11/08/83 4,414,167 06/350,087 11/08/83 
4,413,826 06/398,112 11/08/83 4,414,176 06/269,235 11/08/83 
4,413,836 06/288,896 11/08/83 4,414,177 06/315,379 11/08/83 
4,413,844 06/238,120 11/08/83 4,414,182 06/345,016 11/08/83 
4,413,851 06/267 ,366 11/08/83 4,414,184 06/361,193 11/08/83 
4,413,863 06/288,508 11/08/83 4,414,187 06/379,801 11/08/83 
4,413,866 06/386,249 11/08/83 4,414,191 06/290,926 11/08/83 
4,413,880 06/222,189 11/08/83 4,414,192 06/415,636 11/08/83 
4,413,884 06/301 ,553 11/08/83 4,414,195 06/290,097 11/08/83 
4,413,886 06/228,599 11/08/83 4,414,198 06/371,517 11/08/83 
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4,414,636 06/218,669 11/08/83 
4,414,212 06/354,065 11/08/83 4,414,641 06/269,125 11/08/83 
4,414,215 06/399,382 11/08/83 4,414,643 06/263,846 11/08/83 
4,414,216 06/390,433 11/08/83 4,414,657 06/226,905 11/08/83 
4,414,221 06/246,042 11/08/83 4,414,660 06/408,021 11/08/83 
4,414,224 06/341 ,972 11/08/83 4,414,661 06/279,837 11/08/83 
4,414,225 06/348,496 11/08/83 4,414,664 06/236,885 11/08/83 
4,414,226 06/317,897 11/08/83 4,414,669 06/286,210 11/08/83 
4,414,228 06/336,030 11/08/83 4,414,671 06/308,714 11/08/83 
4,414,236 06/274,609 11/08/83 4,414,681 06/320,734 11/08/83 
4,414,244 06/388,873 11/08/83 4,414,684 06/219,802 11/08/83 
4,414,250 06/308,064 11/08/83 4,414,692 06/385,806 11/15/83 
4,414,253 06/425,472 11/08/83 4,414,693 06/260,643 11/15/83 
4,414,256 06/222,644 11/08/83 4,414,697 06/308,774 11/15/83 
4,414,260 06/409,599 11/08/83 4,414,699 06/301 ,369 11/15/83 
4,414,267 06/252,514 11/08/83 4,414,711 06/296,889 11/15/83 
4,414,275 06/282,782 11/08/83 4,414,712 06/347,670 11/15/83 
4,414,283 06/426,529 11/08/83 4,414,725 06/231,401 11/15/83 
4,414,293 06/420,052 11/08/83 4,414,726 06/283,945 11/15/83 
4,414,294 06/424,111 11/08/83 4,414,732 06/250,101 11/15/83 
4,414,296 06/371,123 11/08/83 4,414,741 06/266,620 11/15/83 
4,414,297 06/371,121 11/08/83 4,414,751 06/286,385 11/15/83 
4,414,317 06/370,415 11/08/83 4,414,755 06/307 ,307 11/15/83 
4,414,318 06/361 ,267 11/08/83 4,414,760 06/369, 133 11/15/83 
4,414,326 06/345,705 11/08/83 4,414,761 06/317,375 11/15/83 
4,414,335 06/333,733 11/08/83 4,414,765 06/242,211 11/15/83 
4,414,342 06/328,159 11/08/83 4,414,766 06/298 ,372 11/15/83 
4,414,343 06/443 ,429 11/08/83 4,414,769 06/228,541 11/15/83 
4,414,396 06/337,660 11/08/83 4,414,773 06/261,486 11/15/83 
4,414,401 06/316,381 11/08/83 4,414,775 06/371,671 11/15/83 
4,414,402 06/423,924 11/08/83 4,414,784 06/230,853 11/15/83 
4,414,407 06/328,245 11/08/83 4,414,787 06/226,004 11/15/83 
4,414,410 06/339,232 11/08/83 4,414,792 06/363,642 11/15/83 
4,414,425 06/306,355 11/08/83 4,414,794 06/37 1,045 11/15/83 
4,414,436 06/369,589 11/08/83 4,414,799 06/367,417 11/15/83 
4,414,438 06/384,923 11/08/83 4,414,804 06/334,220 11/15/83 
4,414,439 06/373,363 11/08/83 4,414,805 06/325,335 11/15/83 
4,414,448 06/280,467 11/08/83 = 4,414,814 06/267 ,902 11/15/83 
4,414,449 06/267 ,372 11/08/83 4,414,818 06/354,130 11/15/83 
4,414,450 06/260,203 11/08/83 = 4,414,821 06/395,855 11/15/83 
4,414,452 06/448,929 11/08/83 4,414,827 06/407,958 11/15/83 
4,414,454 06/292,597 11/08/83 4,414,829 06/223,570 11/15/83 
4,414,458 06/249,834 11/08/83 4,414,832 06/301,331 11/15/83 
4,414,461 06/294,873 11/08/83 4,414,834 06/461,091 11/15/83 
4,414,462 06/284,460 11/08/83 4,414,838 06/360,556 11/15/83 
4,414,465 06/240,324 11/08/83 4,414,845 06/368,88 1 11/15/83 
4,414,474 06/349,442 11/08/83 4,414,846 06/347 ,342 11/15/83 
4,414,475 06/309,069 11/08/83 4,414,847 06/286,344 11/15/83 
4,414,476 06/275,203 11/08/83 4,414,849 06/3 10,867 11/15/83 
4,414,482 06/265 ,623 11/08/83 4,414,856 06/295,500 11/15/83 
4,414,484 06/272,437 11/08/83 4,414,860 06/217,040 11/15/83 
4,414,485 06/276,264 11/08/83 4,414,861 06/349,630 11/15/83 
4,414,491 06/291 ,394 11/08/83 4,414,865 06/352,806 11/15/83 
4,414,498 06/236,840 11/08/83 4,414,868 06/337 ,663 11/15/83 
4,414,500 06/344,517 11/08/83 4,414,871 06/327,078 11/15/83 
4,414,505 06/285,524 11/08/83 4,414,873 06/275,663 11/15/83 
4,414,506 06/221,520 11/08/83 = 4,414,880 06/337,182 11/15/83 
4,414,508 06/249,016 11/08/83 4,414,889 06/276,534 11/15/83 
4,414,513 06/254,867 11/08/83 4,414,890 06/355,571 11/15/83 
4,414,517 06/273,166 11/08/83 4,414,896 06/353,235 11/15/83 
4,414,518 06/445,815 11/08/83 4,414,898 06/395,317 11/15/83 
4,414,531 06/429,414 11/08/83 4,414,899 06/362,609 11/15/83 
4,414,532 06/322,289 11/08/83 4,414,905 06/356,472 11/15/83 
4,414,533 06/272,600 11/08/83 = 4,414,911 06/275,491 11/15/83 
4,414,552 06/345,276 11/08/83 4,414,914 06/300,971 11/15/83 
4,414,556 06/303,135 11/08/83 4,414,915 06/360,787 11/15/83 
4,414,562 06/411,299 11/08/83 4,414,922 06/376,526 11/15/83 
4,414,567 06/305,075 11/08/83 4,414,925 06/370,417 11/15/83 
4,414,574 06/327 ,432 11/08/83 4,414,931 06/310,655 11/15/83 
4,414,576 06/305,401 11/08/83 4,414,932 06/3 15,943 11/15/83 
4,414,595 06/289,846 11/08/83 4,414,933 06/273,474 11/15/83 
4,414,596 06/274,554 11/08/83 4,414,934 06/248,908 11/15/83 
4,414,605 06/278,820 11/08/83 4,414,937 06/360,975 11/15/83 
4,414,606 06/274,011 11/08/83 4,414,941 06/326,075 11/15/83 
4,414,614 06/450,684 11/08/83 4,414,948 06/413,305 11/15/83 
4,414,615 06/299,437 11/08/83 4,414,950 06/307 ,445 11/15/83 
4,414,617 06/3 12,700 11/08/83 4,414,954 06/382,545 11/15/83 
4,414,618 06/467,270 11/08/83 4,414,955 06/320,276 11/15/83 
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4,415,243 06/331,909 11/15/83 
4,414,969 06/247,270 11/15/83 4,415,244 06/360,258 11/15/83 
4,414,972 06/287,887 11/15/83 4,415,246 06/387,201 11/15/83 
4,414,985 06/385,356 11/15/83 4,415,259 06/294,141 11/15/83 
4,414,998 06/291,893 11/15/83 4,415,265 06/277 ,442 11/15/83 
4,415,005 06/287,499 11/15/83 4,415,277 06/360,922 11/15/83 
4,415,009 06/311,643 11/15/83 4,415,284 06/315,289 11/15/83 
4,415,010 06/313,175 11/15/83 4,415,287 06/245,812 11/15/83 
4,415,013 06/383,380 11/15/83 4,415,294 06/294,735 11/15/83 
4,415,018 06/269,386 11/15/83 4,415,300 06/304,343 11/15/83 
4,415,019 06/367,477 11/15/83 4,415,302 06/296,921 11/15/83 
4,415,022 06/350,288 11/15/83 4,415,311 06/383,063 11/15/83 
4,415,032 06/372,370 11/15/83 4,415,314 06/397 ,203 11/15/83 
4,415,033 06/301 ,490 11/15/83 4,415,315 06/315,229 11/15/83 
4,415,034 06/374,581 11/15/83 4,415,329 06/374,495 11/15/83 
4,415,035 06/359,398 11/15/83 4,415,336 06/272,486 11/15/83 
4,415,042 06/294,495 11/15/83 4,415,351 06/296,287 11/15/83 
4,415,044 06/252,684 11/15/83 4,415,361 06/435,945 11/15/83 
4,415,051 06/261 ,922 11/15/83 4,415,362 06/448,348 11/15/83 
4,415,052 06/300,339 11/15/83 4,415,366 06/420,655 11/15/83 
4,415,062 06/427,212 11/15/83 4,415,373 06/322,123 11/15/83 
4,415,069 06/255,922 11/15/83 4,415,375 06/387,153 11/15/83 
4,415,071 06/287,482 11/15/83 4,415,377 06/392,908 11/15/83 
4,415,076 06/324,301 11/15/83 4,415,379 06/302,336 11/15/83 
4,415,078 06/361,750 11/15/83 4,415,382 06/310,780 11/15/83 
4,415,080 06/341,845 11/15/83 4,415,387 06/421,189 11/15/83 
4,415,081 06/416,215 11/15/83 4,415,395 06/339,482 11/15/83 
4,415,086 06/472,369 11/15/83 4,415,402 06/250,375 11/15/83 
4,415,089 06/317,588 11/15/83 4,415,407 06/347,993 11/15/83 
4,415,093 06/288,471 11/15/83 4,415,409 06/468,242 11/15/83 
4,415,095 06/340,603 11/15/83 4,415,412 06/309,655 11/15/83 
4,415,097 06/276,782 11/15/83 4,415,418 06/332,817 11/15/83 
4,415,101 06/341 ,649 11/15/83 4,415,422 06/330,942 11/15/83 
4,415,106 06/275,552 11/15/83 4,415,423 06/416,241 11/15/83 
4,415,052 06/300,339 11/15/83 4,415,424 06/334,601 11/15/83 
4,415,062 06/427,212 11/15/83 4,415,431 06/397 ,956 11/15/83 
4,415,069 06/255,922 11/15/83 4,415,433 06/322,943 11/15/83 
4,415,071 06/287,482 11/15/83 4,415,436 06/396,976 11/15/83 
4,415,076 06/324,301 11/15/83 4,415,446 06/345,689 11/15/83 
4,415,078 06/361,750 11/15/83 4,415,451 06/296,127 11/15/83 
4,415,080 06/341,845 11/15/83 4,415,452 06/359,585 11/15/83 
4,415,081 06/416,215 11/15/83 4,415,458 06/350,372 11/15/83 
4,415,086 06/472,369 11/15/83 4,415,468 06/260,572 11/15/83 
4,415,089 06/317,588 11/15/83 4,415,469 06/317,102 11/15/83 
4,415,093 06/288,471 11/15/83 4,415,474 06/349,114 11/15/83 
4,415,095 06/340,603 11/15/83 4,415,477 06/219,170 11/15/83 
4,415,094 06/276,782 11/15/83 4,415,483 06/355,346 11/15/83 
4,415,101 06/341,649 11/15/83 4,415,485 06/300,298 11/15/83 
4,415,106 06/275,552 11/15/83 4,415,486 06/383,365 11/15/83 
4,415,107 06/236,574 11/15/83 4,415,487 06/439,729 11/15/83 
4,415,110 06/293,659 11/15/83 4,415,492 06/292,358 11/15/83 
4,415,115 06/27 1,444 11/15/83 4,415,493 06/377,223 11/15/83 
4,415,120 06/228,731 11/15/83 4,415,494 06/245,630 11/15/83 
4,415,122 06/283,335 11/15/83 4,415,495 06/238,501 11/15/83 
4,415,126 06/332,146 11/15/83 4,415,497 06/296,306 11/15/83 
4,415,132 06/324,913 11/15/83 4,415,499 06/309,006 11/15/83 
4,415,133 06/263,829 11/15/83 4,415,520 06/378,151 11/15/83 
4,415,135 06/360,677 11/15/83 4,415,524 06/258,351 11/15/83 
4,415,137 06/364,591 11/15/83 4,415,527 06/217,292 11/15/83 
4,415,145 06/412,019 11/15/83 4,415,531 06/392,190 11/15/83 
4,415,147 06/310,145 11/15/83 4,415,533 06/270,320 11/15/83 
4,415,149 06/277,255 11/15/83 4,415,536 06/394,560 11/15/83 
4,415,154 06/238,147 11/15/83 4,415,541 06/348,139 11/15/83 
4,415,156 06/296,572 11/15/83 4,415,542 06/390,450 11/15/83 
4,415,159 06/304,026 11/15/83 4,415,543 06/342,474 11/15/83 
4,415,160 06/285,711 11/15/83 4,415,544 06/382,830 11/15/83 
4,415,172 06/329,247 11/15/83 4,415,545 06/216,198 11/15/83 
4,415,174 06/332,514 11/15/83 4,415,547 06/388,435 11/15/83 
4,415,175 06/391 ,260 11/15/83 4,415,550 06/472,227 11/15/83 
4,415,176 06/270,925 11/15/83 4,415,557 06/340,449 11/15/83 
4,415,177 06/330,837 11/15/83 4,415,560 06/433,464 11/15/83 
4,415,179 06/254,399 11/15/83 4,415,561 06/352,495 11/15/83 
4,415,185 06/263,158 11/15/83 4,415,562 06/322,901 11/15/83 
4,415,187 06/232,646 11/15/83 4,415,564 06/390,110 11/15/83 
4,415,194 06/323,252 11/15/83 4,415,568 06/351,187 11/15/83 
4,415,207 06/289,882 11/15/83 4,415,571 06/272,016 11/15/83 
4,415,214 06/255,089 11/15/83 4,415,580 06/404,454 11/15/83 
4,415,234 06/250,476 11/15/83 4,415,582 06/351,837 11/15/83 
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Patent Number Serial Number Issue Date 4,416,018 06/237,302 11/15/83 

4,416,019 06/366, 126 11/15/83 
4,415,585 06/357,160 11/15/83 4,416,021 06/349,761 11/15/83 
4,415,590 06/372,176 11/15/83 Re. 31,770 06/570,567 12/18/84 
4,415,601 06/374,115 11/15/83 (4,417,029) (06/289,556) (11/22/83) 
4,415,610 06/260,331 11/15/83 4,416,026 06/323,893 11/22/83 
4,415,616 06/28 1,694 11/15/83 4,416,031 06/270,991 11/22/83 
4,415,622 06/438,595 11/15/83 4,416,034 06/313,757 11/22/83 
4,415,625 06/443,054 11/15/83 4,416,040 06/268,267 11/22/83 
4,415,629 06/360,737 11/15/83 4,416,043 06/262,029 11/22/83 
4,415,638 06/417,041 11/15/83 4,416,053 06/379,522 11/22/83 
4,415,642 06/382,916 11/15/83 4,416,061 06/280,755 11/22/83 
4,415,657 06/328,696 11/15/83 4,416,063 06/353,960 11/22/83 
4,415,658 06/298,440 11/15/83 4,416,064 06/394,004 11/22/83 
4,415,659 06/341,933 11/15/83 4,416,067 06/378,020 11/22/83 
4,415,667 06/355,810 11/15/83 4,416,069 06/294,096 11/22/83 
4,415,673 06/246,315 11/15/83 4,416,070 06/324,861 11/22/83 
4,415,681 06/292,853 11/15/83 4,416,071 06/264,745 11/22/83 
4,415,686 06/444,280 11/15/83 4,416,074 06/426,464 11/22/83 
4,415,691 06/359,636 11/15/83 4,416,076 06/335,032 11/22/83 
4,415,692 06/268,365 11/15/83 4,416,077 06/388,272 11/22/83 
4,415,696 06/327 ,949 11/15/83 4,416,085 06/373,859 11/22/83 
4,415,698 06/333,892 11/15/83 4,416,095 06/298,363 11/22/83 
4,415,718 06/348,741 11/15/83 4,416,099 06/264,416 11/22/83 
4,415,720 06/304,556 11/15/83 4,416,101 06/253,297 11/22/83 
4,415,724 06/360,042 11/15/83 4,416,111 06/238,257 11/22/83 
4,415,735 06/322,963 11/15/83 4,416,116 06/268,110 11/22/83 
4,415,740 06/387,995 11/15/83 4,416,120 06/405,931 11/22/83 
4,415,742 06/423 ,927 11/15/83 4,416,122 06/373,893 11/22/83 
4,415,749 06/302,583 11/15/83 4,416,123 06/294,388 11/22/83 
4,415,751 06/361 ,293 11/15/83 4,416,125 06/364,898 11/22/83 
4,415,769 06/315,075 11/15/83 4,416,138 06/334,311 11/22/83 
4,415,773 06/3 16,374 11/15/83 4,416,142 06/297,813 11/22/83 
4,415,780 06/267,787 11/15/83 4,416,146 06/355,032 11/22/83 
4,415,792 06/320,747 11/15/83 4,416,147 06/283,484 11/22/83 
4,415,793 06/297,879 11/15/83 4,416,166 06/363,631 11/22/83 
4,415,796 06/260,321 11/15/83 4,416,169 06/249,744 11/22/83 
4,415,801 06/252,499 11/15/83 4,416,171 06/332,868 11/22/83 
4,415,807 06/250,840 11/15/83 4,416,176 06/339,761 11/22/83 
4,415,826 06/385,031 11/15/83 4,416,177 06/239,849 11/22/83 
4,415,836 06/307 ,406 11/15/83 4,416,185 06/276,828 11/22/83 
4,415,840 06/368,601 11/15/83 4,416,188 06/265,224 11/22/83 
4,415,854 06/264,372 11/15/83 4,416,195 06/458,483 11/22/83 
4,415,858 06/273,154 11/15/83 4,416,212 06/258,664 11/22/83 
4,415,859 06/37 1,358 11/15/83 4,416,225 06/291 ,097 11/22/83 
4,415,861 06/271,729 11/15/83 4,416,226 06/383,835 11/22/83 
4,415,867 06/266,229 11/15/83 4,416,236 06/333,194 11/22/83 
4,415,870 06/218,405 11/15/83 4,416,237 06/352,457 11/22/83 
4,415,878 06/429,412 11/15/83 4,416,245 06/382,065 11/22/83 
4,415,879 06/239,422 11/15/83 4,416,246 06/373,322 11/22/83 
4,415,889 06/217,843 11/15/83 4,416,255 06/385 ,083 11/22/83 
4,415,894 06/453,276 11/15/83 4,416,262 06/329,389 11/22/83 
4,415,898 06/278,294 11/15/83 4,416,263 06/340,065 11/22/83 
4,415,900 06/335,308 11/15/83 4,416,265 06/331,187 11/22/83 
4,415,907 06/318,394 11/15/83 4,416,266 06/264,381 11/22/83 
4,415,914 06/278,965 11/15/83 4,416,271 06/312,164 11/22/83 
4,415,921 06/3 16,737 11/15/83 4,416,289 06/371,078 11/22/83 
4,415,929 06/311,064 11/15/83 4,416,305 06/333,267 11/22/83 
4,415,930 06/337,488 11/15/83 4,416,309 06/385,554 11/22/83 
4,415,931 06/359,612 11/15/83 4,416,313 06/3 16,884 11/22/83 
4,415,940 06/262,256 11/15/83 4,416,326 06/335,096 11/22/83 
4,415,941 06/278,867 11/15/83 4,416,332 06/269,993 11/22/83 
4,415,943 06/370,337 11/15/83 4,416,336 06/338,988 11/22/83 
4,415,946 06/346,716 11/15/83 4,416,339 06/341 ,472 11/22/83 
4,415,954 06/370,932 11/15/83 4,416,340 06/334,372 11/22/83 
4,415,956 06/450,659 11/15/83 4,416,353 06/266,101 11/22/83 
4,415,961 06/296,307 11/15/83 4,416,357 06/297,318 11/22/83 
4,415,981 06/250,536 11/15/83 4,416,358 06/265,834 11/22/83 
4,415,991 06/276,439 11/15/83 4,416,362 06/288,946 11/22/83 
4,415,992 06/238,177 11/15/83 4,416,369 06/338,681 11/22/83 
4,415,993 06/324,349 11/15/83 4,416,370 06/411,452 11/22/83 
4,415,995 06/295,115 11/15/83 4,416,373 06/345,684 11/22/83 
4,415,996 06/271,871 11/15/83 4,416,376 06/431,449 11/22/83 
4,415,997 06/320,286 11/15/83 4,416,377 06/356,928 11/22/83 
4,415,999 06/324,288 11/15/83 4,416,381 06/325,295 11/22/83 
4,416,000 06/367 ,265 11/15/83 4,416,387 06/387,448 11/22/83 
4,416,006 06/403,022 11/15/83 4,416,391 06/408,046 11/22/83 
4,416,013 06/325,623 11/15/83 4,416,393 06/305,038 11/22/83 
4,416,014 06/404,829 11/15/83 4,416,411 06/387,018 11/22/83 
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Patent Number Serial Number Issue Date 4,416,774 06/348,535 11/22/83 

4,416,778 06/313,343 11/22/83 
4,416,417 06/348,353 11/22/83 4,416,789 06/344,535 11/22/83 
4,416,418 06/354,151 11/22/83 4,416,790 06/354,248 11/22/83 
4,416,424 06/297 ,686 11/22/83 4,416,795 06/346,561 11/22/83 
4,416,428 06/337,126 11/22/83 4,416,807 06/311,257 11/22/83 
4,416,429 06/278,177 11/22/83 4,416,808 06/439,732 11/22/83 
4,416,430 06/344,622 11/22/83 4,416,814 06/416,475 11/22/83 
4,416,431 06/279,843 11/22/83 4,416,817 06/322,661 11/22/83 
4,416,433 06/282,809 11/22/83 4,416,821 06/349,490 11/22/83 
4,416,435 06/450,756 11/22/83 4,416,822 06/396,968 11/22/83 
4,416,436 06/314,254 11/22/83 4,416,823 06/319,818 11/22/83 
4.416,438 06/236,604 11/22/83 4,416,827 06/411,325 11/22/83 
4,416,443 06/398,361 11/22/83 4,416,828 06/411,324 11/22/83 
4,416,451 06/310,788 11/22/83 4,416,832 06/344,263 11/22/83 
4,416,454 06/279,776 11/22/83 4,416,835 06/455,253 11/22/83 
4,416,455 06/306,989 11/22/83 4,416,838 06/345,992 11/22/83 
4,416,463 06/318,919 11/22/83 4,416,840 06/332,903 11/22/83 
4,416,473 06/275,394 11/22/83 4,416,841 06/416,893 11/22/83 
4,416,481 06/250,085 11/22/83 4,416,848 06/265,601 11/22/83 
4,416,484 06/359,264 11/22/83 4,416,850 06/229,162 11/22/83 
4,416,499 06/3 13,566 11/22/83 4,416,860 06/262,829 11/22/83 
4,416,502 06/287,914 11/22/83 4,416,862 06/340,997 11/22/83 
4,416,503 06/282,585 11/22/83 4,416,863 06/394,862 11/22/83 
4,416,504 06/355,472 11/22/83 4,416,867 06/347,597 11/22/83 
4,416,505 06/3 14,645 11/22/83 4,416,869 06/323,634 11/22/83 
4,416,529 06/372,102 11/22/83 4,416,870 06/340,418 11/22/83 
4,416,530 06/358,369 11/22/83 4,416,873 06/449,117 11/22/83 
4,416,532 06/387,720 11/22/83 4,416,877 06/310,314 11/22/83 
4,416,542 06/273,785 11/22/83 4,416,878 06/327,712 11/22/83 
4,416,546 06/355,583 11/22/83 4,416,879 06/296,860 11/22/83 
4,416,547 06/343,443 11/22/83 4,416,882 06/399,503 11/22/83 
4,416,552 06/311,632 11/22/83 4,416,883 06/277,031 11/22/83 
4,416,564 06/315,975 11/22/83 4,416,885 06/360,497 11/22/83 
4,416,566 06/367,841 11/22/83 4,416,890 06/380,571 11/22/83 
4,416,574 06/218,366 11/22/83 4,416,894 06/342,064 11/22/83 
4,416,577 06/288,284 11/22/83 4,416,897 06/398,300 11/22/83 
4,416,583 06/394,748 11/22/83 4,416,900 06/398,299 11/22/83 
4,416,586 06/252,584 11/22/83 4,416,901 06/325,945 11/22/83 
4,416,589 06/303,216 11/22/83 4,416,913 06/425,832 11/22/83 
4,416,592 06/254,469 11/22/83 4,416,915 06/345,605 11/22/83 
4,416,608 06/434,149 11/22/83 4,416,922 06/423,463 11/22/83 
4,416,614 06/418,615 11/22/83 4,416,923 06/416,820 11/22/83 
4,416,615 06/234,832 11/22/83 4,416,933 06/346,872 11/22/83 
4,416,618 06/279,081 11/22/83 4,416,940 06/325,653 11/22/83 
4,416,619 06/294,463 11/22/83 4,416,949 06/301 ,320 11/22/83 
4,416,621 06/292,861 11/22/83 4,416,950 06/372,953 11/22/83 
4,416,624 06/325,111 11/22/83 4,416,951 06/358,612 11/22/83 
4,416,626 06/312,759 11/22/83 4,416,959 06/312,888 11/22/83 
4,416,629 06/395,139 11/22/83 4,416,965 06/398, 138 11/22/83 
4,416,630 06/344,859 11/22/83 4,416,974 06/318,518 11/22/83 
4,416,631 06/375,797 11/22/83 4,416,988 06/389,564 11/22/83 
4,416,634 06/344,401 11/22/83 4,416,993 06/272,547 11/22/83 
4,416,637 06/282,407 11/22/83 4,416,998 06/359,339 11/22/83 
4,416,638 06/411,873 11/22/83 4,417,007 06/381,790 11/22/83 
4,416,639 06/275,912 11/22/83 4,417,008 06/381,791 11/22/83 
4,416,641 06/297 ,239 11/22/83 4,417,022 06/364,825 11/22/83 
4,416,642 06/287,763 11/22/83 4,417,023 06/347,512 11/22/83 
4,416,644 06/344,462 11/22/83 4,417,028 06/262,655 11/22/83 
4,416,647 06/267,190 11/22/83 4,417,037 06/458,793 11/22/83 
4,416,648 06/240,822 11/22/83 4,417,039 06/399,661 11/22/83 
4,416,651 06/288,522 11/22/83 4,417,040 06/320,777 11/22/83 
4,416,668 06/385,179 11/22/83 4,417,048 06/35 1,867 11/22/83 
4,416,674 06/360,707 11/22/83 4,417,050 06/323,833 11/22/83 
4,416,675 06/350,993 11/22/83 4,417,067 06/446,756 11/22/83 
4,416,689 06/3 11,007 11/22/83 4,417,076 06/406, 131 11/22/83 
4,416,691 06/362,030 11/22/83 4,417,081 06/428,451 11/22/83 
4,416,695 06/324,656 11/22/83 4,417,092 06/243,754 11/22/83 
4,416,702 06/366,852 11/22/83 4,417,094 06/390,274 11/22/83 
4,416,707 06/301,543 11/22/83 4,417,101 06/223 ,504 11/22/83 
4,416,728 06/398,798 11/22/83 4,417,104 06/398,666 11/22/83 
4,416,733 06/389,149 11/22/83 4,417,109 06/341 ,706 11/22/83 
4,416,737 06/347,704 11/22/83 4,417,114 06/348,998 11/22/83 
4,416,745 06/353,772 11/22/83 4,417,115 06/354,318 11/22/83 
4,416,754 06/295,793 11/22/83 4,417,116 06/298,533 11/22/83 
4,416,769 06/334,237 11/22/83 4,417,121 06/330,805 11/22/83 
4,416,771 06/256,688 11/22/83 4,417,123 06/280,767 11/22/83 
4,416,772 06/286,625 11/22/83 4,417,124 06/317,406 11/22/83 
4,416,773 06/350,710 11/22/83 4,417,127 06/254,095 11/22/83 
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Patent Number Serial Number Issue Date 4,418,629 06/234,756 12/06/83 

4,418,633 06/250,486 12/06/83 
4,417,134 06/360,395 11/22/83 4,418,642 06/302,200 12/06/83 
4,417,142 06/267 ,693 11/22/83 4,418,653 06/385,747 12/06/83 
4,417,149 06/303,684 11/22/83 4,418,654 06/382,640 12/06/83 
4,417,150 06/292,566 11/22/83 4,418,658 06/420,015 12/06/83 
4,417,162 06/300,590 11/22/83 4,418,663 06/332,539 12/06/83 
4,417,171 06/311,622 11/22/83 4,418,672 06/241 ,332 12/06/83 
4,417,177 06/351,415 11/22/83 4,418,673 06/3 18,867 12/06/83 
4,417,179 06/376,030 11/22/83 4,418,678 06/321,741 12/06/83 
4,417,183 06/394,062 11/22/83 4,418,680 06/261 ,049 12/06/83 
4,417,187 06/324,074 11/22/83 4,418,685 06/281,471 12/06/83 
4,417,190 06/350,472 11/22/83 4,418,688 06/280,247 12/06/83 
4,417,198 06/297,520 11/22/83 4,418,690 06/289,380 12/06/83 
4,417,204 06/233,326 11/22/83 4,418,709 06/323,001 12/06/83 
4,417,209 06/265,211 11/22/83 4,418,711 06/246,966 12/06/83 
4,417,212 06/28 1,268 11/22/83 4,418,722 06/259,211 12/06/83 
4,417,218 06/275,474 11/22/83 4,418,725 06/3 18,073 12/06/83 
4,417,222 06/272,202 11/22/83 4,418,727 06/279,321 12/06/83 
4,417,235 06/247 ,003 11/22/83 4,418,728 06/319,807 12/06/83 
4,417,236 06/3 19,382 11/22/83 4,418,729 06/326,568 12/06/83 
4,417,252 06/385,915 11/22/83 4,418,736 06/339,905 12/06/83 
4,417,255 06/294,142 11/22/83 4,418,738 06/253,219 12/06/83 
4,417,264 06/472,565 11/22/83 4,418,748 06/343 ,246 12/06/83 
4,417,268 06/342,666 11/22/83 4,418,749 06/316,877 12/06/83 
4,417,273 06/336,727 11/22/83 4,418,750 06/3 10,823 12/06/83 
4,417,295 06/412,340 11/22/83 4,418,751 06/364,116 12/06/83 
4,417,297 06/279,687 11/22/83 4,418,755 06/293,746 12/06/83 
4,417,325 06/282,882 11/22/83 4,418,761 06/304,584 12/06/83 
4,417,338 06/253,563 11/22/83 4,418,762 06/285,141 12/06/83 
4,417,344 06/404,828 11/22/83 4,418,769 06/243,076 12/06/83 
4,417,347 06/262,838 11/22/83 4,418,783 06/370,068 12/06/83 
4,417,355 06/223,268 11/22/83 4,418,784 06/342,820 12/06/83 
4,417,357 06/384,750 11/22/83 4,418,790 06/322,561 12/06/83 
Re. 33,078 07/195,493 10/03/89 4,418,793 06/253,201 12/06/83 
(4,711,577) (07/049,005) (12/08/87) 4,418,798 06/433,576 12/06/83 
4,418,432 06/296,293 12/06/83 4,418,802 06/285,049 12/06/83 
4,418,433 06/290,935 12/06/83 4,418,805 06/281,591 12/06/83 
4,418,440 06/395,145 12/06/83 4,418,808 06/265,808 12/06/83 
4,418,455 06/259,997 12/06/83 4,418,829 06/322,054 12/06/83 
4,418,457 06/341,048 12/06/83 4,418,836 06/286,336 12/06/83 
4,418,463 06/228,581 12/06/83 4,418,838 06/281,052 12/06/83 
4,418,465 06/469 ,664 12/06/83 4,418,847 06/394,517 12/06/83 
4,418,475 06/366,654 12/06/83 4,418,851 06/325,478 12/06/83 
4,418,480 06/367,187 12/06/83 4,418,853 06/412,582 12/06/83 
4,418,483 06/249,451 12/06/83 4,418,854 06/325,091 12/06/83 
4,418,488 06/307,741 12/06/83 4,418,858 06/227,806 12/06/83 
4,418,495 06/345,475 12/06/83 4,418,860 06/278,488 12/06/83 
4,418,498 06/342,832 12/06/83 4,418,864 06/423,470 12/06/83 
4,418,500 06/292,283 12/06/83 4,418,865 06/290,318 12/06/83 
4,418,502 06/281,211 12/06/83 4,418,874 06/302,872 12/06/83 
4,418,503 06/215,682 12/06/83 4,418,875 06/306,470 12/06/83 
4,418,509 06/327,198 12/06/83 4,418,876 06/259,689 12/06/83 
4,418,510 06/255,222 12/06/83 4,418,883 06/311,419 12/06/83 
4,418,512 06/247 ,253 12/06/83 4,418,887 06/315,023 12/06/83 
4,418,523 06/291,128 12/06/83 4,418,896 06/403,868 12/06/83 
4,418,525 06/361,573 12/06/83 4,418,897 06/244,652 12/06/83 
4,418,526 06/348,459 12/06/83 4,418,899 06/304,283 12/06/83 
4,418,532 06/348,557 12/06/83 4,418,901 06/256,258 12/06/83 
4,418,534 06/242,261 12/06/83 4,418,902 06/329,583 12/06/83 
4,418,542 06/321 ,537 12/06/83 4,418,913 06/371,787 12/06/83 
4,418,544 06/392,652 12/06/83 4,418,914 06/338,722 12/06/83 
4,418,546 06/322,257 12/06/83 4,418,915 06/387 ,384 12/06/83 
4,418,549 06/425,356 12/06/83 4,418,917 06/220,623 12/06/83 
4,418,552 06/279,590 12/06/83 = 4,418,918 06/475,239 12/06/83 
4,418,564 06/332,410 12/06/83 4,418,936 06/383,240 12/06/83 
4,418,570 06/328,562 12/06/83 4,418,939 06/345,081 12/06/83 
4,418,575 06/264,131 12/06/83 4,418,951 06/283,951 12/06/83 
4,418,576 06/505,125 12/06/83 4,418,953 06/231 ,380 12/06/83 
4,418,594 06/320,867 12/06/83 4,418,955 06/279,465 12/06/83 
4,418,595 06/384,330 12/06/83 4,418,957 06/292,700 12/06/83 
4,418,596 06/250,260 12/06/83 4,418,959 06/350,547 12/06/83 
4,418,598 06/335,985 12/06/83 4,418,961 06/382,747 12/06/83 
4,418,599 06/366,541 12/06/83 4,418,964 06/3 16,632 12/06/83 
4,418,604 06/396,414 12/06/83 4,418,975 06/294,212 12/06/83 
4,418,613 06/323,625 12/06/83 4,418,978 06/384,615 12/06/83 
4,418,620 06/366,239 12/06/83 4,418,980 06/269,558 12/06/83 
4,418,623 06/281,879 12/06/83 4,418,982 06/235,235 12/06/83 
4,418,624 06/288,475 12/06/83 4,418,988 06/235,786 12/06/83 
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Patent Number Serial Number Issue Date 4,419,369 06/414,085 12/06/83 

4,419,370 06/326,357 12/06/83 
4,418,989 06/343,802 12/06/83 4,419,371 06/357,507 12/06/83 
4,418,995 06/295,718 12/06/83 4,419,374 06/414,401 12/06/83 
4,418,998 06/379,152 12/06/83 4,419,378 06/320,397 12/06/83 
4,419,000 06/3 12,569 12/06/83 4,419,379 06/369,401 12/06/83 
4,419,001 06/381,717 12/06/83 4,419,382 06/330,098 12/06/83 
4,419,002 06/388 ,303 12/06/83 4,419,383 06/483 ,668 12/06/83 
4,419,004 06/317,446 12/06/83 4,419,384 06/423 ,664 12/06/83 
4,419,005 06/317,448 12/06/83 4,419,385 06/305 ,009 12/06/83 
4,419,016 06/394,579 12/06/83 4,419,388 06/312,459 12/06/83 
4,419,031 06/316,410 12/06/83 4,419,389 06/413,126 12/06/83 
4,419,032 06/231 ,469 12/06/83 4,419,392 06/385,152 12/06/83 
4,419,039 06/240,296 12/06/83 4,419,400 06/315,097 12/06/83 
4,419,044 06/318,851 12/06/83 4,419,401 06/404,915 12/06/83 
4,419,049 06/312,884 12/06/83 4,419,415 06/339,931 12/06/83 
4,419,053 06/323,178 12/06/83 4,419,419 06/371,120 12/06/83 
4,419,059 06/291,791 12/06/83 4,419,422 06/360,850 12/06/83 
4,419,060 06/474,780 12/06/83 4,419,424 06/286,571 12/06/83 
4,419,063 06/356,220 12/06/83 4,419,434 06/451,320 12/06/83 
4,419,091 06/233,899 12/06/83 4,419,443 06/320,045 12/06/83 
4,419,105 06/359,454 12/06/83 4,419,445 06/360,723 12/06/83 
4,419,108 06/351,126 12/06/83 4,419,450 06/370,43 1 12/06/83 
4,419,132 06/337 ,220 12/06/83 4,419,462 06/485 ,877 12/06/83 
4,419,141 06/365,121 12/06/83 4,419,463 06/358,552 12/06/83 
4,419,143 06/321,882 12/06/83 4,419,464 06/402,830 12/06/83 
4,419,146 06/283,409 12/06/83 4,419,468 06/446, 127 12/06/83 
4,419,147 06/251,147 12/06/83 4,419,475 06/289,611 12/06/83 
4,419,152 06/388,715 12/06/83 4,419,479 06/458,029 12/06/83 
4,419,153 06/377,888 12/06/83 4,419,483 06/38 1,033 12/06/83 
4,419,157 06/300,263 12/06/83 4,419,484 06/341,929 12/06/83 
4,419,162 06/299,814 12/06/83 4,419,490 06/273 ,068 12/06/83 
4,419,169 06/360,947 12/06/83 4,419,504 06/366,445 12/06/83 
4,419,171 06/372,650 12/06/83 4,419,505 06/398 ,423 12/06/83 
4,419,176 06/418,323 12/06/83 4,419,506 06/359,511 12/06/83 
4,419,178 06/275,321 12/06/83 4,419,520 06/278,369 12/06/83 
4,419,182 06/239,066 12/06/83 4,419,523 06/262,576 12/06/83 
4,419,187 06/354,711 12/06/83 4,419,529 06/354,308 12/06/83 
4,419,188 06/350,592 12/06/83 4,419,545 06/282,620 12/06/83 
4,419,196 06/247 ,328 12/06/83 4,419,546 06/342,030 12/06/83 
4,419,197 06/260,48 1 12/06/83 4,419,548 06/415,132 12/06/83 
4,419,202 06/331,881 12/06/83 4,419,549 06/375,728 12/06/83 
4,419,209 06/285,196 12/06/83 4,419,555 06/383,811 12/06/83 
4,419,211 06/354,905 12/06/83 4,419,556 06/344,036 12/06/83 
4,419,212 06/343,194 12/06/83 4,419,557 06/337 ,056 12/06/83 
4,419,214 06/314,050 12/06/83 4,419,571 06/368,206 12/06/83 
4,419,217 06/467,415 12/06/83 4,419,576 06/303,136 12/06/83 
4,419,218 06/281,450 12/06/83 4,419,578 06/281,255 12/06/83 
4,419,219 06/305,267 12/06/83 4,419,579 06/237,254 12/06/83 
4,419,235 06/462,100 12/06/83 4,419,581 06/338,622 12/06/83 
4,419,239 06/368, 166 12/06/83 4,419,583 06/266,968 12/06/83 
4,419,242 06/350,078 12/06/83 4,419,593 06/278,775 12/06/83 
4,419,251 06/419,107 12/06/83 4,419,605 06/221,257 12/06/83 
4,419,252 06/436,157 12/06/83 4,419,609 06/413,811 12/06/83 
4,419,253 06/3 18,974 12/06/83 4,419,615 06/319,268 12/06/83 
4,419,255 06/344,321 12/06/83 4,419,621 06/265,459 12/06/83 
4,419,259 06/3 13,874 12/06/83 4,419,623 06/327,925 12/06/83 
4,419,262 06/396,998 12/06/83 4,419,627 06/222,139 12/06/83 
4,419,263 06/337,805 12/06/83 4,419,635 06/305,231 12/06/83 
4,419,266 06/352,295 12/06/83 4,419,637 06/343,752 12/06/83 
4,419,269 06/447,385 12/06/83 4,419,639 06/301,659 12/06/83 
4,419,278 06/259,941 12/06/83 4,419,644 06/457,881 12/06/83 
4,419,283 06/284,622 12/06/83 4,419,646 06/425,013 12/06/83 
4,419,285 06/350,494 12/06/83 4,419,647 06/247,813 12/06/83 
4,419,292 06/339,230 12/06/83 4,419,652 06/309,877 12/06/83 
4,419,293 06/282,206 12/06/83 4,419,653 06/311,394 12/06/83 
4,419,296 06/353,986 12/06/83 4,419,654 06/284,571 12/06/83 
4,419,321 06/341 ,866 12/06/83 4,419,658 06/249,929 12/06/83 
4,419,322 06/424,116 12/06/83 4,419,673 06/308,019 12/06/83 
4,419,324 06/3 16,681 12/06/83 4,419,692 06/336,088 12/06/83 
4,419,337 06/275,201 12/06/83 4,419,704 06/257 ,482 12/06/83 
4,419,341 06/472,085 12/06/83 4,419,713 06/281,010 12/06/83 
4,419,342 06/458,244 12/06/83 4,419,717 06/307,803 12/06/83 
4,419,346 06/407,987 12/06/83 4,419,719 06/264,264 12/06/83 
4,419,247 06/366,635 12/06/83 4,419,720 06/304 ,982 12/06/83 
4,419,355 06/283,971 12/06/83 4,419,722 06/375,912 12/06/83 
4,419,356 06/285,845 12/06/83 4,419,738 06/318,815 12/06/83 
4,419,362 06/35 1,836 12/06/83 4,419,741 06/299,343 12/06/83 
4,419,366 06/398,849 12/06/83 4,419,743 06/282,266 12/06/83 
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Patent Number Serial Number Issue Date 4,420,078 06/3 16,780 12/13/83 

4,420,079 06/236,501 12/13/83 
4,419,749 06/274,507 12/06/83 4,420,091 06/419,778 12/13/83 
4,419,758 06/235,277 12/06/83 4,420,093 06/356,496 12/13/83 
4,419,763 06/269,423 12/06/83 4,420,094 06/341,518 12/13/83 
4,419,767 06/324,705 12/06/83 4,420,102 06/263,899 12/13/83 
4,419,774 06/451 ,399 12/13/83 4,420,103 06/415,473 12/13/83 
4,419,778 06/291 ,172 12/13/83 4,420,104 06/324,644 12/13/83 
4,419,781 06/370,717 12/13/83 4,420,105 06/431,712 12/13/83 
4,419,782 06/313,752 12/13/83 4,420,109 06/274,718 12/13/83 
4,419,787 06/422,000 12/13/83 4,420,110 06/308,282 12/13/83 
4,419,790 06/404,803 12/13/83 4,420,114 06/249,936 12/13/83 
4,419,793 06/311,818 12/13/83 4,420,115 06/324,413 12/13/83 
4,419,794 06/308,883 12/13/83 4,420,117 06/281,075 12/13/83 
4,419,803 06/444,671 12/13/83 4,420,118 06/285,371 12/13/83 
4,419,807 06/239,536 12/13/83 4,420,119 06/308,239 12/13/83 
4,419,811 06/371,599 12/13/83 4,420,123 06/312,202 12/13/83 
4,419,816 06/353,069 12/13/83 4,420,127 06/299,406 12/13/83 
4,419,820 06/354,777 12/13/83 4,420,138 06/290,618 12/13/83 
4,419,821 06/293,637 12/13/83 4,420,150 06/217,553 12/13/83 
4,419,823 06/379,780 12/13/83 4,420,158 06/307,801 12/13/83 
4,419,824 06/403,800 12/13/83 4,420,170 06/304,321 12/13/83 
4,419,827 06/3 16,280 12/13/83 4,420,172 06/326,114 12/13/83 
4,419,828 06/265,176 12/13/83 4,420,173 06/300, 104 12/13/83 
4,419,829 06/288,985 12/13/83 4,420,178 06/3 18,864 12/13/83 
4,419,833 06/460, 160 12/13/83 4,420,181 06/270,645 12/13/83 
4,419,834 06/346,923 12/13/83 4,420,184 06/327,356 12/13/83 
4,419,841 06/414,617 12/13/83 4,420,205 06/301,989 12/13/83 
4,419,844 06/440,844 12/13/83 4,420,208 06/254,398 12/13/83 
4,419,848 06/297 ,054 12/13/83 4,420,212 06/429,471 12/13/83 
4,419,849 06/233,323 12/13/83 4,420,219 06/244,755 12/13/83 
4,419,850 06/345 ,047 12/13/83 4,420,221 06/359,919 12/13/83 
4,419,853 06/305,071 12/13/83 4,420,222 06/253,079 12/13/83 
4,419,860 06/368,114 12/13/83 4,420,225 06/305,756 12/13/83 
4,419,867 06/394,772 12/13/83 4,420,229 06/347,564 12/13/83 
4,419,872 06/284,354 12/13/83 4,420,232 06/336,466 12/13/83 
4,419,873 06/278,623 12/13/83 4,420,234 06/357 ,668 12/13/83 
4,419,887 06/377,894 12/13/83 4,420,235 06/347,569 12/13/83 
4,419,902 06/308, 113 12/13/83 4,420,243 06/396,781 12/13/83 
4,419,907 06/333,601 12/13/83 4,420,249 06/376,028 12/13/83 
4,419,908 06/314,541 12/13/83 4,420,258 06/314,298 12/13/83 
4,419,927 06/233,505 12/13/83 4,420,259 06/314,299 12/13/83 
4,419,928 06/378,837 12/13/83 4,420,260 06/374,896 12/13/83 
4,419,929 06/348,015 12/13/83 4,420,262 06/388,262 12/13/83 
4,419,930 06/284,205 12/13/83 4,420,266 06/410,549 12/13/83 
4,419,931 06/285,444 12/13/83 4,420,267 06/333,770 12/13/83 
4,419,932 06/331,214 12/13/83 4,420,270 06/423,294 12/13/83 
4,419,938 06/327,479 12/13/83 4,420,288 06/275,037 12/13/83 
4,419,940 06/442,143 12/13/83 4,420,297 06/257,902 12/13/83 
4,419,941 06/437,428 12/13/83 4,420,301 06/277 ,797 12/13/83 
4,419,942 06/401 ,946 12/13/83 4,420,309 06/401,015 12/13/83 
4,419,952 06/233,075 12/13/83 4,420,318 06/315,858 12/13/83 
4,419,956 06/378,339 12/13/83 4,420,324 06/322,673 12/13/83 
4,419,958 06/331,920 12/13/83 4,420,327 06/308,824 12/13/83 
4,419,973 06/289,850 12/13/83 4,420,330 06/368,984 12/13/83 
4,419,975 06/308,864 12/13/83 4,420,331 06/341,417 12/13/83 
4,419,980 06/478,782 12/13/83 4,420,335 06/337,472 12/13/83 
4,419,986 06/438,596 12/13/83 4,420,337 06/394,209 12/13/83 
4,419,988 06/289,267 12/13/83 4,420,338 06/302,280 12/13/83 
4,420,003 06/259,970 12/13/83 4,420,340 06/440,573 12/13/83 
4,420,004 06/322,976 12/13/83 4,420,341 06/365,673 12/13/83 
4,420,008 06/344,095 12/13/83 4,420,342 06/348,197 12/13/83 
4,420,009 06/3 10,934 12/13/83 4,420,345 06/321,881 12/13/83 
4,420,014 06/276,142 12/13/83 4,420,351 06/373,165 12/13/83 
4,420,018 06/372,612 12/13/83 4,420,352 06/465,367 12/13/83 
4,420,019 06/365,361 12/13/83 4,420,356 06/354,438 12/13/83 
4,420,021 06/308,854 12/13/83 4,420,358 06/304,888 12/13/83 
4,420,027 06/494,499 12/13/83 4,420,360 06/279,306 12/13/83 
4,420,031 06/350,035 12/13/83 4,420,361 06/419,271 12/13/83 
4,420,032 06/235,755 12/13/83 4,420,369 06/352,426 12/13/83 
4,420,036 06/245,585 12/13/83 4,420,372 06/396,994 12/13/83 
4,420,037 06/249,156 12/13/83 4,420,373 06/289,843 12/13/83 
4,420,047 06/335,238 12/13/83 4,420,376 06/410,346 12/13/83 
4,420,053 06/294,781 12/13/83 4,420,382 06/224,803 12/13/83 
4,420,056 06/351,118 12/13/83 4,420,385 06/485,556 12/13/83 
4,420,057 06/294,808 12/13/83 4,420,390 06/342,154 12/13/83 
4,420,062 06/391,931 12/13/83 4,420,391 06/3 10,007 12/13/83 
4,420,063 06/374,526 12/13/83 4,420,392 06/354,813 12/13/83 
4,420,073 06/238,675 12/13/83 4,420,397 06/331,808 12/13/83 
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Patent Number Serial Number Issue Date 4,420,746 06/246,960 12/13/83 
4,420,758 06/382,099 12/13/83 

4,420,399 06/382,870 12/13/83 4,420,762 06/344,381 12/13/83 
4,420,400 06/341,617 12/13/83 4,420,763 06/340,018 12/13/83 
4,420,404 06/330,227 12/13/83 4,420,774 06/479,975 12/13/83 
4,420,405 06/291,396 12/13/83 4,420,776 06/325,711 12/13/83 
4,420,407 06/3 13,564 12/13/83 4,420,782 06/278,956 12/13/83 
4,420,415 06/294,930 12/13/83 4,420,785 06/274,443 12/13/83 
4,420,418 06/322,629 12/13/83 4,420,794 06/300,965 12/13/83 
4,420,421 06/326,623 12/13/83 4,420,798 06/328, 106 12/13/83 
4,420,424 06/3 19,267 12/13/83 4,420,799 06/409,999 12/13/83 
4,420,429 06/291 ,952 12/13/83 4,420,809 06/267,614 12/13/83 
4,420,430 06/344,375 12/13/83 4,420,810 06/421,141 12/13/83 
4,420,433 06/396,568 12/13/83 4,420,819 06/243,541 12/13/83 
4,420,435 06/391 ,092 12/13/83 4,420,838 06/342,672 12/13/83 
4,420,436 06/334,862 12/13/83 4,420,841 06/268,223 12/13/83 
4,420,440 06/450, 144 12/13/83 4,420,848 06/368,764 12/20/83 
4,420,442 06/421,002 12/13/83 4,420,851 06/328,373 12/20/83 
4,420,445 06/337,169 12/13/83 4,420,866 06/342,252 12/20/83 
4,420,446 06/357,920 12/13/83 4,420,874 06/340,286 12/20/83 
4,420,452 06/277 ,854 12/13/83 4,420,886 06/321,698 12/20/83 
4,420,462 06/360,605 12/13/83 4,420,891 06/290,351 12/20/83 
4,420,466 06/376,341 12/13/83 4,420,892 06/343,791 12/20/83 
06/457 ,093 12/13/83 4,420,898 06/353,390 12/20/83 

06/235,992 12/13/83 4,420,916 06/323,291 12/20/83 

06/227,377 12/13/83 4,420,923 06/313,513 12/20/83 

06/309,280 12/13/83 4,420,924 06/298,607 12/20/83 

06/479,420 12/13/83 4,420,926 06/390,703 12/20/83 

06/360,852 12/13/83 4,420,927 06/311,404 12/20/83 

06/413,868 12/13/83 4,420,930 06/232,997 12/20/83 

06/361,215 12/13/83 4,420,932 06/353,984 12/20/83 

06/364,181 12/13/83 4,420,939 06/399,050 12/20/83 

06/314,330 12/13/83 4,420,941 06/493,229 12/20/83 

06/336,174 12/13/83 4,420,962 06/298,451 12/20/83 

06/460,720 12/13/83 4,420,968 06/322,224 12/20/83 

06/376,596 12/13/83 4,420,969 06/369,755 12/20/83 

06/230,461 12/13/83 4,420,972 06/337,819 12/20/83 

06/318,000 12/13/83 4,420,975 06/497 ,396 12/20/83 

06/331,805 12/13/83 4,420,977 06/358,089 12/20/83 

06/338,452 12/13/83 4,420,997 06/297,747 12/20/83 

06/271,956 12/13/83 4,421,001 06/238,481 12/20/83 

06/412,545 12/13/83 06/324,848 12/20/83 

06/365,117 12/13/83 06/434,564 12/20/83 

06/290,633 12/13/83 06/283,456 12/20/83 

06/400,471 12/13/83 06/299,325 12/20/83 

06/412,043 12/13/83 06/371,251 12/20/83 

06/470,640 12/13/83 06/356,841 12/20/83 

06/358,891 12/13/83 06/333,091 12/20/83 

06/295,930 12/13/83 06/254,456 12/20/83 

06/395,737 12/13/83 06/360,068 12/20/83 

06/247,427 12/13/83 06/287 ,473 12/20/83 

06/329,548 12/13/83 06/311,907 12/20/83 

06/356,573 12/13/83 06/254,124 12/20/83 

06/347,049 12/13/83 y 06/309,296 12/20/83 

06/277,077 12/13/83 y 06/313,557 12/20/83 

06/316,518 12/13/83 06/399,497 12/20/83 

06/270,312 12/13/83 06/357,246 12/20/83 

06/326,391 12/13/83 06/304,843 12/20/83 

06/258,051 12/13/83 4,421,065 06/323,630 12/20/83 

06/308, 114 12/13/83 4,421,069 06/415,624 12/20/83 

06/352,656 12/13/83 4,421,072 06/336,018 12/20/83 

06/360,272 12/13/83 4,421,073 06/330,080 12/20/83 

06/271,953 12/13/83 4,421,079 06/444,399 12/20/83 

06/437,486 12/13/83 4,421,083 06/377,387 12/20/83 

06/285,566 12/13/83 4,421,086 06/229,264 12/20/83 

06/238,039 12/13/83 4,421,093 06/382,601 12/20/83 

06/251,811 12/13/83 4,421,097 06/302,801 12/20/83 

06/236,358 12/13/83 4,421,109 06/414,106 12/20/83 

06/363,475 12/13/83 4,421,113 06/269,782 12/20/83 

06/414,371 12/13/83 4,421,118 06/292,053 12/20/83 

06/400,989 12/13/83 4,421,127 06/420,367 12/20/83 

06/280,084 12/13/83 4,421,131 06/340,736 12/20/83 

06/378,739 12/13/83 4,421,133 06/304,681 12/20/83 

06/27 1,026 12/13/83 4,421,140 06/331,833 12/20/83 

06/327,142 12/13/83 4,421,148 06/316,138 12/20/83 

06/367,110 12/13/83 4,421,150 06/282,454 12/20/83 

06/291,618 12/13/83 4,421,152 06/239,470 12/20/83 

4,420,740 06/297 ,637 12/13/83 4,421,177 06/3 10,080 12/20/83 
4,420,743 06/334,257 12/13/83 4,421,180 06/238,002 12/20/83 
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Patent Number Serial Number Issue Date 4,421,562 06/478 ,006 12/20/83 

4,421,563 06/370,540 12/20/83 
4,421,184 06/327,525 12/20/83 4,421,566 06/419,397 12/20/83 
4,421,202 06/245,903 12/20/83 4,421,569 06/376,549 12/20/83 
4,421,203 06/411,264 12/20/83 4,421,572 06/359,549 12/20/83 
4,421,213 06/3 16,524 12/20/83 4,421,575 06/223,924 12/20/83 
4,421,214 06/216,945 12/20/83 4,421,576 06/302,196 12/20/83 
4,421,220 06/439,822 12/20/83 4,421,581 06/368,120 12/20/83 
4,421,224 06/325,748 12/20/83 4,421,586 06/419,907 12/20/83 
4,421,225 06/299,933 12/20/83 4,421,589 06/397 ,824 12/20/83 
4,421,229 06/278,213 12/20/83 4,421,594 06/291,489 12/20/83 
4,421,231 06/421,881 12/20/83 4,421,595 06/344,624 12/20/83 
4,421,233 06/408,210 12/20/83 4,421,596 06/359,491 12/20/83 
4,421,237 06/291,593 12/20/83 4,421,599 06/326,055 12/20/83 
4,421,239 06/332,147 12/20/83 4,421,600 06/280,752 12/20/83 
4,421,243 06/374,914 12/20/83 4,421,604 06/314,259 12/20/83 
4,421,247 06/374,464 12/20/83 4,421,605 06/359,924 12/20/83 
4,421,249 06/249,325 12/20/83 4,421,620 06/347 ,844 12/20/83 
4,421,260 06/269,738 12/20/83 4,421,629 06/271,570 12/20/83 
4,421,261 06/225,586 12/20/83 4,421,636 06/366,951 12/20/83 
4,421,264 06/277 ,575 12/20/83 4,421,641 06/336,451 12/20/83 
4,421,276 06/323,320 12/20/83 4,421,642 06/343,761 12/20/83 
4,421,284 06/294,405 12/20/83 4,421,659 06/393,899 12/20/83 
4,421,289 06/350,868 12/20/83 4,421,663 06/264,979 12/20/83 
4,421,290 06/255,464 12/20/83 4,421,666 06/357,574 12/20/83 
4,421,292 06/249,387 12/20/83 4,421,670 06/302,287 12/20/83 
4,421,296 06/291,948 12/20/83 4,421,679 06/345,665 12/20/83 
4,421,303 06/326,413 12/20/83 4,421,680 06/303,467 12/20/83 
4,421,313 06/331,118 12/20/83 4,421,682 06/25 1,667 12/20/83 
4,421,315 06/455,072 12/20/83 4,421,690 06/379,387 12/20/83 
4,421,316 06/246,395 12/20/83 4,421,691 06/270,851 12/20/83 
4,421,317 06/222,839 12/20/83 4,421,692 06/318,661 12/20/83 
4,421,321 06/474,026 12/20/83 4,421,694 06/340,901 12/20/83 
4,421,328 06/428,215 12/20/83 4,421,700 06/361,711 12/20/83 
4,421,331 06/414,461 12/20/83 4,421,706 06/359,644 12/20/83 
4,421,337 06/338,050 12/20/83 4,421,713 06/247 ,420 12/20/83 
4,421,338 06/309,017 12/20/83 4,421,715 06/270,458 12/20/83 
4,421,339 06/287 ,294 12/20/83 4,421,718 06/423,421 12/20/83 
4,421,349 06/335,224 12/20/83 4,421,734 06/377,124 12/20/83 
4,421,351 06/3 13,505 12/20/83 4,421,741 06/386,745 12/20/83 
4,421,356 06/332,371 12/20/83 4,421,742 06/240,447 12/20/83 
4,421,359 06/268, 133 12/20/83 4,421,743 06/337,177 12/20/83 
4,421,362 06/3 16,276 12/20/83 4,421,744 06/379,614 12/20/83 
4,421,363 06/245,518 12/20/83 4,421,750 06/353,927 12/20/83 
4,421,364 06/312,048 12/20/83 4,421,758 06/329,995 12/20/83 
4,421,369 06/285,062 12/20/83 4,421,759 06/286,728 12/20/83 
4,421,373 06/334,869 12/20/83 4,421,764 06/398,298 12/20/83 
4,421,378 06/373,906 12/20/83 4,421,775 06/385,172 12/20/83 
4,421,379 06/224,279 12/20/83 4,421,776 06/319,142 12/20/83 
4,421,393 06/257,683 12/20/83 4,421,788 06/351,027 12/20/83 
4,421,408 06/237,021 12/20/83 4,421,790 06/421 ,343 12/20/83 
4,421,418 06/364,678 12/20/83 4,421,793 06/375,464 12/20/83 
4,421,435 06/244,625 12/20/83 4,421,795 06/359,660 12/20/83 
4,421,436 06/395 ,385 12/20/83 4,421,798 06/447,139 12/20/83 
4,421,440 06/260,184 12/20/83 4,421,801 06/442,119 12/20/83 
4,421,445 06/332,447 12/20/83 4,421,808 06/365,991 12/20/83 
4,421,449 06/315,511 12/20/83 4,421,814 06/362,949 12/20/83 
4,421,451 06/361,858 12/20/83 4,421,817 06/342,598 12/20/83 
4,421,458 06/309, 105 12/20/83 4,421,820 06/441,899 12/20/83 
4,421,463 06/290,835 12/20/83 4,421,824 06/325,702 12/20/83 
4,421,466 06/278,173 12/20/83 4,421,830 06/384,914 12/20/83 
4,421,471 06/421,951 12/20/83 4,421,835 06/256,547 12/20/83 
4,421,475 06/241 ,976 12/20/83 4,421,836 06/438,562 12/20/83 
4,421,476 06/376,569 12/20/83 4,421,840 06/329,111 12/20/83 
4,421,479 06/48 1,206 12/20/83 4,421,847 06/329,731 12/20/83 
4,421,485 06/240, 188 12/20/83 4,421,849 06/385,116 12/20/83 
4,421,486 06/362,829 12/20/83 4,421,850 06/237,637 12/20/83 
4,421,488 06/321,170 12/20/83 4,421,852 06/406, 178 12/20/83 
4,421,491 06/275,722 12/20/83 4,421,860 06/3 10,746 12/20/83 
4,421,493 06/353,302 12/20/83 4,421,864 06/328,964 12/20/83 
4,421,495 06/360,544 12/20/83 4,421,868 06/425,396 12/20/83 
4,421,496 06/399,191 12/20/83 4,421,873 06/411,202 12/20/83 
4,421,499 06/285,435 12/20/83 4,421,881 06/369,379 12/20/83 
4,421,503 06/281,655 12/20/83 4,421,886 06/269,895 12/20/83 
4,421,507 06/324,040 12/20/83 4,421,890 06/336,241 12/20/83 
4,421,546 06/403,209 12/20/83 4,421,900 06/369,283 12/20/83 
4,421,547 06/364,397 12/20/83 4,421,913 06/329,869 12/20/83 
4,421,548 06/334,861 12/20/83 4,421,914 06/311,329 12/20/83 
4,421,552 06/369,074 12/20/83 4,421,918 06/339,704 12/20/83 
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Patent Number Serial Number Issue Date 4,422,276 06/291,570 12/27/83 

4,422,277 06/262,370 12/27/83 

4,421,919 06/281 ,243 12/20/83 4,422,278 06/270,891 12/27/83 

4,421,920 06/339,722 4,422,279 06/299,800 12/27/83 

4,421,939 06/434,562 4,422,280 06/255,994 12/27/83 

4,421,943 06/350,507 E 4,422,283 06/334,462 12/27/83 

4,421,951 06/305,124 4,422,296 06/289,839 12/27/83 

4,421,956 06/306,926 4,422,297 06/266,569 12/27/83 

4,421,958 06/271,041 4,422,298 06/315,581 12/27/83 

4,421,959 06/369,762 06/223,417 12/27/83 

4,421,961 06/235,023 12/27/83 

4,421,963 06/276,174 12/27/83 

4,421,969 06/285,498 12/27/83 

4,421,990 06/412,894 12/27/83 

4,422,001 06/270,940 J 12/27/83 

4,422,004 06/276,878 12/27/83 

4,422,007 06/274,362 12/27/83 

4,422,012 06/251,009 12/27/83 

4,422,013 06/285,690 12/27/83 

4,422,014 06/320,325 i 12/27/83 

4,422,015 06/246,006 12/27/83 

4,422,021 06/318,458 06/430,887 12/27/83 

4,422,022 06/376,288 06/350,740 12/27/83 

4,422,024 06/337,715 06/320,288 12/27/83 

4,422,026 06/336,469 06/375,353 12/27/83 

4,442,029 06/379,921 06/284,819 12/27/83 

4,442,030 06/301,423 06/326,050 12/27/83 

4,422,031 06/413,344 06/346,826 12/27/83 

4,422,033 06/330,811 06/299,243 12/27/83 

4,422,044 06/322,145 06/268, 154 12/27/83 

4,422,048 06/401,108 06/236,640 12/27/83 

4,422,053 06/300,280 06/431,198 12/27/83 

4,422,068 06/275,734 06/442,001 12/27/83 

4,420,073 06/315,684 06/291,417 12/27/83 

06/412,177 06/281,625 12/27/83 

06/314,931 06/345,235 12/27/83 

06/225,899 06/483,539 12/27/83 

06/345,492 06/472,741 12/27/83 

06/256,683 06/247,661 12/27/83 

06/390,884 06/306, 168 12/27/83 

06/263,039 06/292,218 12/27/83 

06/286,550 06/351,903 12/27/83 

06/383,278 06/301,789 12/27/83 

06/343,705 06/322,584 12/27/83 

06/290,692 12/27/83 

06/276,043 12/27/83 

06/329,411 12/27/83 

06/361,587 06/456,951 12/27/83 

06/402,097 06/318,290 12/27/83 

06/323,073 06/269,521 12/27/83 

06/309,694 06/288,197 12/27/83 

06/233,541 06/329,088 12/27/83 

06/342,870 06/360,294 12/27/83 

06/610734 /0 06/428,195 12/27/83 

(4,422,961) (06/364,576) 06/253,901 12/27/83 

4,422,184 06/393,670 06/261,962 12/27/83 

4,422,187 06/221,254 06/401,315 12/27/83 

4,422,188 06/310,919 06/406,903 12/27/83 

4,422,190 06/383,996 06/385,881 12/27/83 

4,422,194 06/295,504 06/419,441 12/27/83 

4,422,197 06/375,508 06/277 ,342 12/27/83 

4,422,198 06/367,353 06/275,802 12/27/83 

4,422,208 06/445,822 06/409,825 12/27/83 

4,422,209 06/396,191 06/263,466 12/27/83 

4,422,211 06/442,562 06/288,372 12/27/83 

4,422,216 06/340,962 06/324,085 12/27/83 

4,422,226 06/422,574 06/313,532 12/27/83 

4,422,229 06/331,201 06/305,821 12/27/83 

4,422,233 06/429,339 06/302,980 12/27/83 
4,422,238 06/3 14,706 06/424,064 
4,422,240 06/359,244 06/227,603 
4,422,241 06/379,492 06/268,499 
4,422,242 06/249,578 06/293,414 
4,422,249 06/243,794 06/389,846 
4,422,252 06/258,292 06/380,331 
4,422,271 06/256,789 06/285,520 
4,422,273 06/374,259 06/365,866 
4,422,274 06/443,016 06/347,994 
4,422,275 06/322,420 12/27/83 4,422,629 06/381,192 
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Patent Number Serial Number Issue Date 4,422,954 06/364,109 12/27/83 

4,422,955 06/327,714 12/27/83 
4,422,632 06/382,240 12/27/83 4,422,964 06/325,683 12/27/83 
4,422,633 06/290,441 12/27/83 4,422,966 06/476,599 12/27/83 
4,422,635 06/344,203 12/27/83 4,422,967 06/379,853 12/27/83 
4,422,637 06/346,550 12/27/83 4,422,968 06/416,998 12/27/83 
4,422,646 06/302,878 12/27/83 4,422,969 06/313,111 12/27/83 
4,422,649 06/354,020 12/27/83 4,422,973 06/225 ,544 12/27/83 
4,422,650 06/421,172 12/27/83 4,422,976 06/364,894 12/27/83 
4,422,653 06/369,246 12/27/83 4,422,977 06/342,636 12/27/83 
4,422,654 06/238,343 12/27/83 4,422,980 06/291 ,708 12/27/83 
4,422,659 06/33 1,264 12/27/83 4,422,982 06/393,574 12/27/83 
4,422,662 06/235,555 12/27/83 4,422,997 06/234,886 12/27/83 
4,422,665 06/317,285 12/27/83 4,423,003 06/303,471 12/27/83 
4,422,668 06/338,630 12/27/83 4,423,004 06/478,384 12/27/83 
4,422,679 06/361,517 12/27/83 4,423,008 06/352,288 12/27/83 
4,422,680 06/270,015 12/27/83 4,423,009 06/246,398 12/27/83 
4,422,682 06/321 ,093 12/27/83 4,423,010 06/399,699 12/27/83 
4,422,683 06/27 1,669 12/27/83 4,423,011 06/435,535 12/27/83 
4,422,684 06/304,630 12/27/83 4,423,012 06/336,502 12/27/83 
4,422,685 06/280,345 12/27/83 4,423,013 06/246,405 12/27/83 
4,422,686 06/328,212 12/27/83 4,423,016 06/353,738 12/27/83 
4,422,687 06/427,429 12/27/83 4,423,027 06/452,085 12/27/83 
4,422,701 06/410,650 12/27/83 4,423,028 06/334,704 12/27/83 
4,422,703 06/302,445 12/27/83 4,423,036 06/289,154 12/27/83 
4,422,706 06/271,385 12/27/83 4,423,052 06/387,856 12/27/83 
4,422,710 06/333,157 12/27/83 4,423,054 06/239,600 12/27/83 
4,422,712 06/312,156 12/27/83 4,423,057 06/241,772 12/27/83 
4,422,713 06/369,284 12/27/83 4,423,058 06/360, 138 12/27/83 
4,422,719 06/261 ,688 12/27/83 4,423,060 06/293,585 12/27/83 
4,422,726 06/3 11,692 12/27/83 4,423,064 06/278,721 12/27/83 
4,422,731 06/261,083 12/27/83 4,423,065 06/374,802 12/27/83 
4,422,732 06/271,692 12/27/83 4,423,068 06/397,951 12/27/83 
4,422,737 06/330,702 12/27/83 4,423,074 06/332,566 12/27/83 
4,422,760 06/236,580 12/27/83 4,423,075 06/332,567 12/27/83 
4,422,763 06/382,424 12/27/83 4,423,084 06/324,643 12/27/83 
4,422,769 06/358, 188 12/27/83 4,423,091 06/328,175 12/27/83 
4,422,770 06/340,688 12/27/83 4,423,093 06/355,737 12/27/83 
4,422,772 06/290,868 12/27/83 4,423,094 06/440,976 12/27/83 
4,422,776 06/344,646 12/27/83 4,423,096 06/438,992 12/27/83 
4,422,780 06/339,719 12/27/83 4,423,120 06/351,734 12/27/83 
4,422,781 06/353,649 12/27/83 4,423,141 06/448,572 12/27/83 
4,422,782 06/392,449 12/27/83 4,423,142 06/350,033 12/27/83 
4,422,785 06/382,548 12/27/83 4,423,155 06/236,472 12/27/83 
4,422,787 06/376,719 12/27/83 4,423,160 06/462,157 12/27/83 
4,422,793 06/278,645 12/27/83 4,423,162 06/415,734 12/27/83 
4,422,803 06/325,778 12/27/83 4,423,174 06/401,481 12/27/83 
4,422,805 06/504,241 12/27/83 4,423,175 06/464,698 12/27/83 
4,422,807 06/45 1,447 12/27/83 4,423,180 06/407,654 12/27/83 
4,422,808 06/395,973 12/27/83 4,423,188 06/355,425 12/27/83 
4,422,811 06/225,849 12/27/83 4,423,191 06/259,657 12/27/83 
4,422,818 06/408,684 12/27/83 4,423,194 06/410,744 12/27/83 
4,422,820 06/427 ,622 12/27/83 4,423,200 06/452,575 12/27/83 
4,422,823 06/278,395 12/27/83 4,423,202 06/260,573 12/27/83 
4,422,828 06/3 10,284 12/27/83 4,423,205 06/381,207 12/27/83 
4,422,831 06/317,168 12/27/83 4,423,208 06/352,013 12/27/83 
4,422,832 06/314,388 12/27/83 4,423,209 06/352,666 12/27/83 
4,422,845 06/292,153 12/27/83 4,423,214 06/322,949 12/27/83 
4,422,846 06/394,838 12/27/83 4,423,225 06/300,320 12/27/83 
4,422,851 06/377,240 12/27/83 4,442,241 06/367,017 12/27/83 
4,422,852 06/353,572 12/27/83 4,423,253 06/372,056 12/27/83 
4,422,857 06/398,593 12/27/83 4,423,254 06/383,941 12/27/83 
4,422,858 06/289, 158 12/27/83 4,423,255 06/379 ,390 12/27/83 
4,422,860 06/342,958 12/27/83 4,423,260 06/343,033 12/27/83 
4,422,861 06/345,955 12/27/83 4,423,265 06/445,810 12/27/83 
4,422,862 06/357 ,496 12/27/83 4,423,272 06/335,797 12/27/83 
4,422,875 06/237 ,906 12/27/83 4,423,275 06/419,211 12/27/83 
4,422,879 06/402,189 12/27/83 4,423,292 06/306,943 12/27/83 
4,422,891 06/274,065 12/27/83 4,423,294 06/389,527 12/27/83 
4,422,897 06/382,050 12/27/83 4,423,296 06/350,089 12/27/83 
4,422,906 06/303,175 12/27/83 4,423,300 06/352,504 12/27/83 
4,422,917 06/293,961 12/27/83 4,423,301 06/382,443 12/27/83 
4,422,926 06/305,265 12/27/83 4,423,304 06/236,141 12/27/83 
4,422,931 06/368,648 12/27/83 4,423,310 06/251,159 12/27/83 
4,422,932 06/347 ,609 12/27/83 4,423,311 06/226,081 12/27/83 
4,422,933 06/314,729 12/27/83 4,423,312 06/409,660 12/27/83 
4,422,938 06/342,484 12/27/83 4,423,319 06/224,842 12/27/83 
4,422,940 06/378,763 12/27/83 4,423,320 06/358,933 12/27/83 
4,422,946 06/379, 107 12/27/83 4,423,328 06/405 ,442 12/27/83 
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Patent Number Serial Number Issue Date 4,633,847 06/721,176 1/06/87 

4,633,849 06/554,057 1/06/87 
4,423,335 06/336,939 12/27/83 4,633,850 06/803,620 1/06/87 
4,423,339 06/237,310 12/27/83 4,633,857 06/604,639 1/06/87 
4,423,340 06/330,350 12/27/83 4,633,864 06/663,578 1/06/87 
4,423,343 06/249,821 12/27/83 4,633,865 06/632,299 1/06/87 
4,423,344 06/237 ,047 12/27/83 4,633,866 06/370,696 1/06/87 
4,423,345 06/227,470 12/27/83 4,633,876 06/669,891 1/06/87 
4,423,363 06/288,083 12/27/83 4,633,885 06/666,720 1/06/87 
4,423,384 06/333,151 12/27/83 4,633,890 06/677,995 1/06/87 
4,423,388 06/3 16,130 12/27/83 4,633,898 06/780,441 1/06/87 
4,423,400 06/283,785 12/27/83 4,633,902 06/715,489 1/06/87 
4,423,401 06/400,331 12/27/83 4,633,906 06/809,304 1/06/87 
4,423,429 06/317,176 12/27/83 4,633,910 06/753,103 1/06/87 
4,423,432 06/299,791 12/27/83 4,633,911 06/692,428 1/06/87 
4,423,444 06/279,190 12/27/83 4,633,923 06/729,548 1/06/87 
4,423,464 06/253,588 12/27/83 4,633,946 06/661 ,227 1/06/87 
4,423,466 06/356,199 12/27/83 4,633,953 06/633,747 1/06/87 
4,423,469 06/285 ,493 12/27/83 4,633,960 06/805 ,868 1/06/87 
4,423,472 06/388,496 12/27/83 4,633,967 06/617,190 1/06/87 
4,423,474 06/238,421 12/27/83 4,633,972 06/771,632 1/06/87 
4,423,476 06/243,197 12/27/83 4,633,980 06/733,627 1/06/87 
4,423,481 06/266,985 12/27/83 4,633,987 06/722,221 1/06/87 
4,423,484 06/248,704 12/27/83 4,633,998 06/615,147 1/06/87 
4,423,486 06/258,965 12/27/83 4,634,004 06/680,518 1/06/87 
4,423,493 06/390,892 12/27/83 4,634,008 06/796,498 1/06/87 
4,423,503 06/322,948 12/27/83 4,634,010 06/676,166 1/06/87 
4,423,512 06/336,899 12/27/83 4,634,013 06/741,764 1/06/87 
4,423,515 06/336,896 12/27/83 4,634,014 06/820,017 1/06/87 
4,633,530 06/772,321 1/06/87 4,634,016 06/775,237 1/06/87 
4,633,537 06/730,631 1/06/87 4,634,017 06/808,753 1/06/87 
4,633,538 06/700,513 1/06/87 4,634,026 06/677 ,224 1/06/87 
4,633,546 06/712,559 1/06/87 4,634,027 06/688,862 1/06/87 
4,633,559 06/712,671 1/06/87 4,634,028 06/672,454 1/06/87 
4,633,561 06/790,421 1/06/87 4,634,050 06/815,839 1/06/87 
4,633,562 06/688 ,064 1/06/87 4,634,058 06/681,501 1/06/87 
4,633,565 06/787,994 1/06/87 4,634,062 06/667 ,284 1/06/87 
4,633,597 06/586,701 1/06/87 4,634,065 06/805,329 1/06/87 
4,633,605 06/735,506 1/06/87 4,634,072 06/710,215 1/06/87 
4,633,608 06/722,511 1/06/87 4,634,087 06/676,544 1/06/87 
4,633,609 06/688,713 1/06/87 4,634,088 06/707,392 1/06/87 
4,633,614 06/720,514 1/06/87 4,634,090 06/731,675 1/06/87 
4,633,615 06/752,668 1/06/87 4,634,100 06/702,290 1/06/87 
4,633,618 06/689,240 1/06/87 4,634,118 06/580,798 1/06/87 
4,633,622 06/738,669 1/06/87 4,634,119 06/753,884 1/06/87 
4,633,627 06/649,551 1/06/87 4,634,121 06/763,699 1/06/87 
4,633,630 06/833,094 1/06/87 4,634,123 06/667,556 1/06/87 
4,633,638 06/562,695 1/06/87 4,634,125 06/673,982 1/06/87 
4,633,646 06/792,579 1/06/87 4,634,129 06/644,851 1/06/87 
4,633,652 06/826,000 1/06/87 4,634,144 06/794, 196 1/06/87 
4,633,653 06/666,046 1/06/87 4,634,145 06/793,843 1/06/87 
4,633,673 06/770,411 1/06/87 4,634,146 06/675,826 1/06/87 
4,633,678 06/778,913 1/06/87 4,634,147 06/588,205 1/06/87 
4,633,681 06/767 ,042 1/06/87 4,634,148 06/552,859 1/06/87 
4,633,682 06/826,058 1/06/87 4,634,149 06/713,909 1/06/87 
4,633,685 06/721 ,432 1/06/87 4,634,151 06/796,873 1/06/87 
4,633,694 06/701,156 1/06/87 4,634,157 06/637,317 1/06/87 
4,633,695 06/671,561 1/06/87 4,634,160 06/665 ,045 1/06/87 
4,633,697 06/766,890 1/06/87 4,634,166 06/793 ,968 1/06/87 
4,633,700 06/820,112 1/06/87 4,634,170 06/822,879 1/06/87 
4,633,711 06/646,715 1/06/87 4,634,183 06/837,219 1/06/87 
4,633,712 06/669,860 1/06/87 4,634,184 06/777,958 1/06/87 
4,633,723 06/642,674 1/06/87 4,634,188 06/724,007 1/06/87 
4,633,725 06/546,728 1/06/87 4,634,198 06/775,184 1/06/87 
4,633,726 06/654,842 1/06/87 4,634,202 06/581,474 1/06/87 
4,633,744 06/618,175 1/06/87 4,634,214 06/623,727 1/06/87 
4,633,770 06/806,397 1/06/87 4,634,216 06/568,504 1/06/87 
4,633,781 06/654,261 1/06/87 4,634,231 06/591,848 1/06/87 
4,633,789 06/841,010 1/06/87 4,634,234 06/645,873 1/06/87 
4,633,791 06/646,620 1/06/87 4,634,245 06/809,487 1/06/87 
4,633,797 06/727,236 1/06/87 4,634,248 06/777,745 1/06/87 
4,633,800 06/702,937 1/06/87 4,634,249 06/721,447 1/06/87 
4,633,806 06/741 ,462 1/06/87 4,634,256 06/734,812 1/06/87 
4,633,814 06/821,256 1/06/87 4,634,271 06/699,380 1/06/87 
4,633,819 06/833,588 1/06/87 4,634,285 06/727,553 1/06/87 
4,633,820 06/806,582 1/06/87 4,634,294 06/262,936 1/06/87 
4,633,829 06/780,987 1/06/87 4,634,305 06/620, 162 1/06/87 
4,633,833 06/687 ,802 1/06/87 4,634,307 06/829, 166 1/06/87 
4,633,845 06/646,201 1/06/87 4,634,315 06/768,053 1/06/87 
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4,634,839 06/689,457 1/06/87 
4,634,318 06/620,699 1/06/87 4,634,841 06/745,930 1/06/87 
4,634,327 06/812,010 1/06/87 4,634,847 06/704,636 1/06/87 
4,634,344 06/637,572 1/06/87 4,634,849 06/719,082 1/06/87 
4,634,353 06/704,399 1/06/87 4,634,857 06/574,679 1/06/87 
4,634,355 06/841,159 1/06/87 4,634,862 06/632,440 1/06/87 
4,634,356 06/841,162 1/06/87 4,634,865 06/760,736 1/06/87 
4,634,365 06/620,424 1/06/87 4,634,866 06/760,738 1/06/87 
4,634,374 06/734,396 1/06/87 4,634,867 06/762,068 1/06/87 
4,634,379 06/230,222 1/06/87 4,634,899 06/582,398 1/06/87 
4,634,380 06/689,316 1/06/87 4,634,920 06/685,709 1/06/87 
4,634,389 06/694,011 1/06/87 4,634,935 06/640,008 1/06/87 
4,634,390 06/785 ,978 1/06/87 4,634,941 06/721,572 1/06/87 
4,634,394 06/801,229 1/06/87 4,634,943 06/775,473 1/06/87 
4,634,396 06/672,949 1/06/87 4,634,969 06/610,219 1/06/87 
4,634,397 06/683,388 1/06/87 4,634,970 06/567,055 1/06/87 
4,634,398 06/702,580 1/06/87 4,634,972 06/633,009 1/06/87 
4,634,412 06/721,592 1/06/87 4,634,989 06/731,130 1/06/87 
4,634,414 06/628,184 1/06/87 4,634,995 06/460,812 1/06/87 
4,634,417 06/748,034 1/06/87 4,634,996 06/701 ,640 1/06/87 
4,634,420 06/662,843 1/06/87 4,635,013 06/714,339 1/06/87 
4,634,424 06/603,149 1/06/87 4,635,015 06/694,775 1/06/87 
4,634,427 06/646,998 1/06/87 4,635,021 06/744,735 1/06/87 
4,634,428 06/765,841 1/06/87 4,635,031 06/667,210 1/06/87 
4,634,429 06/779,505 1/06/87 4,635,039 06/494,799 1/06/87 
4,634,431 06/494,662 1/06/87 4,635,040 06/710,672 1/06/87 
4,634,436 06/510,658 1/06/87 4,635,042 06/591,677 1/06/87 
4,634,438 06/660,334 1/06/87 4,635,053 06/647,724 1/06/87 
4,634,446 06/234,149 1/06/87 4,635,057 06/748,081 1/06/87 
4,634,452 06/850,555 1/06/87 4,635,058 06/561,271 1/06/87 
4,634,454 06/3 14,230 1/06/87 4,635,061 06/609,819 1/06/87 
4,634,456 06/684,288 1/06/87 4,635,066 06/587,740 1/06/87 
4,634,460 06/820,277 1/06/87 4,635,067 06/657,774 1/06/87 
4,634,462 06/690,061 1/06/87 4,635,072 06/77 1,473 1/06/87 
4,634,466 06/499,399 1/06/87 4,635,084 06/618,432 1/06/87 
4,634,475 06/453,176 1/06/87 4,635,104 06/675,194 1/06/87 
4,634,476 06/730,342 1/06/87 4,635,106 06/610,302 1/06/87 
4,634,481 06/659,785 1/06/87 4,635,108 06/531,144 1/06/87 
4,634,495 06/727 ,429 1/06/87 4,635,117 06/608, 197 1/06/87 
4,634,498 06/688, 168 1/06/87 4,635,130 06/699 ,634 1/06/87 
4,634,513 06/727,504 1/06/87 4,635,147 06/555,183 1/06/87 
4,634,526 06/780,676 1/06/87 4,635,151 06/694,704 1/06/87 
4,634,533 06/727 ,804 1/06/87 4,635,155 06/533,640 1/06/87 
4,634,540 06/553,885 1/06/87 4,635,158 06/801 ,024 1/06/87 
4,634,544 06/718,394 1/06/87 4,635,159 06/778,941 1/06/87 
4,634,547 06/796,430 1/06/87 4,635,160 06/797,345 1/06/87 
4,634,549 06/781,743 1/06/87 4,635,162 06/796,275 1/06/87 
4,634,561 06/7 14,668 1/06/87 4,635,167 06/733,698 1/06/87 
4,634,572 06/664,544 1/06/87 4,635,170 06/810,216 1/06/87 
4,634,574 06/688,461 1/06/87 4,635,171 06/798,991 1/06/87 
4,634,579 06/474,597 1/06/87 4,635,175 06/465,119 1/06/87 
4,634,582 06/799,052 1/06/87 4,635,180 06/722,187 1/06/87 
4,634,593 06/761,205 1/06/87 4,635,216 06/593,105 1/06/87 
4,634,595 06/778,506 1/06/87 4,635,219 06/536,63 1 1/06/87 
4,634,507 06/753,929 1/06/87 4,635,221 06/692,798 1/06/87 
4,634,613 06/63 1,993 1/06/87 4,635,222 06/524,633 1/06/87 
4,634,616 06/824,192 1/06/87 4,635,224 06/834,145 1/06/87 
4,634,618 06/746,506 1/06/87 4,635,235 06/5 16,494 1/06/87 
4,634,620 06/63 1,896 1/06/87 4,635,241 06/525,343 1/06/87 
4,634,627 06/796,521 1/06/87 4,635,258 06/663,242 1/06/87 
4,634,641 06/751,413 1/06/87 4,635,262 06/618,976 1/06/87 
4,634,651 06/768 ,882 1/06/87 4,635,271 06/724,607 1/06/87 
4,634,656 06/500, 130 1/06/87 4,635,281 06/674,406 1/06/87 
4,634,660 06/732,819 1/06/87 4,635,283 06/593,622 1/06/87 
4,634,662 06/825,452 1/06/87 4,635,295 06/651 ,722 1/06/87 
4,634,678 06/449, 187 1/06/87 4,635,302 06/788,681 1/13/87 
4,634,700 06/687,297 1/06/87 4,635,303 06/796,696 1/13/87 
4,634,701 06/738,668 1/06/87 4,635,304 06/727,997 1/13/87 
4,634,702 06/662,836 1/06/87 4,635,305 06/675 ,994 1/13/87 
4,634,708 06/695,191 1/06/87 4,635,307 06/845 ,980 1/13/87 
4,634,710 06/720,775 1/06/87 4,635,310 06/738,080 1/13/87 
4,634,718 06/834,507 1/06/87 4,635,314 06/859,860 1/13/87 
4,634,764 06/550,954 1/06/87 4,635,315 06/759,414 1/13/87 
4,634,772 06/8 16,591 1/06/87 4,635,317 06/720,677 1/13/87 
4,634,780 06/779,784 1/06/87 4,635,331 06/561,188 1/13/87 
4,634,788 06/741,930 1/06/87 4,635,335 06/83 1,428 1/13/87 
4,634,798 06/779,369 1/06/87 4,635,339 06/610,845 1/13/87 
4,634,806 06/675 ,046 1/06/87 4,635,341 06/610,462 1/13/87 
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4,635,777 06/722,080 1/13/87 
4,635,375 06/528,850 1/13/87 4,635,793 06/593,065 1/13/87 
4,635,383 06/808,754 1/13/87 4,635,794 06/631,627 1/13/87 
4,635,391 06/744,328 1/13/87 4,635,800 06/778,854 1/13/87 
4,635,393 06/744,941 1/13/87 4,635,802 06/8 13,689 1/13/87 
4,635,394 06/703,462 1/13/87 4,635,810 06/797,045 1/13/87 
4,635,396 06/856,651 1/13/87 4,635,817 06/728,045 1/13/87 
4,635,397 06/796,927 1/13/87 4,635,821 06/742,351 1/13/87 
4,635,407 06/596,949 1/13/87 4,635,825 06/719,426 1/13/87 
4,635,409 06/776,839 1/13/87 4,635,832 06/715,270 1/13/87 
4,635,410 06/723,969 1/13/87 4,635,833 06/799,964 1/13/87 
4,635,412 06/750,697 1/13/87 4,635,834 06/811,163 1/13/87 
4,635,413 06/784,386 1/13/87 4,635,839 06/581 ,504 1/13/87 
4,635,420 06/726,079 1/13/87 4,635,843 06/796,612 1/13/87 
4,635,422 06/631,410 1/13/87 4,635,847 06/666,174 1/13/87 
4,635,426 06/619,860 1/13/87 4,635,848 06/795,651 1/13/87 
4,635,427 06/553,703 1/13/87 4,635,860 06/381 ,425 1/13/87 
4,635,429 06/793,305 1/13/87 4,635,861 06/699,019 1/13/87 
4,635,431 06/662,288 1/13/87 4,635,862 06/611,480 1/13/87 
4,635,434 06/711,726 1/13/87 4,635,863 06/629,210 1/13/87 
4,635,438 06/707,155 1/13/87 4,635,864 06/779,602 1/13/87 
4,635,447 06/713,881 1/13/87 4,635,866 06/707 ,699 1/13/87 
4,635,449 06/707 ,247 1/13/87 4,635,868 06/742,956 1/13/87 
4,635,451 06/826,051 1/13/87 4,635,871 06/776,904 1/13/87 
4,635,460 06/728,266 1/13/87 4,635,874 06/808,082 1/13/87 
4,635,464 06/771 ,973 1/13/87 4,635,876 06/720,000 1/13/87 
4,635,474 06/703,550 1/13/87 4,635,884 06/673,045 1/13/87 
4,635,477 06/585,279 1/13/87 4,635,894 06/745,195 1/13/87 
4,635,482 06/762,233 1/13/87 4,635,895 06/720,513 1/13/87 
4,635,490 06/660,931 1/13/87 4,635,896 06/848,222 1/13/87 
4,635,505 06/742,806 1/13/87 4,635,902 06/733,503 1/13/87 
4,635,510 06/791 ,428 1/13/87 4,635,912 06/735,140 1/13/87 
4,635,518 06/642,205 1/13/87 4,635,929 06/738,174 1/13/87 
4,635,525 06/615,900 1/13/87 4,635,932 06/722,606 1/13/87 
4,635,531 06/688,347 1/13/87 4,635,933 06/785,099 1/13/87 
4,635,534 06/603,051 1/13/87 4,635,934 06/760,049 1/13/87 
4,635,536 06/734,742 1/13/87 4,635,936 06/533,991 1/13/87 
4,635,543 06/709,780 1/13/87 4,635,938 06/843,251 1/13/87 
4,635,544 06/540,404 1/13/87 4,635,940 06/749,584 1/13/87 
4,635,564 06/778,007 1/13/87 4,635,942 06/818,262 1/13/87 
4,635,567 06/779,290 1/13/87 4,635,943 06/820,796 1/13/87 
4,635,568 06/845,344 1/13/87 4,635,944 06/652,583 1/13/87 
4,635,577 06/585,101 1/13/87 4,635,949 06/268,852 1/13/87 
4,635,578 06/689,087 1/13/87 4,635,962 06/648,482 1/13/87 
4,635,579 06/692,499 1/13/87 4,635,967 06/717,559 1/13/87 
4,635,583 06/808,520 1/13/87 4,635,974 06/555,632 1/13/87 
4,635,584 06/755,325 1/13/87 4,635,976 06/580,342 1/13/87 
4,635,585 06/787,080 1/13/87 4,635,991 06/747,455 1/13/87 
4,635,586 06/817,881 1/13/87 4,635,997 06/759,598 1/13/87 
4,635,588 06/798,631 1/13/87 4,636,001 06/788,476 1/13/87 
4,635,595 06/746,290 1/13/87 4,636,007 06/773,183 1/13/87 
4,635,602 06/759,790 1/13/87 4,636,011 06/666,649 1/13/87 
4,635,609 06/733,509 1/13/87 4,636,012 06/554,518 1/13/87 
4,635,611 06/745,528 1/13/87 4,636,013 06/794,908 1/13/87 
4,635,616 06/807 ,978 1/13/87 4,636,022 06/7 10,334 1/13/87 
4,635,634 06/754,651 1/13/87 4,636,032 06/669,628 1/13/87 
4,635,638 06/696, 103 1/13/87 4,636,047 06/842,777 1/13/87 
4,635,647 06/648,243 1/13/87 4,636,052 06/840,608 1/13/87 
4,635,649 06/698,727 1/13/87 4,636,082 06/5 10,460 1/13/87 
4,635,657 06/746,642 1/13/87 4,636,086 06/701,173 1/13/87 
4,635,667 06/7 14,985 1/13/87 4,636,100 06/660,030 1/13/87 
4,635,668 06/775,777 1/13/87 4,636,102 06/541,097 1/13/87 
4,635,675 06/311,705 1/13/87 4,636,104 06/716,355 1/13/87 
4,635,676 06/803,250 1/13/87 4,636,107 06/363,468 1/13/87 
4,635,680 06/774,411 1/13/87 4,636,109 06/685,135 1/13/87 
4,635,684 06/795,429 1/13/87 4,636,120 06/869,474 1/13/87 
4,635,685 06/726,501 1/13/87 4,636,122 06/808,097 1/13/87 
4,635,686 06/788,217 1/13/87 4,636,125 06/676,482 1/13/87 
4,635,692 06/684,581 1/13/87 4,636,143 06/750,876 1/13/87 
4,635,704 06/672,801 1/13/87 4,636,144 06/847,114 1/13/87 
4,635,710 06/576,158 1/13/87 4,636,147 06/762,104 1/13/87 
4,635,718 06/752,470 1/13/87 4,636,170 06/839,186 1/13/87 
4,635,749 06/491 ,338 1/13/87 4,636,176 06/693,579 1/13/87 
4,635,752 06/823,846 1/13/87 4,636,181 06/743,992 1/13/87 
4,635,753 06/760,798 1/13/87 4,636,182 06/761 ,808 1/13/87 
4,635,758 06/874,188 1/13/87 4,636,189 06/813,133 1/13/87 
4,635,759 06/723,905 1/13/87 4,636,197 06/702,220 1/13/87 
4,635,765 06/626,313 1/13/87 4,636,203 06/609,469 1/13/87 
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4,636,912 06/690,745 1/13/87 
4,636,206 06/749,462 1/13/87 4,636,913 06/798,740 1/13/87 
4,636,213 06/694,651 1/13/87 4,636,915 06/767 ,644 1/13/87 
4,636,223 06/719,498 1/13/87 4,636,927 06/727,884 1/13/87 
4,636,225 06/7 14,736 1/13/87 4,636,941 06/612,911 1/13/87 
4,636,233 06/467 ,067 1/13/87 4,636,944 06/57 1,607 1/13/87 
4,636,241 06/840,983 1/13/87 4,636,952 06/677 ,560 1/13/87 
4,636,245 06/737 ,292 1/13/87 4,636,954 06/565,225 1/13/87 
4,636,264 06/802,635 1/13/87 4,637,001 06/676,642 1/13/87 
4,636,265 06/802,643 1/13/87 4,637,010 06/718,900 1/13/87 
4,636,282 06/747,037 1/13/87 4,637,030 06/678,028 1/13/87 
4,636,284 06/61 1,906 1/13/87 4,637,047 06/666,306 1/13/87 
4,636,290 06/620, 180 1/13/87 4,637,050 06/776,021 1/13/87 
4,636,291 06/750,858 1/13/87 4,637,055 06/614,149 1/13/87 
4,636,302 06/744,412 1/13/87 4,637,075 06/849,013 1/20/87 
4,636,316 06/773,501 1/13/87 4,637,076 06/755,340 1/20/87 
4,636,326 06/680,710 1/13/87 4,637,077 06/837,349 1/20/87 
4,636,328 06/689,293 1/13/87 4,637,079 06/732,412 1/20/87 
4,636,348 06/702,638 1/13/87 4,637,082 06/716,155 1/20/87 
4,636,351 06/602,395 1/13/87 4,637,086 06/690,774 1/20/87 
4,636,354 06/592,347 1/13/87 4,637,089 06/751,021 1/20/87 
4,636,377 06/762,072 1/13/87 4,637,113 06/608,451 1/20/87 
4,636,381 06/497,255 1/13/87 4,637,114 06/747 ,323 1/20/87 
4,636,388 06/683,339 1/13/87 4,637,116 06/796,061 1/20/87 
4,636,395 06/745,956 1/13/87 4,637,120 06/708,997 1/20/87 
4,636,402 06/828,977 1/13/87 4,637,139 06/679,507 1/20/87 
4,636,421 06/833,969 1/13/87 4,637,145 06/554,861 1/20/87 
4,636,441 06/785,175 1/13/87 4,637,148 06/752,618 1/20/87 
4,636,446 06/798,290 1/13/87 4,637,158 06/850,831 1/20/87 
4,636,451 06/829,011 1/13/87 4,637,159 06/792,058 1/20/87 
4,636,463 06/597,179 1/13/87 4,637,160 06/868,005 1/20/87 
4,636,468 06/623,931 1/13/87 4,637,162 06/824,881 1/20/87 
4,636,497 06/770,895 1/13/87 4,637,164 06/831,709 1/20/87 
4,636,500 06/714,422 1/13/87 4,637,170 06/692,234 1/20/87 
4,636,501 06/757,763 1/13/87 4,637,172 06/677 ,464 1/20/87 
4,636,509 06/498,723 1/13/87 4,637,175 06/509,600 1/20/87 
4,636,510 06/601,910 1/13/87 4,637,185 06/621,957 1/20/87 
4,636,511 06/687 ,093 1/13/87 4,637,188 06/834,725 1/20/87 
4,636,516 06/347 ,982 1/13/87 4,637,196 06/646,994 1/20/87 
4,636,532 06/786,531 1/13/87 4,637,197 06/814,572 1/20/87 
4,636,533 06/714,480 1/13/87 4,637,215 06/768,735 1/20/87 
4,636,554 06/681,102 1/13/87 4,637,217 06/757,157 1/20/87 
4,636,577 06/527,439 1/13/87 4,637,219 06/854,910 1/20/87 
4,636,604 06/768 ,684 1/13/87 4,637,221 06/735 ,682 1/20/87 
4,636,610 06/789,257 1/13/87 4,637,226 06/765,639 1/20/87 
4,636,611 06/723,591 1/13/87 4,637,235 06/680,095 1/20/87 
4,636,612 06/597,460 1/13/87 4,637,244 06/634.098 1/20/87 
4,636,618 06/674,955 1/13/87 4,637,257 06/798,564 1/20/87 
4,636,622 06/730,944 1/13/87 4,637,260 06/895,589 1/20/87 
4,636,623 06/648,229 1/13/87 4,637,261 06/802,435 1/20/87 
4,636,637 06/791,100 1/13/87 4,637,263 06/768,392 1/20/87 
4,636,644 06/605 ,877 1/13/87 4,637,277 06/660,398 1/20/87 
4,636,652 06/746,424 1/13/87 4,637,279 06/840,542 1/20/87 
4,636,660 06/664,344 1/13/87 4,637,286 06/794,365 1/20/87 
4,636,663 06/627,594 1/13/87 4,637,297 06/732,945 1/20/87 
4,636,669 06/665,769 1/13/87 4,637,306 06/734,591 1/20/87 
4,636,681 06/219,941 1/13/87 4,637,309 06/766,191 1/20/87 
4,636,690 06/649,989 1/13/87 4,637,322 06/703,582 1/20/87 
4,636,695 06/708,085 1/13/87 4,637,325 06/763,545 1/20/87 
4,636,707 06/767,197 1/13/87 4,637,327 06/821,244 1/20/87 
4,636,708 06/741 ,426 1/13/87 4,637,328 06/634,278 1/20/87 
4,636,711 06/838,426 1/13/87 4,637,332 06/769,828 1/20/87 
4,636,715 06/752,846 1/13/87 4,637,334 06/755,751 1/20/87 
4,636,725 06/718,938 1/13/87 4,637,337 06/677 ,087 1/20/87 
4,636,726 06/718,939 1/13/87 4,637,363 06/706,449 1/20/87 
4,636,731 06/688, 106 1/13/87 4,637,371 06/669,230 1/20/87 
4,636,740 06/883,282 1/13/87 4,637,372 06/302,039 1/20/87 
4,636,746 06/769,471 1/13/87 4,637,376 06/752,923 1/20/87 
4,636,754 06/666,722 1/13/87 4,637,383 06/812,499 1/20/87 
4,636,785 06/592,282 1/13/87 4,637,387 06/498,932 1/20/87 
4,636,800 06/555,380 1/13/87 4,637,389 06/721,168 1/20/87 
4,636,815 06/658,198 1/13/87 4,637,391 06/847,693 1/20/87 
4,636,818 06/742,113 1/13/87 4,637,404 06/543,866 1/20/87 
4,636,829 06/641,881 1/13/87 4,637,415 06/690,883 1/20/87 
4,636,849 06/672,388 1/13/87 4,637,416 06/666,250 1/20/87 
4,636,856 06/641,727 1/13/87 4,637,418 06/664,470 1/20/87 
4,636,871 06/704,647 1/13/87 4,637,422 06/819,257 1/20/87 
4,636,891 06/462,910 1/13/87 4,637,423 06/780,963 1/20/87 
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4,637,894 06/706,511 1/20/87 
4,637,424 06/738,015 1/20/87 4,637,901 06/786,721 1/20/87 
4,637,435 06/763,561 1/20/87 4,637,902 06/589,289 1/20/87 
4,637,440 06/727,243 1/20/87 4,637,905 06/722,102 1/20/87 
4,637,441 06/763,308 1/20/87 4,637,908 06/774,050 1/20/87 
4,637,442 06/767 ,398 1/20/87 4,637,916 06/571,765 1/20/87 
4,637,444 06/671,112 1/20/87 4,637,930 06/696,698 1/20/87 
4,637,446 06/678,582 1/20/87 4,637,931 06/658,945 1/20/87 
4,637,455 06/656,052 1/20/87 4,637,934 06/599,426 1/20/87 
4,637,462 06/740,986 1/20/87 4,637,941 06/693,104 1/20/87 
4,637,468 06/771,588 1/20/87 4,637,944 06/713,477 1/20/87 
4,637,471 06/729,110 1/20/87 4,637,957 06/852,380 1/20/87 
4,637,476 06/720,285 1/20/87 4,637,965 06/800,872 1/20/87 
4,637,480 06/773,728 1/20/87 4,637,970 06/684,755 1/20/87 
4,637,484 06/725,422 1/20/87 4,637,974 06/691 ,352 1/20/87 
4,637,487 06/771,774 1/20/87 4,637,985 06/536,238 1/20/87 
4,637,490 06/785,539 1/20/87 4,638,001 06/604,813 1/20/87 
4,637,492 06/814,557 1/20/87 4,638,004 06/734,503 1/20/87 
4,637,497 06/828,785 1/20/87 4,638,013 06/674,853 1/20/87 
4,637,505 06/750,747 1/20/87 4,638,019 06/585,250 1/20/87 
4,637,506 06/616,277 1/20/87 4,638,026 06/662,517 1/20/87 
4,637,516 06/672,482 1/20/87 4,638,048 06/828,608 1/20/87 
4,637,517 06/648,491 1/20/87 4,638,053 06/775,111 1/20/87 
4,637,521 06/754,340 1/20/87 4,638,054 06/662,334 1/20/87 
4,634,523 06/669/470 1/20/87 4,638,059 06/625,548 1/20/87 
4,637,524 06/730,097 1/20/87 4,638,066 06/684,080 1/20/87 
4,637,525 06/600,004 1/20/87 4,638,080 06/832,690 1/20/87 
4,637,528 06/572,292 1/20/87 4,638,081 06/608,983 1/20/87 
4,637,529 06/553,141 1/20/87 4,638,085 06/660,978 1/20/87 
4,637,538 06/764,590 1/20/87 4,638,088 06/672,007 1/20/87 
4,637,539 06/648,988 1/20/87 4,638,113 06/752,408 1/20/87 
4,637,546 06/776,575 1/20/87 4,638,123 06/590,658 1/20/87 
4,637,551 06/720.087 1/20/87 4,638,127 06/772,686 1/20/87 
4,637,577 06/858,839 1/20/87 4,638,129 06/68 1,668 1/20/87 
4,637,582 06/818,218 1/20/87 4,638,130 06/662,089 1/20/87 
4,637,583 06/687 ,593 1/20/87 4,638,142 06/785,699 1/20/87 
4,637,601 06/616,147 1/20/87 4,638,146 06/785,588 1/20/87 
4,637,614 06/788,967 1/20/87 4,638,147 06/661 ,903 1/20/87 
4,637,616 06/786,069 1/20/87 4,638,169 06/654,460 1/20/87 
4,627,622 06/667 ,620 1/20/87 4,638,176 06/761,471 1/20/87 
4.637,626 06/667,331 1/20/87 4,638,177 06/798,259 1/20/87 
4,637,627 06/580,896 1/20/87 4,638,193 06/674,185 1/20/87 
4,637,631 06/664,021 1/20/87 4,638,207 06/841,137 1/20/87 
4,637,641 06/741,680 1/20/87 4,638.221 06/796,117 1/20/87 
4,637,643 06/794,028 1/20/87 4,638,238 06/787,283 1/20/87 
4,637,645 06/744,813 1/20/87 4,638,244 06/663,644 1/20/87 
4,637,647 06/833,354 1/20/87 4,638,248 06/743,165 1/20/87 
4,637,650 06/686,233 1/20/87 4,638,249 06/340,254 1/20/87 
4,637,652 06/772,138 1/20/87 4,638,264 06/814,187 1/20/87 
4,637,654 06/702,654 1/20/87 4,638,272 06/692,885 1/20/87 
4,637,658 06/761 ,852 1/20/87 4,638,281 06/718,637 1/20/87 
4,637,659 06/661 ,305 1/20/87 4,638,286 06/7 16,183 1/20/87 
4,637,699 06/650,329 1/20/87 4,630,293 06/642,431 1/20/87 
4,637,713 06/781 ,227 1/20/87 4,637,297 06/642,442 1/28/87 
4,637,724 06/562,656 1/20/87 4,637,349 06/649,872 1/20/87 
4,637,726 06/699,282 1/20/87 4,638,354 06/703,710 1/20/87 
4,637,731 06/700,701 1/20/87 4,638,378 06/743,778 1/20/87 
4,637,732 06/557,909 1/20/87 4,638,387 06/558,328 1/20/87 
4,637,733 06/734,195 1/20/87 4,638,389 06/816,717 1/20/87 
4,637,746 06/260,940 1/20/87 4,638,391 06/619,034 1/20/87 
4,637,756 06/694,021 1/20/87 4,638,405 06/809,473 1/20/87 
4,637,768 06/504,686 1/20/87 4,638,408 06/625,833 1/20/87 
4,637,773 06/691,301 1/20/87 4,638,409 06/796,165 1/20/87 
4,637,777 06/671 ,256 1/20/87 4,638,413 06/671 ,677 1/20/87 
4,637,785 06/733,764 1/20/87 4,638,422 06/611,681 1/20/87 
4,637,805 06/681,871 1/20/87 4,638,441 06/615,730 1/20/87 
4,637,809 06/799,615 1/20/87 4,638,448 06/531,754 1/20/87 
4,637,816 06/682,001 1/20/87 4,638,454 06/446,458 1/20/87 
4,637,824 06/747,499 1/20/87 4,638,469 06/611,796 1/20/87 
4,637,827 06/805,153 1/20/87 4,638,474 06/682,038 1/20/87 
4,637,838 06/708,463 1/20/87 4,638,478 06/747 ,722 1/20/87 
4,637,856 06/808,073 1/20/87 4,638,480 06/721,770 1/20/87 
4,637,858 06/705,156 1/20/87 4,638,486 06/717,106 1/20/87 
4,637,862 06/809,436 1/20/87 4,638,513 06/801 ,292 1/27/87 
4,637,867 06/311,288 1/20/87 4,638,517 06/741,797 1/27/87 
4,637,869 06/814,837 1/20/87 4,638,518 06/805,422 1/27/87 
4,637,874 06/764,475 1/20/87 4,638,520 06/573,255 1/27/87 
4,637,883 06/848,559 1/20/87 4,638,521 06/765,459 1/27/87 
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4,638,968 06/643 ,047 1/27/87 
4,638,522 06/7 10,387 1/27/87 4,638,970 06/764,569 1/27/87 
4,638,524 06/573,321 1/27/87 4,638,978 06/761,585 1/27/87 
4,638,532 06/724,054 1/27/87 4,638,984 06/785,648 1/27/87 
4,638,533 06/723,571 1/27/87 4,638,997 06/782,937 1/27/87 
4,638,535 06/803,280 1/27/87 4,639,003 06/827,966 1/27/87 
4,638,544 06/806,636 1/27/87 4,639,005 06/740,562 1/27/87 
4,638,546 06/795,190 1/27/87 4,639,007 06/777,919 1/27/87 
4,638,550 06/533,252 1/27/87 4,639,008 06/568,391 1/27/87 
4,638,560 06/840,078 1/27/87 4,639,010 06/823,962 1/27/87 
4,638,561 06/756,111 1/27/87 4,639,015 06/767 ,092 1/27/87 
4,638,563 06/859,715 1/27/87 4,639,019 06/223,072 1/27/87 
4,638,564 06/842,904 1/27/87 4,639,027 06/78 1,046 1/27/87 
4,638,575 06/818,377 1/27/87 4,639,028 06/670,627 1/27/87 
4,638,578 06/723,865 1/27/87 4,639,035 06/551,163 1/27/87 
4,638,586 06/872, 169 1/27/87 4,639,043 06/675,358 1/27/87 
4,638,590 06/774,476 1/27/87 4,639,044 06/265,189 1/27/87 
4,638,591 06/827,458 1/27/87 4,639,053 06/797 ,342 1/27/87 
4,638,593 06/730,555 1/27/87 4,639,054 06/721 ,238 1/27/87 
4,638,603 06/823 ,803 1/27/87 4,639,058 06/643 ,237 1/27/87 
4,638,605 06/701 ,392 1/27/87 4,639,064 06/834,690 1/27/87 
4,638,620 06/726,093 1/27/87 4,639,076 06/550,848 1/27/87 
4,638,623 06/617,189 1/27/87 4,639,080 06/645,138 1/27/87 
4,638,635 06/735,243 1/27/87 4,639,091 06/583,645 1/27/87 
4,638,637 06/669,893 1/27/87 4,639,097 06/578,632 1/27/87 
4,638,640 06/791 ,365 1/27/87 4,639,100 06/584,945 1/27/87 
4,638,645 06/783,404 1/27/87 4,639,107 06/750,862 1/27/87 
4,638,655 06/676,664 1/27/87 4,639,128 06/710,001 1/27/87 
4,638,660 06/8 16,453 1/27/87 4,639,136 06/738,003 1/27/87 
4,638,663 06/807 ,809 1/27/87 4,639,138 06/665,474 1/27/87 
4,638,670 06/766,87 1 1/27/87 4,639,144 06/809,388 1/27/87 
4,638,680 06/768,260 1/27/87 4,639,157 06/768,197 1/27/87 
4,638,685 06/681,128 1/27/87 4,639,166 06/724, 123 1/27/87 
4,638,704 06/528,533 1/27/87 4,639,185 06/788 ,363 1/27/87 
4,638,708 06/842,923 1/27/87 4,639,209 06/724,195 1/27/87 
4,638,722 06/443,468 1/27/87 4,639,215 06/399,272 1/27/87 
4,638,723 06/636,739 1/27/87 4,639,219 06/351,278 1/27/87 
4,638,737 06/749,847 1/27/87 4,639,227 06/338,628 1/27/87 
4,638,738 06/666, 181 1/27/87 4,639,231 06/778,940 1/27/87 
4,638,739 06/829,339 1/27/87 4,639,239 06/797,526 1/27/87 
4,638,745 06/797 ,399 1/27/87 4,639,242 06/698,013 1/27/87 
4,638,757 06/756,154 1/27/87 4,639,256 06/8 10,114 1/27/87 
4,638,791 06/722,791 1/27/87 4,639,258 06/541 ,923 1/27/87 
4,638,767 06/752,943 1/27/87 4,639,261 06/584,819 1/27/87 
4,638,772 06/693 ,847 1/27/87 4,639,262 06/8 18,993 1/27/87 
4,638,786 06/696,292 1/27/87 4,639,269 06/805,805 1/27/87 
4,638,787 06/744,955 1/27/87 4,639,270 06/517,774 1/27/87 
4,638,800 06/699,933 1/27/87 4,639,282 06/829,953 1/27/87 
4,638,801 06/790,637 1/27/87 4,639,296 06/824,811 1/27/87 
4,638,806 06/753,193 1/27/87 4,639,299 06/677 ,341 1/27/87 
4,638,815 06/809,414 1/27/87 4,639,300 06/736,604 1/27/87 
4,638,821 06/689 ,463 1/27/87 4,639,310 06/761 ,681 1/27/87 
4,638,823 06/749,262 1/27/87 4,639,327 06/746,783 1/27/87 
4,638,824 06/773,869 1/27/87 4,639,330 06/842,207 1/27/87 
4,638,826 06/749,106 1/27/87 4,639,345 06/478,554 1/27/87 
4,638,831 06/828,758 1/27/87 4,639,348 06/670,806 1/27/87 
4,638,834 06/778,362 1/27/87 4,639,351 06/590,691 1/27/87 
4,638,841 06/799,149 1/27/87 4,639,354 06/641 ,527 1/27/87 
4,638,848 06/456,083 1/27/87 4,639,360 06/791 ,658 1/27/87 
4,638,853 06/634,298 1/27/87 4,639,361 06/702,643 1/27/87 
4,638,860 06/825,085 1/27/87 4,639,368 06/741,871 1/27/87 
4,638,866 06/824,729 1/27/87 4,639,372 06/625,882 1/27/87 
4,638,867 06/691 ,847 1/27/87 4,639,389 06/680,889 1/27/87 
4,638,870 06/680,390 1/27/87 4,639,395 06/711,615 1/27/87 
4,638,874 06/517,365 1/27/87 4,639,413 06/765,626 1/27/87 
4,638,875 06/685,482 1/27/87 4,639,442 06/798,697 1/27/87 
4,638,884 06/754,496 1/27/87 4,639,449 06/854,789 1/27/87 
4,638,912 06/721 ,802 1/27/87 4,639,453 06/679,178 1/27/87 
4,638,915 06/791,931 1/27/87 4,639,473 06/801 ,075 1/27/87 
4,638,917 06/808,265 1/27/87 4,639,475 06/601 ,183 1/27/87 
4,638,923 06/721 ,222 1/27/87 4,639,476 06/749,251 1/27/87 
4,638,925 06/718,969 1/27/87 4,639,496 06/770,701 1/27/87 
4,638,934 06/656,863 1/27/87 4,639,509 06/717,216 1/27/87 
4,638,941 06/770,825 1/27/87 4,639,510 06/784,919 1/27/87 
4,638,948 06/827,941 1/27/87 4,639,511 06/797 ,066 1/27/87 
4,638,951 06/732,381 1/27/87 4,639,532 06/621,574 1/27/87 
4,638,956 06/781 ,974 1/27/87 4,639,537 06/738,105 1/27/87 
4,638,963 06/735,449 1/27/87 4,639,538 06/608,097 1/27/87 
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4,640,136 06/680,378 2/03/87 
4,639,543 06/709,572 1/27/87 4,640,137 06/739,676 2/03/87 
4,639,546 06/790,559 1/27/87 4,640,140 06/684,864 2/03/87 
4,639,552 06/7 10,003 1/27/87 4,640,142 06/493 ,934 2/03/87 
4,639,591 06/688,117 1/27/87 4,640,144 06/765,795 2/03/87 
4,639,595 06/581,661 1/27/87 4,640,146 06/488,495 2/03/87 
4,639,596 06/456,065 1/27/87 4,640,154 06/530,733 2/03/87 
4,639,610 06/807,147 1/27/87 4,640,164 06/729,599 2/03/87 
4,639,614 06/775 ,606 1/27/87 4,640,176 06/662,345 2/03/87 
4,639,634 06/597,595 1/27/87 4,640,177 06/665, 139 2/03/87 
4,639,642 06/684,391 1/27/87 4,640,189 06/818,995 2/03/87 
4,639,654 06/751,504 1/27/87 4,640,191 06/765,272 2/03/87 
4,639,662 06/639,000 1/27/87 4,640,194 06/676,661 2/03/87 
4,639,667 06/496,843 1/27/87 4,640,203 06/802,246 2/03/87 
4,639,672 06/659,214 1/27/87 4,640,215 06/824,639 2/03/87 
4,639,689 06/769,868 1/27/87 4,640,223 06/853,690 2/03/87 
4,639,696 06/795,174 1/27/87 4,640,226 06/790,507 2/03/87 
4,639,704 06/835,684 1/27/87 4,640,231 06/738,472 2/03/87 
4,639,705 06/706,296 1/27/87 4,640,232 06/655,575 2/03/87 
4,639,710 06/822,219 1/27/87 4,640,242 06/642,871 2/03/87 
4,639,718 06/705,17S 1/27/87 4,640,259 06/720,238 2/03/87 
4,639,722 06/530,596 1/27/87 4,640,260 06/821 ,046 2/03/87 
4,639,759 06/550,910 1/27/87 4,640,263 06/720,031 2/03/87 
4,639,766 06/656,864 1/27/87 4,640,268 06/709,512 2/03/87 
4,639,801 06/628,701 1/27/87 4,640,269 06/635,834 2/03/87 
4,639,809 06/67 1,634 1/27/87 4,640,272 06/540,402 2/03/87 
4,639,811 06/684,055 1/27/87 4,640,277 06/611,507 2/03/87 
4,639,820 06/719,342 1/27/87 4,640,278 06/642,422 2/03/87 
4,639,832 06/862,822 1/27/87 4,640,279 06/763 ,549 2/03/87 
4,639,845 06/609,470 1/27/87 4,640,282 06/706,547 2/03/87 
4,639,861 06/572,579 1/27/87 4,640,284 06/757,380 2/03/87 
4,639,867 06/652,656 1/27/87 4,640,297 06/694,091 2/03/87 
4,639,913 06/683,672 1/27/87 4,640,300 06/682,772 2/03/87 
4,639,915 06/648 ,674 1/27/87 4,640,307 06/555,690 2/03/87 
4,639,928 06/588,788 1/27/87 4,640,310 06/686,206 2/03/87 
4,639,935 06/749,533 1/27/87 4,640,313 06/563,065 2/03/87 
4,639,942 06/840,390 1/27/87 4,640,315 06/803,716 2/03/87 
4,639,946 06/783,612 2/03/87 4,640,318 06/810,879 2/03/87 
4,639,948 06/734,926 2/03/87 4,640,326 06/694,603 2/03/87 
4,639,955 06/760,031 2/03/87 4,640,334 06/804,667 2/03/87 
4,639,959 06/762,684 2/03/87 4,640,339 06/819,297 2/03/87 
4,639,961 06/645,346 2/03/87 4,640,343 06/649,669 2/03/87 
4,639,964 06/731,446 2/03/87 4,640,346 06/843,713 2/03/87 
4,639,965 06/734,330 2/03/87 4,640,348 06/792,278 2/03/87 
4,639,973 06/720,672 2/03/87 4,640,359 06/797 ,354 2/03/87 
4,639,975 06/738,232 2/03/87 4,640,365 06/726,802 2/03/87 
4,639,977 06/834, 163 2/03/87 4,640,371 06/744,607 2/03/87 
4,639,989 06/721,442 2/03/87 4,640,372 06/801 ,294 2/03/87 
4,640,006 06/745,099 2/03/87 4,640,377 06/628,586 2/03/87 
4,640,012 06/737,781 2/03/87 4,640,382 06/644,982 2/03/87 
4,640,013 06/529,854 2/03/87 4,640,383 06/825,224 2/03/87 
4,640,016 06/810,913 2/03/87 4,640,384 06/849, 120 2/03/87 
4,640,018 06/822,399 2/03/87 4,640,385 06/747,557 2/03/87 
4,640,026 06/668,104 2/03/87 4,640,388 06/698,904 2/03/87 
4,640,027 06/790, 108 2/03/87 4,640,401 06/730,006 2/03/87 
4,640,030 06/618,565 2/03/87 4,640,417 06/721,225 2/03/87 
4,640,031 06/551,371 2/03/87 4,640,418 06/720,997 2/03/87 
4,640,034 06/733,998 ; 2/03/87 4,640,420 06/543,750 2/03/87 
4,640,035 06/409,025 2/03/87 4,640,424 06/840,523 2/03/87 
4,640,038 06/776,540 2/03/87 4,640,425 06/599,425 2/03/87 
4,640,043 06/744,752 2/03/87 4,640,426 06/826,921 2/03/87 
4,640,044 06/755,856 2/03/87 4,640,430 06/809,866 2/03/87 
4,640,045 06/704,964 2/03/87 4,640,444 06/632,083 2/03/87 
4,640,052 06/832,842 2/03/87 4,640,447 06/665,758 2/03/87 
4,640,054 06/692,966 2/03/87 4,640,450 06/735,891 2/03/87 
4,640,063 06/765,140 2/03/87 4,640,455 06,846,835 2/03/87 
4,640,070 06/842,572 2/03/87 4,640,456 06/788,390 2/03/87 
4,640,072 06/793,697 2/03/87 4,640,464 06/699, 145 2/03/87 
4,640,073 06/825,792 2/03/87 4,640,466 06/718,570 2/03/87 
4,640,075 06/8 18,204 2/03/87 4,640,467 06/755,519 2/03/87 
4,640,076 06/763,524 2/03/87 4,640,469 06/766,425 2/03/87 
4,640,078 06/706,560 2/03/87 4,640,472 06/808 ,062 2/03/87 
4,640,091 06/817,056 2/03/87 4,640,476 06/738,368 2/03/87 
4,640,094 06/825,848 2/03/87 4,640,482 06/653,901 2/03/87 
4,640,103 06/765 ,627 2/03/87 4,640,483 06/704,790 2/03/87 
4,640,107 06/807 ,967 2/03/87 4,640,486 06/744,934 2/03/87 
4,640,109 06/618,671 2/03/87 4,640,487 06/723,740 2/03/87 
4,640,114 06/696,230 2/03/87 4,640,490 06/840,687 2/03/87 
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4,640,979 06/630,194 2/03/87 
4,640,493 06/747,978 2/03/87 4,640,984 06/637 ,200 2/03/87 
4,640,495 06/694,354 2/03/87 4,640,989 06/633,538 2/03/87 
4,640,508 06/679,257 2/03/87 4,640,990 06/566,461 2/03/87 
4,640,509 06/731,917 2/03/87 4,641,003 06/669,184 2/03/87 
4,640,510 06/615,311 2/03/87 4,641,004 06/699,794 2/03/87 
4,640,511 06/676,114 2/03/87 4,641,011 06/780,257 2/03/87 
4,640,515 06/827,735 2/03/87 4,641,012 06/778,908 2/03/87 
4,640,516 06/829,933 2/03/87 4,641,015 06/691 ,641 2/03/87 
4,640,518 06/672,480 2/03/87 4,641,046 06/745,475 2/03/87 
4,640,519 06/581,224 2/03/87 4,641,051 06/7 10,093 2/03/87 
4,640,520 06/698,483 2/03/87 4,641,063 06/807 ,324 2/03/87 
4,640,528 06/760,595 2/03/87 4,641,080 06/663,083 2/03/87 
4,640,537 06/817,459 2/03/87 4,641,091 06/650,699 2/03/87 
4,640,539 06/789,320 2/03/87 4,641,100 06/385,228 2/03/87 
4,640,543 06/680,551 2/03/87 4,641,106 06/736,302 2/03/87 
4,640,590 06/747 ,359 2/03/87 4,641,107 06/736,346 2/03/87 
4,640,594 06/649,983 2/03/87 4,641,114 06/761 ,598 2/03/87 
4,640,597 06/700, 157 2/03/87 4,641,117 06/759,979 2/03/87 
4,640,598 06/798,389 2/03/87 4,641,120 06/797 ,574 2/03/87 
4,640,608 06/250,929 2/03/87 4,641,123 06/666,387 2/03/87 
4,640,614 06/679,570 2/03/87 4,641,125 06/779,480 2/03/87 
4,640,623 06/795,345 2/03/87 4,641,126 06/679,186 2/03/87 
4,640,626 06/757,445 2/03/87 4,641,132 06/652,501 2/03/87 
4,640,632 06/369,756 2/03/87 4,641,134 06/653,268 2/03/87 
4,640,637 06/612,081 2/03/87 4,641,149 06/768,319 2/03/87 
4,640,642 06/693,666 2/03/87 4,641,163 06/456,613 2/03/87 
4,640,651 06/685,612 2/03/87 4,641,177 06/809,844 2/03/87 
4,640,659 06/684, 106 2/03/87 4,641,198 06/687 ,003 2/03/87 
4,640,662 06/740,735 2/03/87 4,641,203 06/568,737 2/03/87 
4,640,674 06/815,488 2/03/87 4,641,209 06/555,892 2/03/87 
4,640,678 06/780,666 2/03/87 4,641,216 06/725,610 2/03/87 
4,640,679 06/661 ,041 2/03/87 4,641,217 06/739,810 2/03/87 
4,640,680 06/735,993 2/03/87 4,641,222 06/614,366 2/03/87 
4,640,681 06/771,156 2/03/87 4,641,229 06/414,481 2/03/87 
4,640,683 06/588,590 2/03/87 4,641,245 06/601,155 2/03/87 
4,640,684 06/780,023 2/03/87 4,641,253 06/617,915 2/03/87 
4,640,692 06/759,386 2/03/87 4,641,272 06/594,151 2/03/87 
4,460,694 06/668,370 2/03/87 4,641,283 06/514,190 2/03/87 
4,640,701 06/720,784 2/03/87 4,641,293 06/575,861 2/03/87 
4,640,705 06/511,513 2/03/87 4,641,303 06/717,810 2/03/87 
4,640,713 06/672,966 2/03/87 4,641,321 06/757 ,630 2/03/87 
4,640,721 06/741 ,525 2/03/87 4,641,323 06/464,636 2/03/87 
4,640,735 06/698,379 2/03/87 4,641,334 06/702,160 2/03/87 
4,640,744 06/573,112 2/03/87 4,641,345 06/686,965 2/03/87 
4,640,745 06/767 ,285 2/03/87 4,641,356 06/644,101 2/03/87 
4,640,756 06/736, 164 2/03/87 4,641,372 06/652,467 2/03/87 
4,640,759 06/710,130 2/03/87 4,641,376 06/769,808 2/03/87 
4,640,763 06/787,196 2/03/87 4,641,378 06/617,905 2/03/87 
4,640,767 06/675,470 2/03/87 4,641,380 06/801 ,209 2/10/87 
4,640,771 06/439,167 2/03/87 4,641,389 06/727 ,820 2/10/87 
4,640,796 06/801,877 2/03/87 4,641,390 06/779,349 2/10/87 
4,640,797 06/861 ,048 2/03/87 4,641,413 06/528,997 2/10/87 
4,640,803 06/766,816 2/03/87 4,641,415 06/735 ,045 2/10/87 
4,640,808 06/692,68 1 2/03/87 4,641,421 06/774,248 2/10/87 
4,640,810 06/619,946 2/03/87 4,641,430 06/808,646 2/10/87 
4,640,826 06/8 13,168 2/03/87 4,641,431 06/798,838 2/10/87 
4,640,842 06/764,711 2/03/87 4,641,437 06/667,131 2/10/87 
4,640,847 06/690,523 2/03/87 4,641,439 06/704,705 2/10/87 
4,640,858 06/666,272 2/03/87 4,641,440 06/729,064 2/10/87 
4,640,869 06/731,222 2/03/87 4,641,441 06/582,561 2/10/87 
4,640,885 06/749,665 2/03/87 4,641,447 06/706,177 2/10/87 
4,640,895 06/432,848 2/03/87 4,641,455 06/777 ,920 2/10/87 
4,640,896 06/514,828 2/03/87 4,641,457 06/656,409 2/10/87 
4,640,899 06/747,199 2/03/87 4,641,459 06/836,436 2/10/87 
4,640,904 06/747,536 2/03/87 4,641,463 06/714,983 2/10/87 
4,640,912 06/502,446 2/03/87 4,641,465 06/706,570 2/10/87 
4,640,915 06/476,860 2/03/87 4,641,468 06/771,030 2/10/87 
4,640,916 06/803,217 2/03/87 4,641,478 06/830,321 2/10/87 
4,640,918 06/764,370 2/03/87 4,641,483 06/773,375 2/10/87 
4,640,923 06/8 16,936 2/03/87 4,641,487 06/784,424 2/10/87 
4,640,925 06/828,377 2/03/87 4,641,498 06/430,406 2/10/87 
4,640,928 06/782,508 2/03/87 4,641,501 06/826,901 2/10/87 
4,640,936 06/714,385 2/03/87 4,641,505 06/707 ,383 2/10/87 
4,640,937 06/757 ,523 2/03/87 4,641,507 06/577 ,517 2/10/87 
4,640,938 06/664, 120 2/03/87 4,641,509 06/787,958 2/10/87 
4,640,961 06/748,060 2/03/87 4,641,510 06/791,790 2/10/87 
4,640,976 06/763,867 2/03/87 4,641,514 06/553,168 2/10/87 
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4,641,925 06/841,988 2/10/87 
4,641,518 06/762,065 2/10/87 4,641,966 06/761 ,449 2/10/87 
4,641,519 06/755,680 2/10/87 4,641,974 06/715,197 2/10/87 
4,641,521 06/708,024 2/10/87 4,641,984 06/782,069 2/10/87 
4,641,524 06/765,727 2/10/87 4,641,989 06/828,907 2/10/87 
4,641,529 06/599,481 2/10/87 4,641,993 06/787,083 2/10/87 
4,641,540 06/729,523 2/10/87 4,641,994 06/694,586 2/10/87 
4,641,542 06/744,557 2/10/87 4,641,996 06/652,265 2/10/87 
4,641,544 06/787,316 2/10/87 4,641,997 06/702,501 2/10/87 
4,641,545 06/725,182 2/10/87 4,642,001 06/547,469 2/10/87 
4,641,550 06/728,500 2/10/87 4,642,004 06/773,293 2/10/87 
4,641,560 06/806,607 2/10/87 4,642,014 06/7 16,168 2/10/87 
4,641,561 06/828,880 2/10/87 4,642,017 06/430,746 2/10/87 
4,641,562 06/766,287 2/10/87 4,642,041 06/824,678 2/10/87 
4,641,567 06/499,206 2/10/87 4,642,050 06/720,178 2/10/87 
4,641,569 06/720,244 2/10/87 4,642,052 06/782,876 2/10/87 
4,641,583 06/634,553 2/10/87 4,642,056 06/738,398 2/10/87 
4,641,590 06/754,294 2/10/87 4,642,062 06/751 ,437 2/10/87 
4,641,595 06/733,087 2/10/87 4,642,064 06/715,117 2/10/87 
4,641,598 06/716,268 2/10/87 4,642,066 06/739, 154 2/10/87 
4,641,600 06/853,512 2/10/87 4,642,072 06/563,578 2/10/87 
4,641,612 06/751,480 2/10/87 4,642,074 06/771 ,723 2/10/87 
4,641,633 06/726,922 2/10/87 4,642,083 06/754,622 2/10/87 
4,641,638 06/786,226 2/10/87 4,642,086 06/759,879 2/10/87 
4,641,647 06/699,927 2/10/87 4,642,090 06/708, 137 2/10/87 
4,641,650 06/710,431 2/10/87 4,642,095 06/757,746 2/10/87 
4,641,661 06/761,790 2/10/87 4,642,100 06/772,766 2/10/87 
4,641,662 06/655,378 2/10/87 4,642,101 06/734,509 2/10/87 
4,641,669 06/724,930 2/10/87 4,642,108 06/799,279 2/10/87 
4,641,674 06/574,988 2/10/87 4,642,109 06/735,056 2/10/87 
4,641,680 06/768,896 2/10/87 4,642,110 06/751,483 2/10/87 
4,641,686 06/683,063 2/10/87 4,642,128 06/774,693 2/10/87 
4,641,691 06/613,390 2/10/87 4,642,132 06/685,211 2/10/87 
4,641,692 06/743,568 2/10/87 4,642,135 06/766,635 2/10/87 
4,641,694 06/819,588 2/10/87 4,642,142 06/770,821 2/10/87 
4,641,701 06/400,942 2/10/87 4,642,143 06/771,357 2/10/87 
4,641,712 06/690,585 2/10/87 4,642,153 06/677 ,433 2/10/87 
4,641,713 06/570,925 2/10/87 4,642,159 06/666,308 2/10/87 
4,641,715 06/535,042 2/10/87 4,642,166 06/827,891 2/10/87 
4,641,722 06/775,499 2/10/87 4,642,167 06/709,415 2/10/87 
4,641,738 06/800,097 2/10/87 4,642,175 06/7 13,376 2/10/87 
4,641,744 06/746,683 2/10/87 4,642,176 06/690,083 2/10/87 
4,641,769 06/847 ,132 2/10/87 4,642,180 06/738,234 2/10/87 
4,641,772 06/703,222 2/10/87 4,642,205 06/776,145 2/10/87 
4,641,780 06/278, 164 2/10/87 4,642,209 06/766,439 2/10/87 
4,641,784 06/603,909 2/10/87 4,642,212 06/720,777 2/10/87 
4,641,786 06/682,262 2/10/87 4,642,220 06/723,750 2/10/87 
4,641,789 06/565,601 2/10/87 4,642,221 06/510,502 2/10/87 
4,641,797 06/606,866 2/10/87 4,642,225 06/68 1,223 2/10/87 
4,641,814 06/650,762 2/10/87 4,642,229 06/600,408 2/10/87 
4,641,815 06/873,345 2/10/87 4,642,239 06/721,776 2/10/87 
4,641,817 06/590,953 2/10/87 4,642,251 06/826,238 2/10/87 
4,641,822 06/725,298 2/10/87 4,642,254 06/835,890 2/10/87 
4,641,824 06/801 ,676 2/10/87 4,642,262 06/588,058 2/10/87 
4,641,833 06/594,521 2/10/87 4,642,284 06/503,705 2/10/87 
4,641,834 06/721,520 2/10/87 4,642,290 06/447,171 2/10/87 
4,641,835 06/707,722 2/10/87 4,642,300 06/626,477 2/10/87 
4,641,836 06/749,650 2/10/87 4,642,306 06/611,516 2/10/87 
4,641,837 06/742,694 2/10/87 4,642,307 06/476,857 2/10/87 
4,641,840 06/786,487 2/10/87 4,642,312 06/801 ,452 2/10/87 
4,641,844 06/835,427 2/10/87 4,642,333 06/622,496 2/10/87 
4,641,845 06/694,604 2/10/87 4,642,337 06/715,176 2/10/87 
4,641,848 06/723,370 2/10/87 4,642,339 06/788,501 2/10/87 
4,641,849 06/742,578 2/10/87 4,642,344 06/690,445 2/10/87 
4,641,852 06/794,446 2/10/87 4,642,353 06/833,412 2/10/87 
4,641,859 06/839,224 2/10/87 4,642,354 06/776,112 2/10/87 
4,641,860 06/624,412 2/10/87 4,642,367 06/755,063 2/10/87 
4,641,863 06/797 ,043 2/10/87 4,642,370 06/713,910 2/10/87 
4,641,870 06/796,251 2/10/87 4,642,378 06/722,046 2/10/87 
4,641,873 06/838,410 2/10/87 4,642,393 06/708,655 2/10/87 
4,641,889 06/773,364 2/10/87 4,642,401 06/631,420 2/10/87 
4,641,897 06/611,903 2/10/87 4,642,407 06/796,679 2/10/87 
4,641,899 06/757 ,826 2/10/87 4,642,418 06/759,880 2/10/87 
4,641,900 06/831,178 2/10/87 4,642,427 06/757,838 2/10/87 
4,641,909 06/771,139 2/10/87 4,642,447 06/731,973 2/10/87 
4,641,910 06/64 1,674 2/10/87 4,642,452 06/78 1,367 2/10/87 
4,641,919 06/559,289 2/10/87 4,642,454 06/644,768 2/10/87 
4,641,921 06/715,022 2/10/87 4,642,465 06/660,692 2/10/87 





1136 OG 120 OFFICIAL GAZETTE Marcu 24, 1992 


Patent Number Serial Number Issue Date 4,642,959 06/556,147 2/17/87 

4,642,960 06/680,900 2/17/87 
4,642,479 06/720, 124 2/10/87 4,642,963 06/623,155 2/17/87 
4,642,488 06/772,223 2/10/87 4,642,965 06/701,506 2/17/87 
4,642,502 06/855,344 2/10/87 4,642,974 06/832,010 2/17/87 
4,642,505 06/585,967 2/10/87 4,642,983 06/731,193 2/17/87 
4,642,511 06/846,175 2/10/87 4,642,999 06/829,182 2/17/87 
4,642,526 06/650,809 2/10/87 4,643,006 06/826,141 2/17/87 
4,642,533 06/7 16,814 2/10/87 -4,643,016 06/839,847 2/17/87 
4,642,534 06/754,974 2/10/87 4,643,020 06/743,469 2/17/87 
4,642,535 06/566,518 2/10/87 4,643,023 06/793,956 2/17/87 
4,642,538 06/825,608 2/10/87 4,643,024 06/799,473 2/17/87 
4,642,540 06/547 ,966 2/10/87 4,643,032 06/729,170 2/17/87 
4,642,545 06/775,811 2/10/87 4,643,034 06/599,014 2/17/87 
4,642,546 06/671,906 2/10/87 4,643,039 06/711,482 2/17/87 
4,642,557 06/639,474 2/10/87 4,643,050 06/742,715 2/17/87 
4,642,558 06/48 1,389 2/10/87 4,643,055 06/861,588 2/17/87 
4,642,565 06/666, 192 2/10/87 4,643,058 06/609,050 2/17/87 
4,642,566 06/632,473 2/10/87 4,643,062 06/770,347 2/17/87 
4,642,574 06/790,211 2/10/87 4,643,064 06/8 15,612 2/17/87 
4,642,592 06/727,947 2/10/87 4,643,070 06/781,517 2/17/87 
4,642,603 06/630,313 2/10/87 4,643,073 06/633,217 2/17/87 
4,642,609 06/685,953 2/10/87 4,643,096 06/800,742 2/17/87 
4,642,610 06/624,746 2/10/87 4,643,103 06/666,317 2/17/87 
4,642,611 06/542,053 2/10/87 4,643,112 06/777 ,927 2/17/87 
4,642,622 06/48 1,937 2/10/87 4,643,125 06/796,900 2/17/87 
4,642,624 06/569,784 2/10/87 4,643,126 06/673,904 2/17/87 
4,642,633 06/520,790 2/10/87 4,643,129 06/775,636 2/17/87 
4,642,650 06/679,373 2/10/87 4,643,136 06/611,438 2/17/87 
4,642,651 06/653,645 2/10/87 4,643,139 06/632,810 2/17/87 
4,642,653 06/857,395 2/10/87 4,643,144 06/762,617 2/17/87 
4,642,660 06/8 13,380 2/10/87 4,643,158 06/715,206 2/17/87 
4,642,665 06/683,729 2/10/87 4,643,159 06/784,772 2/17/87 
4,642,667 06/661,819 2/10/87 4,643,160 06/654,964 2/17/87 
4,642,669 06/679,359 2/10/87 4,643,164 06/821,756 2/17/87 
4,642,671 06/518,106 2/10/87 4,643,165 06/833,905 2/17/87 
4,642,690 06/644,400 2/10/87 4,643,182 06/486,737 2/17/87 
4,642,717 06/712,664 2/10/87 4,643,207 06/793,335 2/17/87 
4,642,719 06/467 ,287 2/10/87 4,643,208 06/670,266 2/17/87 
4,642,721 06/677,197 2/10/87 4,643,209 06/858,180 2/17/87 
4,642,729 06/868,793 2/10/87 4,643,225 06/705,193 2/17/87 
4,642,738 06/819,871 2/10/87 4,643,229 06/744,054 2/17/87 
4,642,752 06/676,525 2/10/87 4,643,237 06/712,003 2/17/87 
4,642,766 06/709,234 2/10/87 4,643,239 06/672,629 2/17/87 
4,642,776 06/627 ,622 2/10/87 4,643,244 06/847,149 2/17/87 
4,642,780 06/667 ,644 2/10/87 4,643,245 06/697,074 2/17/87 
4,642,787 06/635,960 2/10/87 4,643,247 06/68 1,674 2/17/87 
4,642,800 06/769,129 2/10/87 4,643,267 06/800,736 2/17/87 
4,642,807 06/682,867 2/10/87 4,643,271 06/683,230 2/17/87 
4,642,809 06/707 ,042 2/10/87 4,643,272 06/739,551 2/17/87 
4,642,817 06/741 ,794 2/17/87 4,643,273 06/661,291 2/17/87 
4,642,827 06/797 ,479 2/17/87 4,643,274 06/884,497 2/17/87 
4,642,829 06/656,136 2/17/87 4,643,278 06/695,010 2/17/87 
4,642,832 06/721,851 2/17/87 4,643,280 06/835,202 2/17/87 
4,642,839 06/741,868 2/17/87 4,643,282 06/616,298 2/17/87 
4,642,855 06/779,440 2/17/87 4,643,305 06/716,441 2/17/87 
4,642,857 06/543,842 2/17/87 4,643,306 06/796,248 2/17/87 
4,642,863 06/723,630 2/17/87 4,643,308 06/826,309 2/17/87 
4,642,886 06/634,541 2/17/87 4,643,315 06/866,190 2/17/87 
4,642,893 06/710,419 2/17/87 4,643,318 06/834,781 2/17/87 
4,642,894 06/733 ,086 2/17/87 4,643,335 06/719,989 2/17/87 
4,642,896 06/453,586 2/17/87 4,643,339 06/714,819 2/17/87 
4,642,897 06/68 1,942 2/17/87 4,643,342 06/808,550 2/17/87 
4,642,898 06/851,249 2/17/87 4,643,343 06/776,000 2/17/87 
4,642,899 06/757,141 2/17/87 4,643,349 06/838,763 2/17/87 
4,642,900 06/752,520 2/17/87 4,643,355 06/808,380 2/17/87 
4,642,909 06/706, 135 2/17/87 4,643,358 06/730,303 2/17/87 
4,642,914 06/707,829 2/17/87 4,643,368 06/821,699 2/17/87 
4,642,915 06/765 ,400 2/17/87 4,643,369 06/820,265 2/17/87 
4,642,922 06/806,275 2/17/87 4,643,372 06/840,595 2/17/78 
4,642,924 06/569,653 2/17/87 4,643,378 06/770,017 2/17/87 
4,642,926 06/551,962 2/17/87 4,643,381 06/695,809 2/17/87 
4,642,927 06/806,093 2/17/87 4,643,397 06/726,252 2/17/87 
4,642,930 06/802,684 2/17/87 4,643,402 06/758,330 2/17/87 
4,642,935 06/860,802 2/17/87 4,643,404 06/737,203 2/17/87 
4,642,940 06/667 ,562 2/17/87 4,643,409 06/771,535 2/17/87 
4,642,941 06/773,465 2/17/87 4,643,415 06/740,554 2/17/87 
4,642,942 06/755,003 2/17/87 4,643,417 06/542,888 2/17/87 
4,642,958 06/610,879 2/17/87 4,643,421 06/646,685 2/17/87 
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4,643,899 06/551,220 2/17/87 
4,643,422 06/712,272 2/17/87 4,643,903 06/747,551 2/17/87 
4,643,424 06/690,450 2/17/87 4,643,906 06/781,019 2/17/87 
4,643,426 06/769,410 2/17/87 4,643,947 06/624,405 2/17/87 
4,643,427 06/859,445 2/17/87 4,643,958 06/775,316 2/17/87 
4,643,429 06/732,921 2/17/87 4,643,960 06/617,695 2/17/87 
4,643,431 06/718,878 2/17/87 4,643,993 06/495,717 2/17/87 
4,643,432 06/683,221 2/17/87 4,644,001 06/634,650 2/17/87 
4,643,433 06/755,495 2/17/87 4,644,003 06/719,405 2/17/87 
4,643,434 06/633,345 2/17/87 4,644,009 06/665,428 2/17/87 
4,643,440 06/825,339 2/17/87 4,644,011 06/754,181 2/17/87 
4,643,443 06/601 ,569 2/17/87 4,644,012 06/684,144 2/17/87 
4,643,444 06/755,163 2/17/87 4,644,054 06/782,494 2/17/87 
4,643,448 06/762,674 2/17/87 4,644,078 06/741,250 2/17/87 
4,643,453 06/700,098 2/17/87 4,644,086 06/767 ,014 2/17/87 
4,643,454 06/819,109 2/17/87 4,644,095 06/701,752 2/17/87 
4,643,455 06/783,786 2/17/87 4,644,096 06/713,312 2/17/87 
4,643,462 06/821,940 2/17/87 4,644,104 06/849,205 2/17/87 
4,643,468 06/735,675 2/17/87 4,644,105 06/751 ,364 2/17/84 
4,643,471 06/798,555 2/17/87 4,644,107 06/665,264 2/17/87 
4,643,473 06/825,378 2/17/87 4,644,110 06/761 ,045 2/17/87 
4,643,479 06/759,481 2/17/87 4,644,123 06/651,745 2/17/87 
4,643,483 06/680,472 2/17/87 4,644,127 06/767,540 2/17/87 
4,643,489 06/699,650 2/17/87 4,644,132 06/785,698 2/17/87 
4,643,497 06/777,831 2/17/87  4,644;135 06/527,534 2/17/87 
4,643,501 06/656,648 2/17/87 4,644,140 06/646,314 2/17/87 
4,643,502 06/820,109 2/17/87 4,644,143 06/681,116 2/17/87 
4,643,508 06/463,046 2/17/87 4,644,145 06/728,999 2/17/87 
4,643,510 06/720,062 2/17/87 4,644,153 06/777,135 2/17/87 
4,643,519 06/873,872 2/17/87 4,644,154 06/592,814 2/17/87 
4,643,523 06/750,005 2/17/87 4,644,156 06/692,392 2/17/87 
4,643,547 06/664,832 2/17/87 4,644,177 06/687 ,738 2/17/87 
4,643,567 06/621,731 2/17/87 4,644,180 06/793,857 2/17/87 
4,643,570 06/722,113 2/17/87 4,644,190 06/632,660 2/17/87 
4,643,588 06/718,914 2/17/87 4,644,203 06/824,594 2/17/87 
4,643,589 06/764,384 2/17/87 4,644,206 06/665,318 2/17/87 
4,643,607 06/786,217 2/17/87 4,644,219 06/667 ,753 2/17/87 
4,643,609 06/820,190 2/17/87 4,644,245 06/692,982 2/17/87 
4,643,613 06/718,344 2/17/87 4,644,247 06/587,951 2/17/87 
4,643,622 06/715,681 2/17/87 4,644,248 06/790,681 2/17/87 
4,643,625 06/745,790 2/17/87 4,644,251 06/718,263 2/17/87 
4,643,628 06/603,827 2/17/87 4,644,255 06/838,424 2/17/87 
4,643,632 06/721 ,638 2/17/87 4,644,260 06/762,185 2/17/87 
4,643,636 06/757,256 2/17/87 4,644,275 06/691 ,669 2/17/87 
4,643,637 06/775,874 2/17/87 4,644,282 06/613,355 2/17/87 
4,643,658 06/654,849 2/17/87 4,644,285 06/658,612 2/17/87 
4,643,672 06/803,802 2/17/87 4,644,294 06/693,777 2/17/87 
4,643,680 06/776,494 2/17/87 4,644,304 06/293,469 2/17/87 
4,643,682 06/732,938 2/17/87 4,644,309 06/839,678 2/17/87 
4,643,683 06/734,457 2/17/87 4,644,315 06/671,544 2/17/87 
4,643,690 06/77 1,483 2/17/87 4,644,317 06/711,032 2/17/87 
4,643,692 06/778,528 2/17/87 4,644,321 06/663,252 2/17/87 
4,643,693 06/701 ,862 2/17/87 4,644,339 06/471,286 2/17/87 
4,643,697 06/836,296 2/17/87 4,644,347 06/522,066 2/17/87 
4,643,698 06/686,215 2/17/87 4,644,351 06/608 ,334 2/17/87 
4,643,699 06/775,967 2/17/87 4,644,371 06/793,684 2/17/87 
4,643,723 06/811,804 2/17/87 4,644,381 06/721,257 2/17/87 
4,643,725 06/750,020 2/17/87 4,644,389 06/706,390 2/17/87 
4,643,739 06/792,811 2/17/87 4,644,396 06/737,643 2/17/87 
4,643,741 06/68 1,546 2/17/87 4,644,401 06/666,118 2/17/87 
4,643,747 06/762,703 2/17/87 4,644,410 06/710,075 2/17/87 
4,643,754 06/862,671 2/17/87 4,644,417 06/7 10,863 2/17/87 
4,643,762 06/645,452 2/17/87 4,644,423 06/666,320 2/17/87 
4,643,787 06/729,929 2/17/87 4,644,434 06/527,287 2/17/87 
4,643,792 06/761 ,826 2/17/87 4,644,444 06/765,775 2/17/87 
4,643,797 06/759,243 2/17/87 4,644,449 06/693,292 2/17/87 
4,643,808 06/657,545 2/17/87 4,644,450 06/819,114 2/17/87 
4,643,809 06/791 ,236 2/17/87 4,644,455 06/682,437 2/17/87 
4,643,811 06/845,185 2/17/87 4,644,456 06/802,314 2/17/87 
4,643,812 06/694,610 2/17/87 4,644,477 06/632,632 2/17/87 
4,643,818 06/760,897 2/17/87 4,644,507 06/589,105 2/17/87 
4,643,826 06/790,984 2/17/87 4,644,512 06/580,914 2/17/87 
4,643,831 06/812,304 2/17/87 4,644,513 06/685,479 2/17/87 
4,643,833 06/726,492 2/17/87 4,644,515 06/673,549 2/17/87 
4,643,837 06/649,351 2/17/87 4,644,518 06/645,774 2/17/87 
4,643,843 06/848,928 2/17/87 4,644,525 06/644,532 2/17/87 
4,643,855 06/612,842 2/17/87 4,644,526 06/671 ,124 2/17/87 
4,643,857 06/503,906 2/17/87 4,644,530 06/775,549 2/17/87 
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4,644,997 06/765,687 2/24/87 
4,644,547 06/625 ,864 2/17/87 4,645,007 06/618,469 2/24/87 
4,644,550 06/690,496 2/17/87 4,645,009 06/733,512 2/24/87 
4,644,559 06/587,726 2/17/87 4,645,014 06/670,824 2/24/87 
4,644,571 06/770,091 2/17/87 4,645,015 06/775,377 2/24/87 
4,644,572 06/797 ,093 2/17/87 4,645,033 06/693,093 2/24/87 
4,644,575 06/673,844 2/17/87 4,645,035 06/623,007 2/24/87 
4,644,578 06/453,421 2/17/87 4,645,041 06/722,063 2/24/87 
4,644,598 06/636,731 2/24/87 4,645,057 06/701,105 2/24/87 
4,644,600 06/723,344 2/24/87 4,645,060 06/749,879 2/24/87 
4,644,602 06/7 14,378 2/24/87 4,645,061 06/705,605 2/24/87 
4,644,614 06/874,623 2/24/87 4,645,065 06/707,910 2/24/87 
4,644,615 06/7 14,632 2/24/87 4,645,066 06/752,749 2/24/87 
4,644,616 06/755,733 2/24/87 4,645,069 06/797,216 2/24/87 
4,644,621 06/462,265 2/24/87 4,645,071 06/653,137 2/24/87 
4,644,636 06/8 16,279 2/24/87 4,645,074 06/763,434 2/24/87 
4,644,643 06/760,229 2/24/87 4,645,075 06/741,987 2/24/87 
4,644,648 06/585,668 2/24/87 4,645,083 06/805,417 2/24/87 
4,644,649 06/780,426 2/24/87 4,645,084 06/704,047 2/24/87 
4,644,654 06/779,622 2/24/87 4,645,092 06/730,498 2/24/87 
4,644,663 06/764,083 2/24/87 4,645,093 06/674,530 2/24/87 
4,644,669 06/790,504 2/24/87 4,645,100 06/665,368 2/24/87 
4,644,677 06/782,593 2/24/87 4,645,101 06/8 17,403 2/24/87 
4,644,682 06/860,643 2/24/87 4,645,102 06/727 ,008 2/24/87 
4,644,696 06/875,819 2/24/87 4,645,113 06/598,668 2/24/87 
4,644,707 06/618,490 2/24/87 4,645,120 06/694,309 2/24/87 
4,644,712 06/519,042 2/24/87 4,645,121 06/702,165 2/24/87 
4,644,715 06/806,640 2/24/87 4,645,128 06/753,513 2/24/87 
4,644,719 06/712,747 2/24/87 4,645,133 06/740,400 2/24/87 
4,644,726 06/835,292 2/24/87 4,645,136 06/765,854 2/24/87 
4,644,723 06/691 ,160 2/24/87 4,645,138 06/818,081 2/24/87 
4,644,737 06/685 ,502 2/24/87 4,645,145 06/655,516 2/24/87 
4,644,739 06/760,320 2/24/87 4,645,149 06/772,623 2/24/87 
4,644,744 06/725,049 2/24/87 4,645,152 06/769,351 2/24/87 
4,644,752 06/735,244 2/24/87 4,645,158 06/769,674 2/24/87 
4,644,754 06/753,330 2/24/87 4,645,162 06/832,638 2/24/87 
4,644,764 06/743,400 2/24/87 4,645,166 06/761,197 2/24/87 
4,644,765 06/724,124 2/24/87 4,645,167 06/702,626 2/24/87 
4,644,766 06/538,980 2/24/87 4,645,168 06/710,989 2/24/87 
4,644,770 06/692,889 2/24/87 4,645,172 06/737,236 2/24/87 
4,644,776 06/809,836 2/24/87 4,645,173 06/475,438 2/24/87 
4,644,792 06/744,946 2/24/87 4,645,177 06/731,228 2/24/87 
4,644,804 06/631,811 2/24/87 4,645,178 06/800,715 2/24/87 
4,644,809 06/789,305 2/24/87 4,645,179 06/782,514 2/24/87 
4,644,812 06/690,897 2/24/87 4,645,183 06/536,209 2/24/87 
4,644,814 06/757,350 2/24/87 4,645,196 06/805,092 2/24/87 
4,644,816 06/346,836 2/24/87 4,645,201 06/555,977 2/24/87 
4,644,828 06/718,097 2/24/87 4,645,202 06/695,031 2/24/87 
4,644,834 06/696,318 2/24/87 4,645,205 06/752,960 2/24/87 
4,644,837 06/841,510 2/24/87 4,645,209 06/730,076 2/24/87 
4,644,858 06/875,961 2/24/87 4,645,219 06/804,172 2/24/87 
4,644,864 06/692,424 2/24/87 4,645,227 06/773,787 2/24/87 
4,644,865 06/736,221 2/24/87 4,645,229 06/820,949 2/24/87 
4,644,876 06/861 ,131 2/24/87 4,645,230 06/561 ,244 2/24/87 
4,644,879 06/801,010 2/24/87 4,645,234 06/753,145 2/24/87 
4,644,883 06/813,479 2/24/87 4,645,242 06/769,431 2/24/87 
4,644,888 06/878,403 2/24/87 4,645,256 06/672,179 2/24/87 
4,644,890 06/708,279 2/24/87 4,645,261 06/777 ,547 2/24/87 
4,644,892 06/607 ,426 2/24/87 4,645,266 06/692,039 2/24/87 
4,644,893 06/638,233 2/24/87 4,645,267 06/655,255 2/24/87 
4,644,901 06/777,161 2/24/87 4,645,269 06/753,438 2/24/87 
4,644,902 06/762,731 2/24/87 4,645,270 06/699,052 2/24/87 
4,644,903 06/740,544 2/24/87 4,645,272 06/730,540 2/24/87 
4,644,905 06/817,268 2/24/87 4,645,273 06/773,495 2/24/87 
4,644,915 06/793,436 2/24/87 4,645,275 06/625,726 2/24/87 
4,644,924 06/779,201 2/24/87 4,645,290 06/569,739 2/24/87 
4,644,928 06/715,104 2/24/87 4,645,291 06/596,665 2/24/87 
4,644,930 06/631,911 2/24/87 4,645,292 06/634,473 2/24/87 
4,644,933 06/791,981 2/24/87 4,645,305 06/674,325 2/24/87 
4,644,934 06/730,470 2/24/87 4,645,311 06/499,792 2/24/87 
4,644,935 06/652,643 2/24/87 4,645,312 06/552,965 2/24/87 
4,644,948 06/612,670 2/24/87 4,645,315 06/798,581 2/24/87 
4,644,953 06/644,782 2/24/87 4,645,331 06/734,814 2/24/87 
4,644,958 06/838, 188 2/24/87 4,645,334 06/782,249 2/24/87 
4,644,963 06/731 ,465 2/24/87 4,645,340 06/499,804 2/24/87 
4,644,975 06/701 ,084 2/24/87 4,645,351 06/613,342 2/24/87 
4,644,979 06/727,539 2/24/87 4,645,352 06/774,951 2/24/87 
4,644,991 06/731,295 2/24/87 4,645,366 06/779,233 2/24/87 
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4,645,936 06/675,671 2/24/87 
4,645,371 06/857,972 2/24/87 4,645,962 06/656,071 2/24/87 
4,645,379 06/538,386 2/24/87 4,645,966 06/873,865 2/24/87 
4,645,383 06/866,320 2/24/87 4,645,992 06/685,706 2/24/87 
4,645,386 06/760,289 2/24/87 4,646,001 06/669,889 2/24/87 
4,645,388 06/800,450 2/24/87 4,646,007 06/715,409 2/24/87 
4,645,401 06/620,116 2/24/87 4,646,010 06/709,688 2/24/87 
4,645,402 06/808,736 2/24/87 4,646,011 06/675,572 2/24/87 
4,645,409 06/641,717 2/24/87 4,646,038 06/849,098 2/24/87 
4,645,418 06/699,501 2/24/87 4,646,041 06/8 14,865 2/24/87 
4,645,421 06/869,575 2/24/87 4,646,057 06/702,021 2/24/87 
4,645,428 06/793,533 2/24/87 4,646,066 06/749,326 2/24/87 
4,645,430 06/829,559 2/24/87 4,646,070 06/441 ,035 2/24/87 
4,645,448 06/808,967 2/24/87 4,646,071 06/723,470 2/24/87 
4,645,452 06/843,501 2/24/87 4,646,082 06/651,194 2/24/87 
4,645,454 06/731,925 2/24/87 4,646,090 06/522,691 2/24/87 
4,645,456 06/769,481 2/24/87 4,646,107 06/815,316 2/24/87 
4,645,457 06/543,314 2/24/87 4,646,155 06/756,314 2/24/87 
4,645,458 06/723,352 2/24/87 4,646,177 06/554,934 2/24/87 
4,645,460 06/728,561 2/24/87 4,646,183 06/609,307 2/24/87 
4,645,462 06/735,152 2/24/87 4,646,192 06/451,596 2/24/87 
4,645,471 06/709,469 2/24/87 4,646,201 06/681 ,936 2/24/87 
4,645,476 06/746, 137 2/24/87 4,646,206 06/658,487 2/24/87 
4,645,487 06/617,507 2/24/87 4,646,223 06/613,519 2/24/87 
4,645,488 06/556,725 2/24/87 4,646,234 06/584,713 2/24/87 
4,645,491 06/708,634 2/24/87 4,646,253 06/599,713 2/24/87 
4,645,496 06/817,416 2/24/87 4,646,275 06/618,988 2/24/87 
4,645,497 06/812,187 2/24/87 4,646,282 06/597,769 2/24/87 
4,645,498 06/702,974 2/24/87 4,646,290 06/637 ,208 2/24/87 
4,645,504 06/738,021 2/24/87 4,646,293 06/672,484 2/24/87 
4,645,510 06/738,074 2/24/87 4,646,297 06/594, 187 2/24/87 
4,645,516 06/737,455 2/24/87 4,646,323 06/534,249 2/24/87 
4,645,526 06/711,402 2/24/87 4,646,326 06/543,740 2/24/87 
4,645,528 06/769,280 2/24/87 4,646,343 06/484,861 2/24/87 
4,645,536 06/771,408 2/24/87 4,646,345 06/872,360 2/24/87 
4,645,545 06/758,119 2/24/87 4,646,350 06/652,006 2/24/87 
4,645,555 06/712,522 2/24/87 4,646,353 06/591 ,276 2/24/87 
4,645,559 06/697 ,365 2/24/87 4,646,358 06/882,448 2/24/87 
4,645,570 06/662,922 2/24/87 4,646,364 06/788,851 3/03/87 
4,645,590 06/746,288 2/24/87 4,646,367 06/753,121 3/03/87 
4,645,593 06/489,368 2/24/87 4,646,371 06/825,548 3/03/87 
4,645,597 06/739,370 2/24/87 4,646,376 06/811,513 3/03/87 
4,645,598 06/722,047 2/24/87 4,646,382 06/812,355 3/03/87 
4,645,600 06/720,352 2/24/87 4,646,393 06/759,585 3/03/87 
4,645,604 06/743,460 2/24/87 4,646,399 06/832,159 3/30/87 
4,645,607 06/768,175 2/24/87 4,646,401 06/744,368 3/03/87 
4,645,620 06/564,258 2/24/87 4,646,405 06/797,145 3/03/87 
4,645,639 06/595,231 2/24/87 4,646,409 06/814,888 3/03/87 
4,645,670 06/593,406 2/24/87 4,646,413 06/746,029 3/03/87 
4,645,678 06/532,499 2/24/87 4,646,420 06/796,340 3/03/87 
4,645,680 06/781,415 2/24/87 4,646,427 06/625,751 3/03/87 
4,645,686 06/790, 173 2/24/87 4,646,430 06/848,284 3/03/87 
4,645,693 06/796,899 2/24/87 4,646,433 06/748,611 3/03/87 
4,645,697 06/793,424 2/24/87 4,646,440 06/615,922 3/03/87 
4,645,699 06/748,017 2/24/87 4,646,441 06/822,472 3/03/87 
4,645,720 06/667,037 2/24/87 4,646,445 06/8 11,394 3/03/87 
4,645,733 06/720,354 2/24/87 4,646,447 06/590,621 3/03/87 
4,645,740 06/364,856 2/24/87 4,646,448 06/756,389 3/03/87 
4,645,751 06/8 14,082 2/24/87 4,646,450 06/777,039 3/03/87 
4,645,756 06/781,438 2/24/87 4,646,453 06/759,132 3/03/87 
4,645,759 06/735,491 2/24/87 4,646,458 06/790,729 3/03/87 
4,645,762 06/511,116 2/24/87 4,646,461 06/789,111 3/03/87 
4,645,766 06/312,576 2/24/87 4,646,464 06/769,405 3/03/87 
4,645,822 06/776,671 2/24/87 4,646,465 06/617,562 3/03/87 
4,645,835 06/748,022 2/24/87 4,646,466 06/726,360 3/03/87 
4,645,841 06/748,309 2/24/87 4,646,467 06/756,336 3/03/87 
4,645,849 06/693,412 2/24/87 4,646,470 06/729,059 3/03/87 
4,645,856 06/723,116 2/24/87 4,646,471 06/573,514 3/03/87 
4,645,864 06/8 18,968 2/24/87 4,646,496 06/714,555 3/03/87 
4,645,876 06/700,475 2/24/87 4,646,500 06/691 ,983 3/03/87 
4,645,878 06/697,137 2/24/87 4,646,502 06/701 ,016 3/03/87 
4,645,879 06/700,020 2/24/87 4,646,521 06/605,482 3/03/87 
4,645,889 06/839,397 2/24/87 4,646,523 06/758,827 3/03/87 
4,645,905 06/705,091 2/24/87 4,646,531 06/774,912 3/03/87 
4,645,910 06/787 ,606 2/24/87 4,646,532 06/781,417 3/03/87 
4,645,913 06/715,352 2/24/87 4,646,534 06/755,192 3/03/87 
4,645,929 06/696,774 2/24/87 4,646,544 06/864,408 3/03/87 
4,645,930 06/685,076 2/24/87 4,646,555 06/705,898 3/03/87 
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4,647,060 06/670, 168 3/03/87 
4,646,569 06/730,538 3/03/87 4,647,062 06/578,042 3/03/87 
4,646,572 06/641 ,264 3/03/87 4,647,064 06/577,484 3/03/87 
4,646,578 06/729,169 3/03/87 4,647,072 06/7 16,468 3/03/87 
4,646,586 06/738,834 3/03/87 4,647,079 06/839,809 3/03/87 
4,646,587 06/599,452 3/03/87 4,647,084 06/838,916 3/03/87 
4,646,588 06/789,454 3/03/87 4,647,087 06/709,781 3/03/87 
4,646,589 06/343,152 3/03/87 4,647,091 06/822,151 3/03/87 
4,646,590 06/800,287 3/03/87 4,647,095 06/746,550 3/03/87 
4,646,593 06/8 19,258 3/03/87 4,647,096 06/7 13,998 3/03/87 
4,646,594 06/638,952 3/03/87 4,647,102 06/835 ,236 3/03/87 
4,646,620 06/510,300 3/03/87 4,647,107 06/668,507 3/03/87 
4,646,625 06/780,446 3/03/87 4,647,112 06/722,737 3/03/87 
4,646,633 06/729,199 3/03/87 4,647,118 06/745,023 3/03/87 
4,646,643 06/637 ,299 3/03/87 4,647,121 06/719,331 3/03/87 
4,646,646 06/875,530 3/03/87 4,647,123 06/464,342 3/03/87 
4,646,659 06/697,714 3/03/87 4,647,128 06/818,613 3/03/87 
4,646,661 06/769,984 3/03/87 4,647,134 06/688 ,646 3/03/87 
4,646,670 06/574,004 3/03/87 4,647,154 06/518,690 3/03/87 
4,646,674 06/570,557 3/03/87 4,647,171 06/734,608 3/03/87 
4,646,678 06/754,412 3/03/87 4,647,182 06/7 19,973 3/03/87 
4,646,686 06/762,433 3/03/87 4.647,187 06/778,607 3/03/87 
4,646,692 06/734,867 3/03/87 4,647,202 06/687,915 3/03/87 
4,646,704 06/8 19,384 3/03/87 4,647,204 06/766,363 3/03/87 
4,646,706 06/613,100 3/03/87 4,647,209 06/686,828 3/03/87 
4,646,709 06/878,969 3/03/87 4,647,214 06/787,901 3/03/87 
4,646,714 06/298,846 3/03/87 4,647,221 06/800, 130 3/03/87 
4,646,715 06/885,293 3/03/87 4,647,222 06/77 1,678 3/03/87 
4,646,718 06/597,592 3/03/87 4,647,232 06/756,222 3/03/87 
4,646,732 06/769,474 3/03/87 4,647,240 06/8 11,336 3/03/87 
4,646,739 06/832,430 3/03/87 4,647,242 06/698,539 3/03/87 
4,646,759 06/569,013 3/03/87 4,647,246 06/719,372 3/03/87 
4,646,767 06/395 ,866 3/03/87 4,647,249 06/676,480 3/03/87 
4,646,769 06/732,857 3/03/87 4,647,250 06/487 ,465 3/03/87 
4,646,770 06/695,550 3/03/87 4,647,252 06/697 ,900 3/03/87 
4,646,777 06/806,777 3/03/87 4,647,255 06/588,774 3/03/87 
4,646,786 06/788,568 3/03/87 4,647,267 06/731,096 3/03/87 
4,646,789 06/863,889 3/03/87 4,647,268 06/757,512 3/03/87 
4,646,793 06/637,149 3/03/87 4,647,269 06/750,259 3/03/87 
4,646,804 06/783,367 3/03/87 4,647,270 06/630,942 3/03/87 
4,646,805 06/666,962 3/03/87 4,647,280 06/865,819 3/03/87 
4,646,814 06/629,783 3/03/87 4,647,287 06/676,995 3/03/87 
4,646,817 06/8 10,572 3/03/87 4,647,133 06/788,452 3/03/87 
4,646,818 06/625 ,696 3/03/87 4,647,317 06/636,659 3/03/87 
4,646,822 06/727,024 3/03/87 4,647,334 06/712,946 3/03/87 
4,646,823 06/737,175 3/03/87 4,647,356 06/694,381 3/03/87 
4,646,839 06/674,443 3/03/87 4,647,369 06/848 ,905 3/03/87 
4,646,847 06/667 ,336 3/03/87 4,647,370 06/729,697 3/03/87 
4,646,848 06/665 406 3/03/87 4,647,375 06/782,616 3/03/87 
4,646,852 06/701,918 3/03/87 4,647,412 06/683,194 3/03/87 
4,646,858 06/725,051 3/03/87 4,647,429 06/757,839 3/03/87 
4,646,862 06/767,878 3/03/87 4,647,431 06/725 ,694 3/03/87 
4,646,876 06/860,907 3/03/87 4,647,440 06/57 1,296 3/03/87 
4,646,878 06/879 ,268 3/03/87 4,647,460 06/773,384 3/03/87 
4,646,896 06/643,365 3/03/87 4,647,481 06/83 1,420 3/03/87 
4,646,897 06/703,478 3/03/87 4,647,487 06/761,810 3/03/87 
4,646,900 06/784,185 3/03/87 4,647,491 06/679,540 3/03/87 
4,646,901 06/599, 148 3/03/87 4,647,500 06/8 10,861 3/03/87 
4,646,905 06/320,915 3/03/87 4,647,505 06/665,162 3/03/87 
4,646,918 06/800,276 3/03/87 4,647,540 06/736,892 3/03/87 
4,646,921 06/761 ,368 3/03/87 4,647,542 06/7 16,439 3/03/87 
4,646,926 06/887 ,552 3/03/87 4,647,548 06/569,696 3/03/87 
4,646,931 06/778,364 3/03/87 4,647,551 06/496,997 3/03/87 
4,646,951 06/725,424 3/03/87 4,647,554 06/744,639 3/03/87 
4,646,953 06/800,221 3/03/87 4,647,555 06/664,647 3/03/87 
4,646,595 06/847 ,673 3/03/87 4,647,557 06/564,918 3/03/87 
4,646,970 06/611,789 3/03/87 4,647,558 06/459,675 3/03/87 
4,646,972 06/663 ,303 3/03/87 4,647,568 06/673,296 3/03/87 
4,646,988 06/719,958 3/03/87 4,647,576 06/679,676 3/03/87 
4,646,997 06/766,948 3/03/87 4,647,578 06/584,833 3/03/87 
4,647,004 06/376,922 3/03/87 4,647,579 06/7 14,340 3/03/87 
4,647,011 06/749,931 3/03/87 4,647,580 06/756,872 3/03/87 
4,647,021 06/783,220 3/03/87 4,647,581 06/588,851 3/03/87 
4,647,037 06/781,778 3/03/87 4,647,607 06/784,068 3/03/87 
4,647,043 06/694,98 1 3/03/87 4,647,631 06/818,143 3/03/87 
4,647,044 06/668,519 3/03/87 4,647,633 06/796,357 3/03/87 
4,647,045 06/740,533 3/03/87 4,647,642 06/707,534 3/03/87 
4,647,048 06/765,201 3/03/87 4,647,651 06/776,302 3/03/87 
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4,648,185 06/8 13,559 3/10/87 
4,647,656 06/640,593 3/03/87 4,648,189 06/799,598 3/10/87 
4,647,657 06/775,087 3/03/87 4,648,190 06/766,959 3/10/87 
4,647,665 06/769, 189 3/03/87 4,648,192 06/678,960 3/10/87 
4,647,670 06/679,685 3/03/87 4,648,195 06/784,597 3/10/87 
4,647,674 06/784,979 3/03/87 4,648,197 06/808,611 3/10/87 
4,647,676 06/612,962 3/03/87 4,648,202 06/782,095 3/10/87 
4,647,686 06/297,658 3/03/87 4,648,203 06/758,037 3/10/87 
4,647,687 06/678,450 3/03/87 4,648,217 06/771,189 3/10/87 
4,647,688 06/706,703 3/03/87 4,648,218 06/739,663 3/10/87 
4,647,692 06/770,508 3/03/87 4,648,229 06/473,106 3/10/87 
4,647,698 06/649,875 3/03/87 4,648,232 06/581,123 3/10/87 
4,647,699 06/719,197 3/03/87 4,648,236 06/857,111 3/10/87 
4,647,700 06/780,212 3/03/87 4,648,240 06/8 13,203 3/10/87 
4,647,702 06/799,032 3/03/87 4,648,242 06/758,053 3/10/87 
4,647,709 06/770,714 3/03/87 4,648,243 06/684,866 3/10/87 
4,647,729 06/785,114 3/03/87 4,648,251 06/690, 109 3/10/87 
4,647,731 06/751,699 3/03/87 4,648,262 06/88 1,474 3/10/87 
4,647,738 06/694,692 3/03/87 4,648,267 06/846,428 3/10/87 
4,647,750 06/810,180 3/03/87 4,648,270 06/745,383 3/10/87 
4,647,770 06/656,823 3/03/87 4,648,271 06/806,761 3/10/87 
4,647,773 06/602,946 3/03/87 4,648,273 06/737,149 3/10/87 
4,647,777 06/740, 186 3/03/87 4,648,287 06/539,537 3/10/87 
4,647,793 06/646,552 3/03/87 4,648,299 06/745,604 3/10/87 
4,647,816 06/67 1,936 3/03/87 4,648,300 06/741 ,906 3/10/87 
4,647,822 06/638,267 3/03/87 4,648,302 06/750,306 3/10/87 
4,647,838 06/775,261 3/03/87 4,648,306 06/569,982 3/10/87 
4,647,849 06/732,538 3/03/87 4,648,310 06/831,838 3/10/87 
4,647,866 06/692,198 3/03/87 4,648,311 06/443,749 3/10/87 
4,647,871 06/800,832 3/03/87 4,648,312 06/736,229 3/10/87 
4,647,882 06/67 1,273 3/03/87 4,648,322 06/751,507 3/10/87 
4,647,888 06/732,518 3/03/87 4,648,328 06/781,520 3/10/87 
4,647,890 06/863,743 3/03/87 4,648,329 06/752,309 3/10/87 
4,647,892 06/623,232 3/03/87 4,648,330 06/726,463 3/10/87 
4,647,895 06/732,358 3/03/87 4,648,331 06/708,060 3/10/87 
4,647,907 06/769,449 3/03/87 4,648,342 06/786,820 3/10/87 
4,647,930 06/657,785 3/03/87 4,648,350 06/738,879 3/10/87 
4,647,931 06/676,094 3/03/87 4,648,361 06/784,541 3/10/87 
4,647,933 06/666,594 3/03/87 4,648,366 06/730,992 3/10/87 
4,647,935 06/799,990 3/03/87 4,648,372 06/726,552 3/10/87 
4,647,937 06/846, 195 3/03/87 4,648,381 06/697 ,306 3/10/87 
4,647,949 06/803,344 3/03/87 4,648,382 06/503,611 3/10/87 
4,647,971 06/727,893 3/03/87 4,648,383 06/757,158 3/10/87 
4,647,972 06/592,682 3/03/87 4,648,391 06/798,936 3/10/87 
4,647,985 06/604,037 3/03/87 4,648,402 06/783,652 3/10/87 
4,647,989 06/476,729 3/03/87 4,648,404 06/559,663 3/10/87 
4,647,998 06/511,865 3/03/87 4,648,406 06/230,640 3/10/87 
4,648,001 06/726,602 3/03/87 4,648,408 06/731,680 3/10/87 
4,648,012 06/808,493 3/03/87 4,648,410 06/756,590 3/10/87 
4,648,014 06/719,859 3/03/87 4,648,411 06/545,209 3/10/87 
4,648,015 06/869,804 3/03/87 4,648,414 06/641,718 3/10/87 
4,648,054 06/622,478 3/03/87 4,648,416 06/642,577 3/10/87 
4,648,059 06/649,879 3/03/87 4,648,426 06/746,879 3/10/87 
4,648,079 06/622,742 3/03/87 4,648,428 06/684,517 3/10/87 
4,648,081 06/572,055 3/03/87 4,648,437 06/809,664 3/10/87 
4,648,093 06/648,005 3/03/87 4,648,449 06/764,718 3/10/87 
4,648,097 06/793,289 3/03/87 4,648,459 06/793,030 3/10/87 
4,648,098 06/682,629 3/03/87 4,648,477 06/535,745 3/10/87 
4,648,099 06/682,628 3/03/87 4,648,479 06/537,771 3/10/87 
4,648,105 06/741,915 3/03/87 4,648,482 06/791,834 3/10/87 
4,648,106 06/673,964 3/03/87 4,648,498 06/849,397 3/10/87 
4,648,116 06/659,298 3/03/87 4,648,501 06/737,411 3/10/87 
4,648,123 06/690,394 3/03/87 4,648,525 06/783,096 3/10/87 
4,648,125 06/819,957 3/03/87 4,648,527 06/733,677 3/10/87 
4,648,126 06/747,522 3/03/87 4,648,534 06/708,585 3/10/87 
4,648,127 06/747,532 3/03/87 4,648,535 06/669,616 3/10/87 
4,648,130 06/774,744 3/03/87 4,648,544 06/785,650 3/10/87 
4,648,137 06/706, 136 3/10/87 4,648,545 06/753,962 3/10/87 
4,648,140 06/739,285 3/10/87 4,648,548 06/793,749 3/10/87 
4,648,141 06/746,859 3/10/87 4,648,568 06/738,409 3/10/87 
4,648,144 06/745,141 3/10/87 4,648,573 06/794,511 3/10/87 
4,648,145 06/479,841 3/10/87 4,648,579 06/742,941 3/10/87 
4,648,151 06/737,322 3/10/87 4,648,582 06/742,110 3/10/87 
4,648,153 06/640,446 3/10/87 4,648,594 06/690,991 3/10/87 
4,648,154 06/662,882 3/10/87 4,648,596 06/430,740 3/10/87 
4,648,162 06/490,047 3/10/87 4,648,597 06/769,292 3/10/87 
4,648,170 06/735,384 3/10/87 4,648,598 06/746,070 3/10/87 
4,648,172 06/466,747 3/10/87 4,648,599 06/722,463 3/10/87 
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4,649,111 06/764,967 3/10/87 
4,648,601 06/729,417 3/10/87 4,649,126 06/761 ,586 3/10/87 
4,648,603 06/736,277 3/10/87 4,649,127 06/690,065 3/10/87 
4,648,608 06/706,273 3/10/87 4,649,132 06/738,134 3/10/87 
4,648,609 06/693 ,374 3/10/87 4,649,145 06/803,523 3/10/87 
4,648,610 06/757,680 3/10/87 4,649,146 06/574,517 3/10/87 
4,648,611 06/739,179 3/10/87 4,649,150 06/610,958 3/10/87 
4,648,612 06/808 ,033 3/10/87 4,649,171 06/751,070 3/10/87 
4,648,613 06/755,920 3/10/87 4,649,209 06/762,178 3/10/87 
4,648,615 06/795,408 3/10/87 4,649,210 06/778,820 3/10/87 
4,648,625 06/749,672 3/10/87 4,649,212 06/719,632 3/10/87 
4,648,630 06/750,888 3/10/87 4,649,214 06/676,705 3/10/87 
4,648,636 06/754,640 3/10/87 4,649,218 06/225,043 3/10/87 
4,648,638 06/747,834 3/10/87 4,649,222 06/821,298 3/10/87 
4,648,641 06/672,481 3/10/87 4,649,231 06/698,245 3/10/87 
4,648,644 06/757 ,644 3/10/87 4,649,237 06/711,896 3/10/87 
4,648,655 06/777 ,318 3/10/87 4,649,241 06/669,947 3/10/87 
4,648,658 06/733,753 3/10/87 4,649,259 06/709,337 3/10/87 
4,648,659 06/648, 154 3/10/87 4,649,260 06/838,398 3/10/87 
4,648,662 06/732,342 3/10/87 4,649,265 06/707,583 3/10/87 
4,648,674 06/749,970 3/10/87 4,649,270 06/680,093 3/10/87 
4,648,697 06/737,225 3/10/87 4,649,274 06/769,457 3/10/87 
4,648,700 06/738,093 3/10/87 4,649,284 06/699,445 3/10/87 
4,648,713 06/565,246 3/10/87 4,649,288 06/707,455 3/10/87 
4,648,719 06/728,750 3/10/87 4,649,316 06/533,493 3/10/87 
4,648,728 06/755,924 3/10/87 4,649,319 06/657,414 3/10/87 
4,648,735 06/715,232 3/10/87 4,649,329 06/724,590 3/10/87 
4,648,739 06/713,810 3/10/87 4,649,333 06/729, 156 3/10/87 
4,648,742 06/769,819 3/10/87 4,649,344 06/606,210 3/10/87 
4,648,748 06/625,144 3/10/87 4,649,353 06/717,353 3/10/87 
4,648,749 06/729,750 3/10/87 4,649,355 06/736,697 3/10/87 
4,648,752 06/770,441 3/10/87 4,649,369 06/775,615 3/10/87 
4,648,765 06/777,721 3/10/87 4,649,381 06/664,772 3/10/87 
4,648,770 06/742,368 3/10/87 4,649,384 06/540,267 3/10/87 
4,648,771 06/859,238 3/10/87 4,649,285 06/517,321 3/10/87 
4,648,773 06/753,221 3/10/87 4,649,386 06/518,589 3/10/87 
4,648,794 06/730, 143 3/10/87 4,649,433 06/607,071 3/10/87 
4,648,801 06/868,190 3/10/87 4,649,466 06/630,396 3/10/87 
4,648,806 06/743,850 3/10/87 4,649,469 06/575,860 3/10/87 
4,648,810 06/734,025 3/10/87 4,649,497 06/500,816 3/10/87 
4,648,814 06/731,913 3/10/87 4,649,506 06/588,351 3/10/87 
4,648,815 06/772,886 3/10/87 4,649,510 06/373,668 3/10/87 
4,648,817 06/722,504 3/10/87 4,649,511 06/5 16,620 3/10/87 
4,648,825 06/839,371 3/10/87 4,649,524 06/525,534 3/10/87 
4,648,829 06/695,856 3/10/87 4,649,530 06/724,898 3/10/87 
4,648,839 06/768,336 3/10/87 4,649,536 06/778,902 3/10/87 
4,648,840 06/765,813 3/10/87 4,649,538 06/657 ,425 3/10/87 
4,648,846 06/738,751 3/10/87 4,649,543 06/771,458 3/10/87 
4,648,849 06/721 ,686 3/10/87 4,649,559 06/546,962 3/10/87 
4,648,854 06/684,679 3/10/87 4,649,562 06/670,212 3/10/87 
4,648,864 06/686,592 3/10/87 4,649,575 06/859,917 3/17/87 
4,648,878 06/812,256 3/10/87 4,649,577 06/821 ,007 3/17/87 
4,648,879 06/798,986 3/10/87 4,649,578 06/837,775 3/17/87 
4,648,895 06/699,488 3/10/87 4,649,581 06/682,191 3/17/87 
4,648,910 06/767,901 3/10/87 4,649,585 06/843,980 3/17/87 
4,648,911 06/610,996 3/10/87 4,649,588 06/827,217 3/17/87 
4,648,965 06/729,335 3/10/87 4,649,589 06/713,388 3/17/87 
4,648,969 06/703,192 3/10/87 4,649,593 06/765,543 3/17/87 
4,648,975 06/833,263 3/10/87 4,649,596 06/630,218 3/17/87 
4,648,981 06/848,700 3/10/87 4,649,603 06/733,042 3/17/87 
4,648,982 06/779,782 3/10/87 4,649,613 06/773,587 3/17/87 
4,648,984 06/868,903 3/10/87 4,649,628 06/675,872 3/17/87 
4,648,995 06/751,552 3/10/87 4,649,631 06/829,076 3/17/87 
4,648,997 06/822,630 3/10/87 4,649,645 06/646,742 3/17/87 
4,649,007 06/596,541 3/10/87 4,649,649 06/794,679 3/17/87 
4,649,008 06/580,569 3/10/87 4,649,653 06/811,275 3/17/87 
4,649,026 06/796,346 3/10/87 4,649,656 06/731 ,496 3/17/87 
4,649,029 06/599,896 3/10/87 4,649,660 06/859,395 3/17/87 
4,649,030 06/616,537 3/10/87 4,649,662 06/833,374 3/17/87 
4,649,031 06/319,189 3/10/87 4,649,664 06/781,056 3/17/87 
4,649,033 06/610,998 3/10/87 4,649,674 06/840, 143 3/17/87 
4,649,034 06/744,729 3/10/87 4,649,677 06/668,935 3/17/87 
4,649,040 06/607, 160 3/10/87 4,649,679 06/776,735 3/17/87 
4,649,056 06/866,621 3/10/87 4,649,680 06/700, 106 3/17/87 
4,649,068 06/725,540 3/10/87 4,649,681 06/859,321 3/17/87 
4,649,074 06/891 ,032 3/10/87 4,649,682 06/633,402 3/17/87 
4,649,083 06/651,977 3/10/87 4,649,690 06/876,779 3/17/87 
4,649,092 06/689,352 3/10/87 4,649,693 06/853,628 3/17/87 
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4,650,080 06/726,042 3/17/87 
4,649,697 06/712,972 3/17/87 4,650,083 06/741,848 3/17/87 
4,649,700 06/728,037 3/17/87 4,650,089 06/819,718 3/17/87 
4,649,702 06/765,098 3/17/87 4,650,093 06/736,676 3/17/87 
4,649,709 06/723,156 3/17/87 4,650,100 06/723,378 3/17/87 
4,649,714 06/846,885 3/17/87 4,650,102 06/8 19,055 3/17/87 
4,649,715 06/853,643 3/17/87 4,650,103 06/802,534 3/17/87 
4,649,721 06/873,342 3/17/87 4,650,105 06/699,065 3/17/87 
4,649,724 06/772,340 3/17/87 4,650,115 06/763,395 3/17/87 
4,649,725 06/764,875 3/17/87 4,650,117 06/841 ,890 3/17/87 
4,649,727 06/67 1,527 3/17/87 4,650,132 06/832,222 3/17/87 
4,649,738 06/8 18,564 3/17/87 4,650,135 06/752,777 3/17/87 
4,649,739 06/806,628 3/17/87 4,650,137 06/797,118 3/17/87 
4,649,744 06/610,710 3/17/87 4,650,138 06/782,044 3/17/87 
4,649,746 06/723,556 3/17/87 4,650,144 06/707,927 3/17/87 
4,649,755 06/685,869 3/17/87 4,650,145 06/785,131 3/17/87 
4,649,762 06/680,697 3/17/87 4,650,146 ’ 06/657 ,669 3/17/87 
4,649,772 06/751,929 3/17/87 4,650,150 06/769,669 3/17/87 
4,649,778 06/308 ,389 3/17/87 4,650,153 06/738,062 3/17/87 
4,649,784 06/696,693 3/17/87 4,650,154 06/773,503 3/17/87 
4,649,795 06/610,753 3/17/87 4,650,160 06/663,968 3/17/87 
4,649,796 06/875,843 3/17/87 4,650,174 06/586,392 3/17/87 
4,649,797 06/657,795 3/17/87 4,650,181 06/820,682 3/17/87 
4,649,799 06/660,574 3/17/87 4,650,185 06/574,174 3/17/87 
4,649,804 06/708,467 3/17/87 4,650,191 06/674,408 3/17/87 
4,649,829 06/667,718 3/17/87 4,650,196 06/883,617 3/17/87 
4,649,833 06/7 13,908 3/17/87 4,650,199 06/607,129 3/17/87 
4,649,834 06/822,022 3/17/87 4,650,222 06/870,533 3/17/87 
4,649,843 06/551,017 3/17/87 4,650,235 06/842,143 3/17/87 
4,649,846 06/740,915 3/17/87 4,650,248 06/687 ,600 3/17/87 
4,649,849 06/7 16,204 3/17/87 4,650,254 06/676,363 3/17/87 
4,649,851 06/775,365 3/17/87 4,650,268 06/750,958 3/17/87 
4,649,852 06/882,191 3/17/87 4,650,275 06/7 13,905 3/17/87 
4,649,856 06/817,955 3/17/87 4,650,284 06/661 ,509 3/17/87 
4,649,861 06/764,323 3/17/87 4,650,297 06/860,301 3/17/87 
4,649,864 06/656,242 3/17/87 4,650,300 06/880,632 3/17/87 
4,649,865 06/835,175 3/17/87 4,650,306 06/726,017 3/17/87 
4,649,885 06/8 15,679 3/17/87 4,650,311 06/663,358 3/17/87 
4,649,887 06/689,374 3/17/87 4,650,314 06/539,917 3/17/87 
4,649,897 06/796,783 3/17/87 4,650,323 06/814,721 3/17/87 
4,649,898 06/586,251 3/17/87 4,650,328 06/617,657 3/17/87 
4,649,900 06/698,893 3/17/87 4,650,331 06/724,087 3/17/87 
4,649,902 06/8 13,202 3/17/87 4,650,345 06/787,652 3/17/87 
4,649,905 06/667 ,340 3/17/87 4,650,354 06/782,326 3/17/87 
4,649,912 06/731,714 3/17/87 4,650,369 06/802,281 3/17/87 
4,649,914 06/796,692 3/17/87 4,650,371 06/660,463 3/17/87 
4,649,915 06/667 ,098 3/17/87 4,650,397 06/773,530 3/17/87 
4,649,916 06/629,673 3/17/87 4,650,419 06/698,430 3/17/87 
4,649,922 06/821,800 3/17/87 4,650,432 06/831,716 3/17/87 
4,649,946 06/7 16,267 3/17/87 4,650,448 06/791 ,630 3/17/87 
4,649,951 06/751,189 3/17/87 4,650,453 06/772,641 3/17/87 
4,649,954 06/768, 104 3/17/87 4,650,461 06/830,238 3/17/87 
4,649,955 06/789,859 3/17/87 4,650,464 06/747,720 3/17/87 
4,649,959 06/786,471 3/17/87 4,650,480 06/712,846 3/17/87 
4,649,973 06/8 16,474 3/17/87 4,650,490 06/693,131 3/17/87 
4,649,974 06/752,508 3/17/87 4,650,492 06/769,638 3/17/87 
4,649,981 06/709,071 3/17/87 4,650,502 06/466,263 3/17/87 
4,650,002 06/633,511 3/17/87 4,650,518 06/681,579 3/17/87 
4,650,004 06/666,011 3/17/87 4,650,527 06/848,350 3/17/87 
4,650,005 06/677 ,385 3/17/87 4,650,540 06/564,773 3/17/87 
4,650,011 06/541,152 3/17/87 4,650,541 06/649,627 3/17/87 
4,650,027 06/742,579 3/17/87 4,650,545 06/703,066 3/17/87 
4,650,034 06/8 16,412 3/17/87 4,650,546 06/355,558 3/17/87 
4,650,035 06/831,570 3/17/87 4,650,549 06/795,575 3/17/87 
4,650,036 06/726,052 3/17/87 4,650,554 06/79 1,063 3/17/87 
4,650.038 06/729,263 3/17/87 4,650,556 06/710,131 3/17/87 
4,650,043 06/745,659 3/17/87 4,650,559 06/671 ,234 3/17/87 
4,650,046 06/690,505 3/17/87 4,650,579 06/727,440 3/17/87 
4,650,048 06/779,555 3/17/87 4,650,580 06/754,190 3/17/87 
4,650,049 06/755,061 3/17/87 4,650,588 06/745,571 3/17/87 
4,650,052 06/754,841 3/17/87 4,650,602 06/733,563 3/17/87 
4,650,065 06/8 12,245 3/17/87 4,650,613 06/687,313 3/17/87 
4,650,067 06/809,524 3/17/87 4,650,617 06/748,889 3/17/87 
4,650,069 06/734,342 3/17/87 4,650,618 06/550,493 3/17/87 
4,650,073 06/764, 104 3/17/87 4,650,625 06/730,914 3/17/87 
4,650,074 06/8 13,388 3/17/87 4,650,631 06/609,990 3/17/87 
4,650,075 06/706,075 3/17/87 4,650,632 06/600,664 3/17/87 
4,650,077 06/808,770 3/17/87 4,650,655 06/634,597 3/17/87 





1136 OG 128 OFFICIAL GAZETTE Marcu 24, 1992 


Patent Number Serial Number Issue Date 4,651,353 06/795,769 3/24/87 

4,651,355 06/852,736 3/24/87 
4,650,661 06/462,928 3/17/87 4,651,357 06/738,026 3/24/87 
4,650,668 06/685,080 3/17/87 4,651,358 06/854,469 3/24/87 
4,650,671 06/605,762 3/17/87 4,651,361 06/785,002 3/24/87 
4,650,682 06/469, 134 3/17/87 4,651,362 06/857,770 3/24/87 
4,650,689 06/715,932 3/17/87 4,651,364 06/876,861 3/24/87 
4,650,695 06/733,710 3/17/87 4,651,365 06/675,288 3/24/87 
4,650,704 06/793,949 3/17/87 4,651,368 06/773,443 3/24/87 
4,650,707 06/738,457 3/17/87 4,651,377 06/812,452 3/24/87 
4,650,709 06/793,547 3/17/87 4,651,379 06/788 ,395 3/24/87 
4,650,712 06/655,924 3/17/87 4,651,383 06/720,676 3/24/87 
4,650,715 06/488,532 3/17/87 4,651,390 06/763 ,973 3/24/87 
4,650,719 06/791,615 3/17/87 4,651,396 06/730,325 3/24/87 
4,650,741 06/788,882 3/17/87 4,651,399 06/710,789 3/24/87 
4,650,780 06/797 ,547 3/17/87 4,651,420 06/865,963 3/24/87 
4,650,782 06/842,509 3/17/87 4,651,425 06/852,550 3/24/87 
4,650,800 06/496,093 . 3/17/87 4,651,430 06/810,560 3/24/87 
4,650,806 06/691 ,238 3/17/87 4,651,432 06/835 ,094 3/24/87 
4,650,835 06/829,88 1 3/17/87 4,651,433 06/777,457 3/24/87 
4,650,845 06/629,353 3/17/87 4,651,434 06/855,692 3/24/87 
4,650,846 06/835,290 3/17/87 4,651,454 06/731,046 3/24/87 
4,650,854 06/741,936 3/17/87 4,651,456 06/663 ,439 3/24/87 
4,650,857 06/8 10,862 3/17/87 4,651,457 06/865,265 3/24/87 
4,650,876 06/804,216 3/17/87 4,651,462 06/859,446 3/24/87 
4,650,881 06/718,649 3/17/87 4,651,464 06/885,537 3/24/87 
4,650,883 06/773,914 3/17/87 4,651,466 06/762,060 3/24/87 
4,650,890 06/759,536 3/17/87 4,651,468 06/590,955 3/24/87 
4,650,893 06/753,890 3/17/87 4,651,473 06/792,510 3/24/87 
4,650,902 06/624,937 3/17/87 4,651,475 06/808,410 3/24/87 
4,650,905 06/774,866 3/17/87 4,651,478 06/857,629 3/24/87 
4,650,909 06/792,647 3/17/87 4,651,482 06/721,795 3/24/87 
4,650,910 06/836,037 3/17/87 4,651,485 06/774,960 3/24/87 
4,650,918 06/801,271 3/17/87 4,651,488 06/825,279 3/24/87 
4,650,943 06/396,413 3/17/87 4,651,490 06/837,147 3/24/87 
4,650,958 06/78 1,420 3/17/87 4,651,495 06/663,311 3/24/87 
4,650,962 06/8 17,066 3/17/87 4,651,496 06/843,678 3/24/87 
4,650,968 06/657,484 3/17/87 4,651,497 06/730,291 3/24/87 
4,650,979 06/308,500 3/17/87 4,651,510 06/721,152 3/24/87 
4,650,995 06/692,288 3/17/87 4,651,520 06/559,418 3/24/87 
4,651,003 06/697 ,047 3/17/87 4,651,525 06/792,525 3/24/87 
4,651,010 06/617,165 3/17/87 4,651,534 06/865,657 3/24/87 
4,651,019 06/672,477 3/17/87 4,651,539 06/832,824 3/24/87 
4,651,021 06/762,434 3/17/87 4,651,541 06/741,621 3/24/87 
4,651,023 06/739,601 3/17/87 4,651,560 06/830,923 3/24/87 
4,651,025 06/605,959 3/17/87 4,651,567 06/776,012 3/24/87 
4,651,026 06/619,666 3/17/87 4,651,579 06/859,512 3/24/87 
4,651,052 06/754,188 3/17/87 4,651,581 06/691 ,528 3/24/87 
4,651,061 06/654,442 3/17/87 4,651,589 06/640,573 3/24/87 
4,651,065 06/762,880 3/17/87 4,651,590 06/717,509 3/24/87 
4,651,076 06/741,553 3/17/87 4,651,600 06/835,521 3/24/87 
4,651,077 06/745,850 3/17/87 4,651,602 06/721,167 3/24/87 
4,651,083 06/754,863 3/17/87 4,651,606 06/837,189 3/24/87 
4,651,093 06/577,149 3/17/87 4,651,608 06/730,810 3/24/87 
4,651,111 06/711,443 3/17/87 4,651,611 06/671,115 3/24/87 
4,651,115 06/696,735 3/17/87 4,651,614 06/679,485 3/24/87 
4,651,123 06/638,226 3/17/87 4,651,619 06/801 ,194 3/24/87 
4,651,126 06/729,830 3/17/87 4,651,626 06/743,766 3/24/87 
4,651,129 06/730,354 3/17/87 4,651,629 06/607,119 3/24/87 
4,651,135 06/585,220 3/17/87 4,651,630 06/693,285 3/24/87 
4,651,138 06/468,552 3/17/87 4,651,634 06/783,467 3/24/87 
4,651,159 06/699 ,309 3/17/87 4,651,642 06/306,495 3/24/87 
4,651,185 06/723,509 3/17/87 4,651,651 06/796,968 3/24/87 
4,651,194 06/684,295 3/17/87 4,651,655 06/836,162 3/24/87 
4,651,205 06/622,600 3/17/87 4,651,668 06/782,056 3/24/87 
4,651,219 06/729,533 3/17/87 4,651,671 06/83 1,620 3/24/87 
4,651,231 06/650,873 3/17/87 4,651,675 06/698,031 3/24/87 
4,651,243 06/604,872 3/17/87 4,651,680 06/888,407 3/24/87 
4,651,246 06/742,659 3/17/87 4,651,690 06/753,670 3/24/87 
4,651,251 06/730,723 3/17/87 4,651,691 06/497,729 3/24/87 
4,651,263 06/724,094 3/17/87 4,651,708 06/725,361 3/24/87 
4,651,301 06/620,130 3/17/87 4,651,709 06/648, 166 3/24/87 
4,651,307 06/667 ,039 3/17/87 4,651,718 06/683,985 3/24/87 
4,651,319 06/786,491 3/17/87 4,651,722 06/755,279 3/24/87 
4,651,326 06/873,511 3/17/87 4,651,723 06/842,844 3/24/87 
4,651,331 06/738,153 3/17/87 4,651,726 06/776,841 3/24/87 
4,651,339 06/747,268 3/17/87 4,651,735 06/749,551 3/24/87 
4,651,346 06/852,263 3/24/87 4,651,736 06/825,334 3/24/87 
4,651,347 06/784,559 3/24/87 4,651,750 06/755,609 3/24/87 
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4,652,100 06/856,789 3/24/87 
4,651,752 06/709,702 3/24/87 4,652,124 06/692,838 3/24/87 
4,651,755 06/666,365 3/24/87 4,652,125 06/692,680 3/24/87 
4,651,761 06/795 ,323 3/24/87 4,652,138 06/744,001 3/24/87 
4,651,764 06/752,329 3/24/87 4,652,142 06/849,720 3/24/87 
4,651,766 06/803,741 3/24/87 4,652,162 06/780,072 3/24/87 
4,651,775 06/772,913 3/24/87 4,652,164 06/702,698 3/24/87 
4,651,781 06/762,587 3/24/87 4,652,184 06/807 ,436 3/24/87 
4,651,787 06/812,649 3/24/87 4,652,185 06/725,895 3/24/87 
4,651,788 06/747,128 3/24/87 4,652,188 06/765,730 3/24/87 
4,651,796 06/663,579 3/24/87 4,652,193 06/826,075 3/24/87 
4,651,797 06/843,565 3/24/87 4,652,196 06/748,624 3/24/87 
4,651,799 06/824,154 3/24/87 4,652,197 06/704,676 3/24/87 
4,651,802 06/825,499 3/24/87 4,652,200 06/720,257 3/24/87 
4,651,813 06/7 15,506 3/24/87 4,652,202 06/727 ,343 3/24/87 
4,651,821 06/825,949 3/24/87 4,652,229 06/802,852 3/24/87 
4,651,824 06/784,113 3/24/87 4,652,237 06/848,418 3/24/87 
4,651,827 06/862,920 3/24/87 4,652,242 06/792,205 3/24/87 
4,651,849 06/817,082 3/24/87 4,652,243 06/778,622 3/24/87 
4,651,852 06/607 ,662 3/24/87 4,652,245 06/822,937 3/24/87 
4,651,856 06/778,862 3/24/87 4,652,265 06/422,295 3/24/87 
4,651,857 06/735,564 3/24/87 4,652,280 06/741,169 3/24/87 
4,651,861 06/692,390 3/24/87 4,652,285 06/543,502 3/24/87 
4,651,862 06/742,916 3/24/87 4,652,297 06/352,401 3/24/87 
4,651,871 06/745,239 3/24/87 4,652,311 06/691,880 3/24/87 
4,651,873 06/794,691 3/24/87 4,652,323 06/569,376 3/24/87 
4,651,879 06/824,658 3/24/87 4,652,328 06/758,427 3/24/87 
4,651,881 06/702,236 3/24/87 4,652,331 06/827,563 3/24/87 
4,651,882 06/739,976 3/24/87 4,652,343 06/724,120 3/24/87 
4,651,885 06/636,251 3/24/87 4,652,349 06/842,980 3/24/87 
4,651,894 06/785,707 3/24/87 4,652,353 06/695,310 3/24/87 
4,651,895 06/574,423 3/24/87 4,652,354 06/656,462 3/24/87 
4,651,896 06/642,416 3/24/87 4,652,357 06/752,310 3/24/87 
4,651,904 06/675,571 3/24/87 4,652,362 06/817,730 3/24/87 
4,651,909 06/778,008 3/24/87 4,652,371 06/811,043 3/24/87 
4,651,914 06/647,179 3/24/87 4,652,375 06/83 1,099 3/24/87 
4,651,915 06/647,180 3/24/87 4,652,376 06/702,169 3/24/87 
4,651,923 06/666,916 3/24/87 4,652,379 06/605 ,763 3/24/87 
4,651,928 06/674,952 3/24/87 4,652,391 06/779,331 3/24/87 
4,651,930 06/680,845 3/24/87 4,652,396 06/492,071 3/24/87 
4,651,935 06/663,049 3/24/87 4,652,399 06/835,288 3/24/87 
4,651,942 06/746,992 3/24/87 4,652,400 06/850,584 3/24/87 
4,651,946 06/793,954 3/24/87 4,652,403 06/738,728 3/24/87 
4,651,947 06/742,849 3/24/87 4,652,405 06/405,854 3/24/87 
4,651,948 06/854,400 3/24/87 4,652,415 06/700,282 3/24/87 
4,651,953 06/849,116 3/24/87 4,652,420 06/559,766 3/24/87 
4,651,960 06/777,595 3/24/87 4,652,423 06/659,736 3/24/87 
4,651,961 06/650,837 3/24/87 4,652,430 06/654,832 3/24/87 
4,651,964 06/853,932 3/24/87 4,652,440 06/606,731 3/24/87 
4,651,967 06/728,832 3/24/87 4,652,452 06/700,241 3/24/87 
4,651,973 06/639,938 3/24/87 4,652,456 06/809,516 3/24/87 
4,651,979 06/772,654 3/24/87 4,652,459 06/761,078 3/24/87 
4,651,985 06/698,342 3/24/87 4,652,469 06/625,947 3/24/87 
4,651,988 06/7 19,206 3/24/87 4,652,481 06/452,496 3/24/87 
4,651,990 06/760, 109 3/24/87 4,652,482 06/601 ,558 3/24/87 
4,651,992 06/802,171 3/24/87 4,652,493 06/371,149 3/24/87 
4,651,995 06/853,364 3/24/87 4,652,528 06/640,676 3/24/87 
4,651,996 06/838,699 3/24/87 4,652,532 06/686,073 3/24/87 
4,651,998 06/746,518 3/24/87 4,652,544 06/767 ,982 3/24/87 
4,652,004 06/788,062 3/24/87 4,652,549 06/693 ,066 3/24/87 
4,652,006 06/704,320 3/24/87 4,652,551 06/735,504 3/24/87 
4,652,016 06/783,190 3/24/87 4,652,556 06/767 ,009 3/24/87 
4,652,030 06/724,027 3/24/87 4,652,558 06/833,947 3/24/87 
4,652,032 06/787 ,934 3/24/87 4,652,560 06/484,584 3/24/87 
4,652,033 06/567 ,697 3/24/87 4,652,563 06/734,520 3/24/87 
4,652,034 06/836,560 3/24/87 4,652,565 06/784,832 3/24/87 
4,652,040 06/837,716 3/24/87 4,652,568 06/7 11,665 3/24/87 
4,652,042 06/739,472 3/24/87 4,652,579 06/663,012 3/24/87 
4,652,053 06/707,118 3/24/87 4,652,581 06/749,444 3/24/87 
4,652,056 06/730,668 3/24/87 4,652,627 06/766,276 3/24/87 
4,652,059 06/779,585 3/24/87 4,652,642 06/643,341 3/24/87 
4,652,062 06/838,169 3/24/87 4,652,660 06/755,048 3/24/87 
4,652,064 06/801 ,282 3/24/87 4,652,670 06/824,357 3/24/87 
4,652,068 06/764,317 3/24/87 4,652,675 06/795,641 3/24/87 
4,652,081 06/817,876 3/24/87 4,652,678 06/659,307 3/24/87 
4,652,086 06/565,231 3/24/87 4,652,680 06/695,312 3/24/87 
4,652,093 06/552,444 3/24/87 4,652,681 06/368,672 3/24/87 
4,652,096 06/7 18,700 3/24/87 4,652,682 06/791,395 3/24/87 
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4,653,249 06/782,817 3/31/87 
4,652,684 06/794,875 3/24/87 4,653,251 06/830, 164 3/31/87 
4,652,686 06/7 19,306 3/24/87 4,653,269 06/795,709 3/31/87 
4,652,690 06/812,083 3/24/87 4,653,273 06/780,961 3/31/87 
4,652,724 06/730,484 3/24/87 4,653,274 06/789,451 3/31/87 
4,652,726 06/817,973 3/24/87 4,653,281 06/757,088 3/31/87 
4,652,731 06/763,058 3/24/87 4,653,282 06/651,216 3/31/87 
4,652,740 06/684,838 3/24/87 4,653,289 06/758,295 3/31/87 
4,652,759 06/630,903 3/24/87 4,653,290 06/877,891 3/31/87 
4,652,771 06/807,146 3/24/87 4,653,292 06/737,707 3/31/87 
4,652,772 06/777 ,398 3/24/87 4,653,295 06/767,815 3/31/87 
4,652,777 06/683,289 3/24/87 4,653,299 06/817,127 3/31/87 
4,652,795 06/712,019 3/24/87 4,653,319 06/765,115 3/31/87 
4,652,796 06/653,919 3/24/87 4,653,321 06/742,328 3/31/87 
4,652,812 06/675,221 3/24/87 4,653,327 06/863,146 3/31/87 
4,652,817 06/701,405 3/24/87 4,653,343 06/691 ,275 3/31/87 
4,652,824 06/586,049 3/24/87 4,653,355 06/711,784 3/31/87 
4,652,839 06/748,579 3/24/87 4,653,358 06/745,216 3/31/87 
4,652,846 06/830,802 3/24/87 4,653,396 06/628,722 3/31/87 
4,652,854 06/728,735 3/24/87 4,653,375 06/765,856 3/31/87 
4,652,855 06/678,190 3/24/87 4,653,376 06/652,730 3/31/87 
4,652,863 06/758,669 3/24/87 4,653,377 06/837,105 3/31/87 
4,652,870 06/696,304 3/24/87 4,653,381 06/785,081 3/31/87 
4,652,874 06/685,368 3/24/87 4,653,385 06/777,681 3/31/87 
4,652,876 06/772,083 3/24/87 4,653,388 06/404,856 3/31/87 
4,652,887 06/680,950 3/24/87 4,653,400 06/751,701 3/31/87 
4,652,891 06/573,399 3/24/87 4,653,401 06/867 ,937 3/31/87 
4,652,910 06/556,173 3/24/87 4,653,405 06/780,946 3/31/87 
4,652,919 06/734,515 3/24/87 4,653,407 06/700,405 3/31/87 
4,652,945 06/730,135 3/24/87 4,653,414 06/728,762 3/31/87 
4,652,956 06/684,044 3/24/87 4,653,417 06/708,726 3/31/87 
4,652,957 06/633,002 3/24/87 4,653,420 06/811,771 3/31/87 
4,652,975 06/856,885 3/24/87 4,653,425 06/852,300 3/31/87 
4,652,983 06/824,112 3/24/87 4,653,433 06/750,735 3/31/87 
4,652,997 06/802,490 3/24/87 4,653,444 06/750,083 3/31/87 
4,653,002 06/654,691 3/24/87 4,653,459 06/794,119 3/31/87 
4,653,018 06/600,215 3/24/87 4,653,464 06/615,584 3/31/87 
4,653,019 06/601,891 3/24/87 4,653,465 06/98 1,388 3/31/87 
4,653,033 06/657 ,793 3/24/87 4,653,467 06/735,680 3/31/87 
4,653,036 06/663,969 3/24/87 4,653,468 06/818,247 3/31/87 
4,653,038 06/720,721 3/24/87 4,653,482 06/735,159 3/31/87 
4,653,046 06/621 ,669 3/24/87 4,653,483 06/681 ,857 3/31/87 
4,653,054 06/722,894 3/24/87 4,653,492 06/701,111 3/31/87 
4,653,064 06/782,861 3/24/87 4,653,494 06/811,279 3/31/87 
4,653,066 06/599,264 3/24/87 4,653,496 06/697,341 3/31/87 
4,653,091 06/451,861 3/24/87 4,653,511 06/658,405 3/31/87 
4,653,092 06/751,515 3/24/87 4,653,534 06/843,129 3/31/87 
4,653,093 06/759,462 3/24/87 4,653,540 06/699,730 3/31/87 
4,653,103 06/826,249 3/24/87 4,653,543 06/797,596 3/31/87 
4,653,104 06/653,987 3/24/87 4,653,545 06/846,959 3/31/87 
4,653,121 06/685,720 3/31/87 4,653,551 06/811,515 3/31/87 
4,653,122 06/867 ,530 3/31/87 4,653,556 06/835,648 3/31/87 
4,653,125 06/852,026 3/31/87 4,653,557 06/764,214 3/31/87 
4,653,126 06/661 ,421 3/31/87 4,653,558 06/839,377 3/31/87 
4,653,127 06/762,386 3/31/87 4,653,563 06/654, 103 3/31/87 
4,653,131 06/759,335 3/31/87 4,653,566 06/790,617 3/31/87 
4,653,142 06/874,277 3/31/87 4,653,574 06/774,376 3/31/87 
4,653,145 06/805,357 3/31/87 4,653,578 06/681 ,858 3/31/87 
4,653,148 06/820,986 3/31/87 4,653,582 06/736,703 3/31/87 
4,653,149 06/817,400 3/31/87 4,653,588 06/786,301 3/31/87 
4,653,151 06/803,251 3/31/87 4,653,590 06/666,424 3/31/87 
4,653,152 06/706,216 3/31/87  .4,653,593 06/752,453 3/31/87 
4,653,155 06/772,368 3/31/87 4,653,597 06/804,722 3/31/87 
4,653,161 06/804,453 3/31/87 4,653,599 06/742,566 3/31/87 
4,653,185 06/798,381 3/31/87 4,653,608 06/796,972 3/31/87 
4,653,188 06/838,832 3/31/87 4,653,614 06/766, 108 3/31/87 
4,653,201 06/8 17,466 3/31/87 4,653,615 06/302,532 3/31/87 
4,653,210 06/706,877 3/31/87 4,653,618 06/834,113 3/31/87 
4,653,213 06/716,748 3/31/87 4,653,631 06/408,807 3/31/87 
4,653,218 06/827,524 3/31/87 4,653,636 06/734,471 3/31/87 
4,653,219 06/746,379 3/31/87 4,653,643 06/848,934 3/31/87 
4,653,221 06/795,522 3/31/87 4,653,646 06/820,243 3/31/87 
4,653,222 06/847 ,668 3/31/87 4,653,649 06/773,468 3/31/87 
4,653,226 06/790,895 3/31/87 4,653,650 06/790,326 3/31/87 
4,653,228 06/722,847 3/31/87 4,653,652 06/694,771 3/31/87 
4,653,237 06/584,731 3/31/87 4,653,667 06/665,348 3/31/87 
4,653,243 06/691 ,929 3/31/87 4,653,679 06/835,621 3/31/87 
4,653,244 06/8 19,763 3/31/87 4,653,687 06/761 ,484 3/31/87 
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4,654,078 06/754,827 3/31/87 
4,653,697 06/730,183 3/31/87 4,654,082 06/721,483 3/31/87 
4,653,699 06/729,778 3/31/87 4,654,109 06/752,085 3/31/87 
4,653,702 06/805,951 3/31/87 4,654,116 06/669,920 3/31/87 
4,653,705 06/235,910 3/31/87 4,654,131 06/829,595 3/31/87 
4,653,706 06/760, 102 3/31/87 4,654,133 06/818,699 3/31/87 
4,653,711 06/800,755 3/31/87 4,654,145 06/741 ,564 3/31/87 
4,653,712 06/840,437 3/31/87 4,654,147 06/840,076 3/31/87 
4,653,713 06/885,195 3/31/87 4,654,152 06/785,263 3/31/87 
4,653,714 06/797 ,622 3/31/87 4,654,155 06/827,149 3/31/87 
4,653,717 06/726,674 3/31/87 4,654,157 06/792,804 3/31/87 
4,653,723 06/758,170 3/31/87 4,654,158 06/779,110 3/31/87 
4,653,733 06/799,286 3/31/87 4,654,171 06/673,437 3/31/87 
4,653,734 06/686,204 3/31/87 4,654,184 06/645,725 3/31/87 
4,653,736 06/706,925 3/31/87 4,654,198 06/792,004 3/31/87 
4,653,747 06/749,811 3/31/87 4,654,200 06/616,024 3/31/87 
4,653,749 06/695 ,087 3/31/87 4,654,203 06/811,387 3/31/87 
4,653,751 06/709,594 3/31/87 4,654,205 06/819,124 3/31/87 
4,653,752 06/796,205 3/31/87 4,654,208 06/700,745 3/31/87 
4,653,755 06/840,202 3/31/87 4,654,218 06/842,645 3/31/87 
4,653,763 06/828,888 3/31/87 4,654,220 06/848,653 3/31/87 
4,653,764 06/828,509 3/31/87 4,654,250 06/713,338 3/31/87 
4,653,766 06/830,216 3/31/87 4,654,262 06/721,749 3/31/87 
4,653,768 06/844,172 3/31/87 4,654,274 06/739,564 3/31/87 
4,653,770 06/767 ,366 3/31/87 4,654,280 06/892,458 3/31/87 
4,653,771 06/792,053 3/31/87 4,654,307 06/467,438 3/31/87 
4,653,778 06/745,049 3/31/87 4,654,313 06/555,061 3/31/87 
4,653,783 06/757,997 3/31/87 4,654,316 06/762,054 3/31/87 
4,653,786 06/770,781 3/31/87 4,654,321 06/633,137 3/31/87 
4,653,797 06/762,786 3/31/87 4,654,339 06/662,308 3/31/87 
4,653,789 06/836,085 3/31/87 4,654,340 06/859,684 3/31/87 
4,653,787 06/797,612 3/31/87 4,654,344 06/8 11,263 3/31/87 
4,653,816 06/787,440 3/31/87 4,654,345 06/789,251 3/31/87 
4,653,817 06/807 ,696 3/31/87 4,654,346 06/690,784 3/31/87 
4,653,818 06/708,066 3/31/87 4,654,348 06/718,377 3/31/87 
4,653,827 06/800,220 3/31/87 4,654,350 06/873,560 3/31/87 
4,653,835 06/836,147 3/31/87 4,654,380 06/741,607 3/31/87 
4,653,844 06/651,005 3/31/87 4,654,385 06/814,446 3/31/87 
4,653,847 06/237,177 3/31/87 4,654,423 06/883,040 3/31/87 
4,653,855 06/658,870 3/31/87 4,654,429 06/743,214 3/31/87 
4,653,875 06/667,810 3/31/87 4,654,437 06/795,642 3/31/87 
4,653,885 06/777 ,283 3/31/87 4,654,449 06/448,112 3/31/87 
4,653,907 06/743,675 3/31/87 4,654,450 06/832,496 3/31/87 
4,653,913 06/745,737 3/31/87 4,654,451 06/813,805 3/31/87 
4,653,925 06/768,573 3/31/87 4,654,454 06/874,021 3/31/87 
4,653,933 06/905 ,997 3/31/87 4,654,465 06/756,746 3/31/87 
4,653,939 06/682,433 3/31/87 4,654,466 06/728,534 3/31/87 
4,653,942 06/896,298 3/31/87 4,654,475 06/821,443 3/31/87 
4,653,947 06/836,298 3/31/87 4,654,476 06/701,021 3/31/87 
4,653,949 06/668,549 3/31/87 4,654,481 06/538,989 3/31/87 
4,653,952 06/770,119 3/31/87 4,654,492 06/722,796 3/31/87 
4,653,954 06/806,624 3/31/87 4,654,493 06/760,996 3/31/87 
4,653,955 06/860,443 3/31/87 4,654,500 06/775,469 3/31/87 
4,653,956 06/680,955 3/31/87 4,654,501 06/770,269 3/31/87 
4,653,960 06/864,845 3/31/87 4,654,509 06/784,739 3/31/87 
4,653,961 06/732,085 3/31/87 4,654,512 06/733,237 3/31/87 
4,653,965 06/766,596 3/31/87 4,654,528 06/834,121 3/31/87 
4,653,975 06/693,588 3/31/87 4,654,537 06/694,508 3/31/87 
4,653,988 06/795,269 3/31/87 4,654,539 06/799,258 3/31/87 
4,653,989 06/798,867 3/31/87 4,654,541 06/827,355 3/31/87 
4,653,990 06/735,314 3/31/87 4,654,556 06/541,130 3/31/87 
4,653,992 06/840,793 3/31/87 4,654,562 06/684,491 3/31/87 
4,653,994 06/867,547 3/31/87 4,654,563 06/594,458 3/31/87 
4,654,002 06/863,724 3/31/87 4,654,605 06/801 ,487 3/31/87 
4,654,008 06/485,597 3/31/87 4,654,606 06/785,794 3/31/87 
4,654,011 06/83 1,403 3/31/87 4,654,623 06/680,904 3/31/87 
4,654,012 06/849,062 3/31/87 4,654,624 06/827,073 3/31/87 
4,654,014 06/783,017 3/31/87 4,654,639 06/648,402 3/31/87 
4,654,016 06/814,728 3/31/87 4,654,660 06/690,110 3/31/87 
4,654,018 06/826,854 3/31/87 4,654,662 06/633,705 3/31/87 
4,654,020 06/821,250 3/31/87 4,654,670 06/706,461 3/31/87 
4,654,042 06/869,486 3/31/87 4,654,673 06/786,947 3/31/87 
4,654,048 06/758,675 3/31/87 4,654,674 06/856,759 3/31/87 
4,654,051 06/782,695 3/31/87 4,654,687 06/717,118 3/31/87 
4,654,053 06/874,822 3/31/87 4,654,703 06/801,145 3/31/87 
4,654,057 06/846,805 3/31/87 4,654,715 06/550,721 3/31/87 
4,654,059 06/791,080 3/31/87 4,654,725 06/708,337 3/31/87 
4,654,071 06/549,887 3/31/87 4,654,732 06/609,142 3/31/87 
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4,655,119 06/286,101 4/07/87 
4,654,737 06/593,140 3/31/87 4,655,120 06/8 12,848 4/07/87 
4,654,738 06/824,315 3/31/87 4,655,123 06/792,052 4/07/87 
4,654,745 06/685,294 3/31/87 4,655,124 06/752,959 4/07/87 
4,654,754 06/438,560 3/31/87 4,655,126 06/730,673 4/07/87 
4,654,757 06/792,337 3/31/87 4,655,146 06/636,680 4/07/87 
4,654,759 06/842,621 3/31/87 4,655,147 06/826,045 4/07/87 
4,654,761 06/834,782 3/31/87 4,655,149 06/858,415 4/07/87 
4,654,763 06/805,782 3/31/87 4,655,158 06/703,035 4/07/87 
4,654,764 06/787,176 3/31/87 4,655,162 06/707,449 4/07/87 
4,654,767 06/838,808 3/31/87 4,655,170 06/803,241 4/07/87 
4,654,774 06/799, 193 3/31/87 4,655,171 06/800,804 4/07/87 
4,654,776 06/731,835 3/31/87 4,655,185 06/762,508 4/07/87 
4,654,792 06/605,298 3/31/87 4,655,198 06/733,763 4/07/87 
4,654,801 06/676,758 3/31/87 4,655,204 06/612,900 4/07/87 
4,654,805 06/730,966 3/31/87 4,655,205 06/732,359 4/07/87 
4,654,816 06/621 ,035 3/31/87 4,655,206 06/585,848 4/07/87 
4,654,850 06/688,206 3/31/87 4,655,212 06/720,454 4/07/87 
4,654,855 06/720,465 3/31/87 4,655,215 06/712,271 4/07/87 
4,654,866 06/620,417 3/31/87 4,655,236 06/751,059 4/07/87 
4,379,345 06/281,424 4/07/87 4,655,240 06/7 16,846 4/07/87 
4,654,897 06/803,071 4/07/87 4,655,243 06/801 ,302 4/07/87 
4,654,898 06/786,507 4/07/87 4,655,252 06/229,637 4/07/87 
4,654,900 06/800,397 4/07/87 4,655,260 06/849,686 4/07/87 
4,654,902 06/847 ,756 4/07/87 4,655,262 06/806,262 4/07/87 
4,654,903 06/797,701 4/07/87 4,655,270 06/709,526 4/07/87 
4,654,904 06/783,046 4/07/87 4,655,272 06/634,698 4/07/87 
4,654,907 06/822,251 4/07/87 4,655,273 06/762,554 4/07/87 
4,654,909 06/8 11,764 4/07/87 4,655,277 06/605,024 4/07/87 
4,654,915 06/753,683 4/07/87 4,655,282 06/645,807 4/07/87 
4,654,922 06/738,275 4/07/87 4,655,296 06/765,946 4/07/87 
4,654,923 06/804,925 4/07/87 4,655,297 06/691 ,629 4/07/87 
4,654,926 06/721,061 4/07/87 4,655,308 06/777 ,944 4/07/87 
4,654,927 06/678,346 4/07/87 4,655,313 06/769,486 4/07/87 
4,654,929 06/898,975 4/07/87 4,655,322 06/860,420 4/07/87 
4,654,931 06/758,218 4/07/87 4,655,333 06/733,388 4/07/87 
4,654,936 06/867,077 4/07/87 4,655,339 06/685,925 4/07/87 
4,654,945 06/791,925 4/07/87 4,655,346 06/766,484 4/07/87 
4,654,946 06/865,104 4/07/87 4,655,351 06/848,777 4/07/87 
4,654,957 06/623,678 4/07/87 4,655,369 06/586,210 4/07/87 
4,654,968 06/807 ,398 4/07/87 4,655,371 06/822,262 4/07/87 
4,654,972 06/762,730 4/07/87 4,655,377 06/761 ,034 4/07/87 
4,654,973 06/789,517 4/07/87 4,655,379 06/729,600 4/07/87 
4,654,974 06/81 1,007 4/07/87 4,655,389 06/635,443 4/07/87 
4,654,975 06/869,280 4/07/87 4,655,399 06/713,791 4/07/87 
4,654,977 06/799,406 4/07/87 4,655,402 06/334,305 4/07/87 
4,654,979 06/826,556 4/07/87 4,655,409 06/719,222 4/07/87 
4,654,981 06/702,554 4/07/87 4,655,410 06/812,591 4/07/87 
4,654,985 06/686, 148 4/07/87 4,655,423 06/740, 154 4/07/87 
4,654,991 06/734,111 4/07/87 4,655,426 06/755,323 4/07/87 
4,654,992 06/779,098 4/07/87 4,655,428 06/817,042 4/07/87 
4,654,994 06/827 ,646 4/07/87 4,655,442 06/7 13,436 4/07/87 
4,655,000 06/727,051 4/07/87 4,655,444 06/848,966 4/07/87 
4,655,002 06/887 ,744 4/07/87 4,655,448 06/740,729 4/07/78 
4,655,003 06/852,839 4/07/87 4,655,451 06/579,579 4/07/87 
4,655,004 06/769,643 4/07/87 4,655,452 06/695 ,296 4/07/87 
4,655,006 06/692,235 4/07/87 4,655,455 06/741,212 4/07/87 
4,655,008 06/811,071 4/07/87 4,655,456 06/457,679 4/07/87 
4,655,011 06/649,624 4/07/87 4,655,458 06/811,832 4/07/87 
4,655,016 06/776,657 4/07/87 4,655,469 06/8 12,806 4/07/87 
4,655,024 06/553,014 4/07/87 4,655,479 06/787,580 4/07/87 
4,655,030 06/830,634 4/07/87 4,655,480 06/762,953 4/07/87 
4,655,032 06/714,522 4/07/87 4,655,483 06/609,919 4/07/87 
4,655,040 06/712,960 4/07/87 4,655,488 06/782,946 4/07/87 
4,655,042 06/916,961 4/07/87 4,655,497 06/676,865 4/07/87 
4,655,052 06/832,339 4/07/87 4,655,506 06/698,010 4/07/87 
4,655,058 06/477 ,632 4/07/87 4,655,510 06/838,646 4/07/87 
4,655,080 06/782,992 4/07/87 4,655,511 06/695,141 4/07/87 
4,655,086 06/728,890 4/07/87 4,655,512 06/788,320 4/07/87 
4,655,087 06/767,099 4/07/87 4,655,514 06/841 ,085 4/07/87 
4,655,090 06/859,482 4/07/87 4,655,530 06/8 19,367 4/07/87 
4,655,094 06/647,750 4/07/87 4,655,533 06/343,973 4/07/87 
4,655,097 06/790,063 4/07/87 4,655,539 06/664,392 4/07/87 
4,655,099 06/705,748 4/07/87 4,655,549 06/704,401 4/07/87 
4,655,106 06/784,788 4/07/87 4,655,555 06/675,735 4/07/87 
4,655,108 06/776,353 4/07/87 4,655,559 06/792,111 4/07/87 
4,655,109 06/363,024 4/07/87 4,655,563 06/801 ,440 4/07/87 
4,655,110 06/824,966 4/07/87 4,655,567 06/837,188 4/07/87 
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4,656,148 06/769,417 4/07/87 
4,655,569 06/804,504 4/07/87 4,656,160 06/799,110 4/07/87 
4,655,587 06/781,185 4/07/87 4,656,166 06/612,896 4/07/87 
4,655,592 06/567 ,407 4/07/87 4,656,171 06/675,299 ‘4 4/07/87 
4,655,605 06/708,244 4/07/87 4,656,175 06/754,343 4/07/87 
4,655,619 06/277 ,477 4/07/87 4,656,178 06/726,283 4/07/87 
4,655,632 06/838,259 4/07/87 4,656,180 06/708,239 4/07/87 
4,655,636 06/733,777 4/07/87 4,656,210 06/732,102 4/07/87 
4,655,641 06/789,237 4/07/87 4,656,235 06/772,785 4/07/87 
4,655,644 06/617,884 4/07/87 4,656,236 06/823,371 4/07/87 
4,655,654 06/809,772 4/07/87 4,656,243 06/737,603 4/07/87 
4,655,663 06/672,354 4/07/87 4,656,248 06/726,433 4/07/87 
4,655,669 06/747,274 4/07/87 4,656,251 06/695,576 4/07/87 
4,655,688 06/739,553 4/07/87 4,656,259 06/769,760 4/07/87 
4,655,704 06/840,014 4/07/87 4,656,271 06/831,753 4/07/87 
4,655,705 06/834,803 4/07/87 4,656,278 06/733,928 4/07/87 
4,655,714 06/720,149 4/07/87 4,656,289 06/664,505 4/07/87 
4,655,720 06/752,285 4/07/87 4,656,295 06/742,033 4/07/87 
4,655,726 06/782,808 4/07/87 4,656,316 06/790,554 4/07/87 
4,655,727 06/787,546 4/07/87 4,656,323 06/733,709 4/07/87 
4,655,747 06/824,125 4/07/87 4,656,324 06/839,491 4/07/87 
4,655,749 06/781,746 4/07/87 4,656,337 06/791,411 4/07/87 
4,655,765 06/616,338 4/07/87 4,656,343 06/761,150 4/07/87 
4,655,772 06/738,222 4/07/87 4,656,352 06/771,738 4/07/87 
4,655,776 06/570,089 4/07/87 4,656,358 06/711,122 4/07/87 
4,655,784 06/738,168 4/07/87 4,656,371 06/793,606 4/07/87 
4,655,793 06/735,552 4/07/87 4,656,398 06/803,302 4/07/87 
4,655,812 06/776,630 4/07/87 4,656,405 06/795,937 4/07/87 
4,655,851 06/743,449 4/07/87 4,656,406 06/778,523 4/07/87 
4,655,860 06/484,105 4/07/87 4,656,408 06/673,957 4/07/87 
4,655,883 06/614,874 4/07/87 4,656,410 06/764,725 4/07/87 
4,655,884 06/767 ,384 4/07/87 4,656,421 06/777,175 4/07/87 
4,655,885 06/817,570 4/07/87 4,656,425 06/598,237 4/07/87 
4,655,891 06/643,151 4/07/87 4,656,439 06/531,319 4/07/87 
4,655,893 06/531,119 4/07/87 4,656,448 06/677,980 4/07/87 
4,655,895 06/719,288 4/07/87 4,656,463 06/487,284 4/07/87 
4,655,908 06/774,739 4/07/87 4,656,481 06/637,141 4/07/87 
4,655,914 06/674,768 4/07/87 4,656,514 06/767 ,646 4/07/87 
4,655,928 06/543,191 4/07/87 4,656,538 06/797,932 4/07/87 
4,655,938 06/705,994 4/07/87 4,656,543 06/757,167 4/07/87 
4,655,942 06/697,550 4/07/87 4,656,549 06/681 ,242 4/07/87 
4,655,945 06/823,254 4/07/87 4,656,554 06/713,495 4/07/87 
4,655,961 06/688,227 4/07/87 4,656,559 06/608,952 4/07/87 
4,655,968 06/670,373 4/07/87 4,656,564 06/841,569 4/07/87 
4,655,976 06/258,172 4/07/87 4,656,569 06/790,129 4/07/87 
4,655,978 06/592,869 4/07/87 4,656,577 06/717,337 4/07/87 
4,655,983 06/764,574 4/07/87 4,656,626 06/682,033 4/07/87 
4,655,985 06/644,461 4/07/87 4,656,651 06/774,113 4/07/87 
4,655,996 06/539,393 4/07/87 4,656,657 06/787,690 4/07/87 
4,655,997 06/555,012 4/07/87 4,656,671 06/695,525 4/14/87 
4,655,998 06/555,011 4/07/87 4,656,677 06/791,107 4/14/87 
4,656,001 06/719,645 4/07/87 4,656,678 06/784,805 4/14/87 
4,656,006 06/809,835 4/07/87 4,656,681 06/853,443 4/14/87 
4,656,007 06/779,578 4/07/87 4,656,682 06/770,612 4/14/87 
4,656,008 06/658,118 4/07/87 4,656,691 06/783,874 4/14/87 
4,656,012 06/741,214 4/07/87 4,656,695 06/733,555 4/14/87 
4,656,023 06/744,681 4/07/87 4,656,696 06/810,922 4/14/87 
4,656,025 06/725,246 4/07/87 4,656,700 06/803,821 4/14/87 
4,656,033 06/741 ,600 4/07/87 4,656,704 06/811,746 4/14/87 
4,656,038 06/700,406 4/07/87 4,656,710 06/766,515 4/14/87 
4,656,039 06/754,363 4/07/87 4,656,714 06/822,764 4/14/87 
4,656,041 06/769,738 4/07/87 4,656,716 06/776,207 4/14/87 
4,656,046 06/769,781 4/07/87 4,656,719 06/622,138 4/14/87 
4,656,055 06/854,692 4/07/87 4,656,725 06/753,724 4/14/87 
4,656,060 06/744,900 4/07/87 4,656,727 06/647 ,647 4/14/87 
4,656,061 06/716,276 4/07/87 4,656,746 06/851,541 4/14/87 
4,656,063 06/874,449 4/07/87 4,656,749 06/820,974 4/14/87 
4,656,065 06/820,412 4/07/87 4,656,753 06/790, 189 4/14/87 
4,656,088 05/768,608 4/07/87 4,656,755 06/850, 127 4/14/87 
4,656,100 00/723,759 4/07/87 4,656,764 06/765 ,608 4/14/87 
4,656,102 06/805,281 4/07/87 4,656,766 06/762,622 4/14/87 
4,656,104 06/814,163 4/07/87 4,656,768 06/347,020 4/14/87 
4,656,106 06/787 ,353 4/07/87 4,656,770 06/791,989 4/14/87 
4,656,115 06/800, 108 4/07/87 4,656,775 06/775,410 4/14/87 
4,656,118 06/771,192 4/07/87 4,656,776 06/836,322 4/14/87 
4,656,119 06/802,450 4/07/87 4,656,777 06/828,853 4/14/87 
4,656,127 06/602,720 4/07/87 4,656,778 06/914,918 4/14/87 
4,656,136 06/591,532 4/07/87 4,656,782 06/795,893 4/14/87 
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4,657,209 06/7 13,240 4/14/87 
4,656,783 06/589,530 4/14/87 4,657,212 06/744,846 4/14/87 
4,656,786 06/718,961 4/14/87 4,657,216 06/768, 131 4/14/87 
4,656,789 06/768,027 4/14/87 4,657,218 06/819,940 4/14/87 
4,656,792 06/587,304 4/14/87 4,657,223 06/883,843 4/14/87 
4,656,802 06/831,800 4/14/87 4,657,224 06/687,589 4/14/87 
4,656,803 06/872, 134 4/14/87 4,657,228 06/705,100 4/14/87 
4,656,814 06/680,656 4/14/87 4,657,233 06/725,260 4/14/87 
4,656,816 06/269,956 4/14/87 4,657,242 06/672,479 4/14/87 
4,656,817 06/817,586 4/14/87 4,657,244 06/892,788 4/14/87 
4,656,821 06/839,149 4/14/87 4,657,245 06/483,143 4/14/87 
4,656,841 06/817,157 4/14/87 4,657,246 06/727,745 4/14/87 
4,656,848 06/644,241 4/14/87 4,657,248 06/763,291 4/14/87 
4,656,864 06/788,634 4/14/87 4,657,249 06/761,050 4/14/87 
4,656,870 06/759,125 4/14/87 4,657,253 06/780,952 4/14/87 
4,656,874 06/807 ,367 4/14/87 4,657,255 06/808,359 4/14/87 
4,656,888 06/841,581 4/14/87 4,657,259 06/780,188 4/14/87 
4,656,893 06/859,450 4/14/87 4,657,261 06/816,341 4/14/87 
4,656,894 06/848,798 4/14/87 4,657,266 06/749,455 4/14/87 
4,656,899 06/856, 173 4/14/87 4,657,269 06/8 11,232 4/14/87 
4,656,906 06/825,811 4/14/87 4,657,271 06/749,001 4/14/87 
4,656,915 06/711,966 4/14/87 4,657,283 06/853,429 4/14/87 
4,656,936 06/830,819 4/14/87 4,657,293 06/718,119 4/14/87 
4,656,948 06/8 16,837 4/14/87 4,657,298 06/835,740 4/14/87 
4,656,949 06/778,150 4/14/87 4,657,299 06/833,973 4/14/87 
4,656,952 06/794,469 4/14/87 4,657,300 06/790,047 4/14/87 
4,656,956 06/846,052 4/14/87 4,657,302 06/710,589 4/14/87 
4,656,959 06/7 15,726 4/14/87 4,657,318 06/877,703 4/14/87 
4,656,961 06/866,652 4/14/87 4,657,322 06/782,244 4/14/87 
4,656,968 06/805,711 4/14/87 4,657,338 06/731,613 4/14/87 
4,656,973 06/641,923 4/14/87 4,657,339 06/728, 153 4/14/87 
4,656,975 06/725,972 4/14/87 4,657,342 06/65 1,293 4/14/87 
4,656,976 06/858,261 4/14/87 4,657,344 06/871,142 4/14/87 
4,656,983 06/802,524 4/14/87 4,657,353 06/755,881 4/14/87 
4,656,987 06/637 ,964 4/14/87 4,657,365 06/806,024 4/14/87 
4,656,994 06/687 ,944 4/14/87 4,657,371 06/876,112 4/14/87 
4,656,997 06/620,312 4/14/87 4,657,387 06/742,281 4/14/87 
4,657,004 06/901 ,812 4/14/87 4,657,391 06/717,395 4/14/87 
4,657,009 06/609,852 4/14/87 4,657,403 06/755,431 4/14/87 
4,657,010 06/772,031 4/14/87 4,657,404 06/652,823 4/14/87 
4,657,029 06/824,494 4/14/87 4,657,408 06/457,820 4/14/87 
4,657,030 06/678,342 4/14/87 4,657,417 06/716,179 4/14/87 
4,657,031 06/756,699 4/14/87 4,657,418 06/797,748 4/14/87 
4,657,037 06/721,178 4/14/87 4,657,432 06/786,954 4/14/87 
4,657,046 06/818,445 4/14/87 4,657,455 06/882,527 4/14/87 
4,657,048 06/724,867 4/14/87 4,657,457 06/625,001 4/14/87 
4,657,057 06/838,833 4/14/87 4,657,459 06/680,212 4/14/87 
4,657,068 06/872,120 4/14/87 4,657,467 06/840,479 4/14/87 
4,657,071 06/625,122 4/14/87 4,657,473 06/757,284 4/14/87 
4,657,077 06/809,615 4/14/87 4,657,476 06/599,006 4/14/87 
4,657,078 06/814,710 4/14/87 4,657,479 06/783,159 4/14/87 
4,657,087 06/496,967 4/14/87 4,657,481 06/858,548 4/14/87 
4,657,091 06/730,550 4/14/87 4,657,485 06/602,002 4/14/87 
4,657,092 06/755,909 4/14/87 4,657,487 06/798,565 4/14/87 
4,657,096 06/678,642 4/14/87 4,657,489 06/796,653 4/14/87 
4,657,098 06/78 1,676 4/14/87 4,657,508 06/728,856 4/14/87 
4,657,100 06/806,036 4/14/87 4,657,510 06/708,875 4/14/87 
4,657,105 06/820,560 4/14/87 4,657,514 06/758,266 4/14/87 
4,657,106 06/795,203 4/14/87 4,657,515 06/798,676 4/14/87 
4,657,107 06/830,625 4/14/87 4,657,516 06/806,434 4/14/87 
4,657,111 06/821 ,685 4/14/87 4,657,517 06/864,253 4/14/87 
4,657,116 06/756,558 4/14/87 4,657,518 06/797,589 4/14/87 
4,657,117 06/626,893 4/14/87 4,657,520 06/836,295 4/14/87 
4,657,120 06/712,859 4/14/87 4,657,521 06/588,313 4/14/87 
4,657,127 06/744,121 4/14/87 4,657,523 066/881,411 4/14/87 
4,657,134 06/813,415 4/14/87 4,657,533 06/857 ,997 4/14/87 
4,657,136 06/716,052 4/14/87 4,657,562 06/789,815 4/14/87 
4,657,149 06/783,844 4/14/87 4,657,565 06/761,192 4/14/87 
4,657,151 06/599,302 4/14/87 4,657,569 06/761 ,186 4/14/87 
4,657,152 06/802,640 4/14/87 4,657,571 06/746,331 4/14/87 
4,657,155 06/853,933 4/14/87 4,657,575 06/779,081 4/14/87 
4,657,162 06/894,477 4/14/87 4,657,577 06/7 16,875 4/14/87 
4,657,181 06/893,642 4/14/87 4,657,579 06/708 ,694 4/14/87 
4,657,186 06/784,372 4/14/87 4,657,581 06/733,244 4/14/87 
4,657,191 06/350,636 4/14/87 4,657,597 06/783,267 4/14/87 
4,657,196 06/700,652 4/14/87 4,657,598 06/757 ,066 4/14/87 
4,657,199 06/769,676 4/14/87 4,657,599 06/789,694 4/14/87 
4,657,207 06/644,382 4/14/87 4,657,603 06/778,487 4/14/87 
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4,658,419 06/285,628 4/14/87 
4,657,632 06/808,879 4/14/87 4,658,427 06/641 ,960 4/14/87 
4,657,658 06/795,835 4/14/87 4,658,432 06/833,648 4/14/87 
4,657,670 06/754,021 4/14/87 4,658,438 06/775,599 4/14/87 
4,657,673 06/799,636 4/14/87 4,658,439 06/734,612 4/14/87 
4,657,684 06/746,484 4/14/87 4,380,830 06/283,724 4/21/87 
4,657,716 06/676,732 4/14/87 4,658,442 06/794,478 4/21/87 
4,657,728 06/599,070 4/14/87 4,658,443 06/847 ,477 4/21/87 
4,657,737 06/716,953 4/14/87 4,658,444 06/900,001 4/21/87 
4,657,759 06/630,728 4/14/87 4,658,448 06/798,880 4/21/87 
4,657,764 06/608,122 4/14/87 4,658,454 06/649,930 4/21/87 
4,657,776 06/677,176 4/14/87 4,658,463 06/786,866 4/21/87 
4,657,778 06/756,818 4/14/87 4,658,464 06/844,302 4/21/87 
4,657,786 06/722,929 4/14/87 4,658,469 06/866,756 4/21/87 
4,657,801 06/780,556 4/14/87 4,658,481 06/819,719 4/21/87 
4,657,803 06/492,948 4/14/87 4,658,490 06/767,787 4/21/87 
4,657,823 06/653,107 4/14/87 4,658,495 06/856,278 4/21/87 
4,657,827 06/834,390 4/14/87 4,658,496 06/783,161 4/21/87 
4,657,850 06/335,179 4/14/87 4,658,500 06/728,076 4/21/87 
4,657,851 06/567,671 4/14/87 4,658,507 06/690,202 4/21/87 
4,657,852 06/616,574 4/14/87 4,658,515 06/698 ,452 4/21/87 
4,657,868 06/428,172 4/14/87 4,658,523 06/378,310 4/21/87 
4,657,878 06/699,911 4/14/87 4,658,527 06/792,287 4/21/87 
4,657,879 06/653,889 4/14/87 4,658,529 06/641 ,123 4/21/87 
4,657,887 06/754,879 4/14/87 4,658,532 06/710,464 4/21/87 
4,657,888 06/684,621 4/14/87 4,658,533 06/864,522 4/21/87 
4,657,904 06/864,274 4/14/87 4,658,535 06/877,155 4/21/87 
4,657,905 06/789,689 4/14/87 4,658,548 06/630,087 4/21/87 
4,657,916 06/772,693 4/14/87 4,658,563 06/783,445 4/21/87 
4,657,924 06/715,438 4/14/87 4,658,564 06/8 15,560 4/21/87 
4,657,952 06/833,062 4/14/87 4,658,567 06/350,208 4/21/87 
4,657,962 06/741 ,864 4/14/87 4,658,570 06/588,091 4/21/87 
4,658,010 06/727,127 4/14/87 4,658,589 06/842,163 4/21/87 
4,658,012 06/849,687 4/14/87 4,658,594 06/702,358 4/21/87 
4,658,013 06/468,678 4/14/87 4,658,601 06/706, 113 4/21/87 
4,658,014 06/811,179 4/14/87 4,658,606 06/523,570 4/21/87 
4,658,015 06/852,869 4/14/87 4,658,609 06/404,275 4/21/87 
4,658,016 06/742,441 4/14/87 4,658,611 06/753,331 4/21/87 
4,658,027 06/769,184 4/14/87 4,658,612 06/743,181 4/21/87 
4,658,033 06/778 ,803 4/14/87 4,658,615 06/68 1,872 4/21/87 
4,658,039 06/800,493 4/14/87 4,658,627 06/769,400 4/21/87 
4,658,045 06/801,180 4/14/87 4,658,628 06/718,043 4/21/87 
4,658,047 06/780,932 4/14/87 4,658,666 06/556,697 4/21/87 
4,658,053 06/704,667 4/14/87 4,658,672 06/853,787 4/21/87 
4,658,062 06/748,068 4/14/87 4,658,678 06/785,121 4/21/87 
4,658,067 06/800,430 4/14/87 4,658,679 06/795,929 4/21/87 
4,658,075 06/796,678 4/14/87 4,658,680 06/420,201 4/21/87 
4,658,087 06/831,271 4/14/87 4,658,683 06/758,363 4/21/87 
4,658,091 06/720,122 4/14/87 4,658,690 06/69 1,486 4/21/87 
4,658,105 06/753,776 4/14/87 4,658,692 06/715,532 4/21/87 
4,658,109 06/864,638 4/14/87 4,658,695 06/776,888 4/21/87 
4,658,116 06/594,249 4/14/87 4,658,699 06/775 ,697 4/21/87 
4,658,127 06/687,015 4/14/87 4,658,706 06/833,649 4/21/87 
4,658,130 06/714,964 4/14/87 4,658,712 06/228,998 4/21/87 
4,658,144 06/756,392 4/14/87 4,658,725 06/797,702 4/21/87 
4,658,181 06/658,790 4/14/87 4,658,726 06/706,017 4/21/87 
4,658,183 06/592,921 4/14/87 4,658,737 06/761 ,523 4/21/87 
4,658,203 06/838,425 4/14/87 4,658,739 06/825,564 4/21/87 
4,658,222 06/721,352 4/14/87 4,658,740 06/738,047 4/21/87 
4,658,235 06/777,165 4/14/87 4,658,749 06/863 ,826 4/21/87 
4,658,237 06/373,636 4/14/87 4,658,753 06/749,099 4/21/87 
4,658,239 06/766,503 4/14/87 4,658,755 06/687,827 4/21/87 
4,658,247 06/635,806 4/14/87 4,658,757 06/797 ,872 4/21/87 
4,658,251 06/756,773 4/14/87 4,658,773 06/751,195 4/21/87 
4,658,266 06/541,587 4/14/87 4,658,777 06/795,708 4/21/87 
4,658,279 06/530,401 4/14/87 4,658,779 06/779,473 4/21/87 
4,658,298 06/739,017 4/14/87 4,658,791 06/721,528 4/21/87 
4,658,316 06/595,672 4/14/87 4,658,804 06/648,183 4/21/87 
4,658,321 06/764,853 4/14/87 4,658,806 06/334,990 4/21/87 
4,658,334 06/841,453 4/14/87 4,658,811 06/694,702 4/21/87 
4,658,335 06/482,841 4/14/87 4,658,812 06/849,159 4/21/87 
4,658,337 06/803,014 4/14/87 4,658,813 06/842,910 4/21/87 
4,658,371 06/631,475 4/14/87 4,658,814 06/729,262 4/21/87 
4,658,399 06/684,007 4/14/87 4,658,817 06/718,069 4/21/87 
4,658,408 06/707 ,732 4/14/87 4,658,823 06/852,433 4/21/87 
4,658,409 06/666,246 4/14/87 4,658,831 06/621,722 4/21/87 
4,658,411 06/746,548 4/14/87 4,658,833 06/585 ,972 4/21/87 
4,658,412 06/720,320 4/14/87 4,658,837 06/608,543 4/21/87 
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4,659,269 06/775,253 4/21/87 
4,658,842 06/731 ,494 4/21/87 4,659,275 06/733,373 4/21/87 
4,658,844 06/768,350 4/21/87 4,659,280 06/692,995 4/21/87 
4,658,856 06/741,228 4/21/87 4,659,284 06/596,393 4/21/87 
4,658,864 06/726,499 4/21/87 4,659,291 06/638,367 4/21/87 
4,658,867 06/718,138 4/21/87 4,659,293 06/784,545 4/21/87 
4,658,870 06/805,414 4/21/87 4,659,294 06/817,360 4/21/87 
4,658,871 06/723,956 4/21/87 4,659,297 06/805,345 4/21/87 
4,658,875 06/842,903 4/21/87 4,659,303 06/594,159 4/21/87 
4,658,880 06/872,010 4/21/87 4,659,310 06/797 ,443 4/21/87 
4,658,893 06/863,880 4/21/87 4,659,313 06/794, 131 4/21/87 
4,658,894 06/746,649 4/21/87 4,659,316 06/8 13,936 4/21/87 
4,658,901 06/771,737 4/21/87 4,659,322 06/768,624 4/21/87 
4,658,905 06/747,296 4/21/87 4,659,332 06/419,664 4/21/87 
4,658,907 06/8 15,065 4/21/87 4,659,335 06/715,566 4/21/87 
4,658,910 06/818,889 4/21/87 4,659,340 06/748,325 4/21/87 
4,658,913 06/683,799 4/21/87 4,659,353 06/817,024 4/21/87 
4,658,917 06/775,106 4/21/87 4,659,364 06/769,192 4/21/87 
4,658,921 06/797,403 4/21/87 4,659,365 06/769, 123 4/21/87 
4,658,922 06/827 ,350 4/21/87 4,659,366 06/716,869 4/21/87 
4,658,928 06/768 ,361 4/21/87 4,659,367 06/679,243 4/21/87 
4,658,930 06/425,436 4/21/87 4,659,370 06/612,933 4/21/87 
4,658,931 06/743,345 4/21/87 4,659,371 06/871,870 4/21/87 
4,658,933 06/680,019 4/21/87 4,659,372 06/555,538 4/21/87 
4,658,945 06/730,749 4/21/87 4,659,375 06/815,223 4/21/87 
4,658,954 06/771 ,006 4/21/87 4,659,378 06/623,757 4/21/87 
4,658,956 06/739,018 4/21/87 4,659,385 06/410,389 4/21/87 
4,658,960 06/785,428 4/21/87 4,659,396 06/636, 134 4/21/87 
4,658,967 06/793 ,338 4/21/87 4,659,398 06/818,837 4/21/87 
4,658,973 06/738,947 4/21/87 4,659,401 06/742,930 4/21/87 
4,658,980 06/792,627 4/21/87 4,659,416 06/652,993 4/21/87 
4,658,984 06/629,053 4/21/87 4,659,420 06/851,200 4/21/87 
4,658,990 06/668,578 4/21/87 4,659,421 06/723,942 4/21/87 
4,658,994 06/743,971 4/21/87 4,659,438 06/263,705 4/21/87 
4,659,003 06/798,171 4/21/87 4,659,439 06/714,491 4/21/87 
4,659,011 06/250,654 4/21/87 4,659,443 06/643,148 4/21/87 
4,659,019 06/738,778 4/21/87 4,659,447 06/836,478 4/21/87 
4,659,025 06/769,985 4/21/87 4,659,455 06/699,376 4/21/87 
4,659,028 06/734,495 4/21/87 4,659,473 06/708 ,398 4/21/87 
4,659,034 06/669,262 4/21/87 4,659,487 06/804,311 4/21/87 
4,659,039 06/759,696 4/21/87 4,659,499 06/688,008 4/21/87 
4,659,045 06/852,524 4/21/87 4,659,510 06/671,194 4/21/87 
4,659,048 06/729,941 4/21/87 4,659,520 06/831,176 4/21/87 
4,659,058 06/656,531 4/21/87 4,659,527 06/827,679 4/21/87 
4,659,061 06/787,689 4/21/87 4,659,530 06/874,778 4/21/87 
4,659,063 06/854,935 4/21/87 4,659,532 06/760,375 4/21/87 
4,659,070 06/677 ,027 4/21/87 4,659,534 06/664,071 4/21/87 
4,659,072 06/598,068 4/21/87 4,659,546 06/813,467 4/21/87 
4,659,074 06/711,844 4/21/87 4,659,553 06/685,082 4/21/87 
4,659,076 06/609,648 4/21/87 4,659,557 06/472,693 4/21/87 
4,659,079 06/759,158 4/21/87 4,659,561 06/714,948 4/21/87 
4,659,081 06/668,726 4/21/87 4,659,566 06/642,921 4/21/87 
4,659,085 06/781 ,033 4/21/87 4,659,569 06/336,943 4/21/87 
4,659,086 06/723,958 4/21/87 4,659,575 06/778,874 4/21/87 
4,659,089 06/782,245 4/21/87 4,659,610 06/851,284 4/21/87 
4,659,095 06/777,782 4/21/87 4,659,628 06/753,812 4/21/87 
4,659,099 06/842,906 4/21/87 4,659,629 06/801 ,352 4/21/87 
4,659,103 06/719,394 4/21/87 4,659,630 06/736,096 4/21/87 
4,659,110 06/739,895 4/21/87 4,659,649 06/605,252 4/21/87 
4,659,118 06/847,780 4/21/87 4,659,666 06/665,156 4/21/87 
4,659,122 06/855,952 4/21/87 4,659,671 06/510,335 4/21/87 
4,659,128 06/851,542 4/21/87 4,659,693 06/707,007 4/21/87 
4,659,129 06/833,907 4/21/87 4,659,694 06/639,757 4/21/87 
4,659,131 06/804, 106 4/21/87 4,659,702 06/700,730 4/21/87 
4,659,135 06/572,660 4/21/87 4,659,703 06/809,464 4/21/87 
4,659,164 06/728,186 4/21/87 4,659,708 06/294,661 4/21/87 
4,659,173 06/561 ,524 4/21/87 4,659,711 06/785,086 4/21/87 
4,659,176 06/566,073 4/21/87 4,659,714 06/593,724 4/21/87 
4,659,179 06/788,220 4/21/87 4,659,721 06/693,204 4/21/87 
4,659,188 06/682,559 4/21/87 4,659,722 06/761,169 4/21/87 
4,659,191 06/751,105 4/21/87 4,659,724 06/727,678 4/21/87 
4,659,192 06/773,687 4/21/87 4,659,725 06/876,049 4/21/87 
4,659,194 06/661 ,060 4/21/87 4,659,727 06/774,467 4/21/87 
4,659,200 06/748,533 4/21/87 4,659,731 06/826,500 4/21/87 
4,659,216 06/770,511 4/21/87 4,659,732 06/769,928 4/21/87 
4,659,219 06/664,246 4/21/87 4,659,736 06/691 ,089 4/21/87 
4,659,231 06/580,861 4/21/87 4,659,737 06/715,434 4/21/87 
4,659,251 06/778,699 4/21/87 4,659,748 06/808,250 4/21/87 
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4,660,332 06/699,095 4/28/87 
4,659,749 06/766,499 4/21/87 4,660,333 06/751,801 4/28/87 
4,659,774 06/794,016 4/21/87 4,660,337 06/830,372 4/28/87 
4,659,794 06/698,274 4/21/87 4,660,341 06/829,891 4/28/87 
4,659,797 06/847 ,373 4/21/87 4,660,343 06/772,303 4/28/87 
4,659,800 06/833,014 4/21/87 4,660,348 06/612,748 4/28/87 
4,659,804 06/667,197 4/21/87 4,660,353 06/745,633 4/28/87 
4,659,808 06/654,248 4/21/87 4,660,356 06/782,675 4/28/87 
4,659,809 06/654,249 4/21/87 4,660,362 06/701,013 4/28/87 
4,659,810 06/749,752 4/21/87 4,660,363 06/854,868 4/28/87 
4,659,820 06/829,671 4/21/87 4,660,372 06/684,867 4/28/87 
4,659,821 06/829,669 4/21/87 4,660,389 06/792,774 4/28/87 
4,659,822 06/829,670 4/21/87 4,660,391 06/881 ,743 4/28/87 
4,659,827 06/795,390 4/21/87 4,660,392 06/895 ,737 4/28/87 
4,659,837 06/450,286 4/21/87 4,660,394 06/704,486 4/28/87 
4,659,844 06/759,033 4/21/87 4,660,395 06/884,177 4/28/87 
4,659,848 06/754,292 4/21/87 4,660,399 06/740,883 4/28/87 
4,659,849 06/796,288 4/21/87 4,660,418 06/651,553 4/28/87 
4,659,876 06/527,797 4/21/87 4,660,419 06/538,393 4/28/87 
4,659,882 06/799,818 4/21/87 4,660,422 06/825,109 4/28/87 
4,659,905 06/780,189 4/21/87 4,660,424 06/793,766 4/28/87 
4,659,909 06/821 ,626 4/21/87 4,660,437 06/763,281 4/28/87 
4,659,921 06/585,242 4/21/87 4,660,443 06/824,636 4/28/87 
4,659,924 06/708,717 4/21/87 4,660,449 06/885,157 4/28/87 
4,659,925 06/658,781 4/21/87 4,660,451 06/777,949 4/28/87 
4,659,937 06/797 ,048 4/21/87 4,660,454 06/596,581 4/28/87 
4,659,952 06/882,285 4/21/87 4,660,458 06/742,738 4/28/87 
4,659,955 06/737,625 4/21/87 4,660,460 06/759,986 4/28/87 
4,659,963 06/636,915 4/21/87 4,660,463 06/735,394 4/28/87 
4,659,970 06/896,378 4/21/87 4,660,466 06/725,320 4/28/87 
4,659,982 06/741 ,604 4/21/87 4,660,471 06/558,929 4/28/87 
4,659,986 06/652,745 4/21/87 4,660,475 06/761,130 4/28/87 
4,659,990 06/881 ,491 4/21/87 4,660,477 06/641 ,884 4/28/87 
4,660,013 06/779,366 4/21/87 4,660,479 06/823,238 4/28/87 
4,660,019 06/67 1,632 4/21/87 4,660,489 06/838,419 4/28/87 
4,660,022 06/665,772 4/21/87 4,660,493 06/764,119 4/28/87 
4,660,035 06/737,092 4/21/87 4,660,506 06/780,413 4/28/87 
4,660,050 06/482,527 4/21/87 4,660,513 06/801,880 4/28/87 
4,660,055 06/847,069 4/21/87 4,660,515 06/758,152 4/28/87 
4,660,063 06/713,143 4/21/87 4,660,516 06/406,575 4/28/87 
4,660,078 06/652,770 4/21/87 4,660,523 06/783,753 4/28/87 
4,660,111 06/568,796 4/21/87 4,660,533 06/865,481 4/28/87 
4,660,121 06/707,517 4/21/87 4,660,536 06/742,404 4/28/87 
4,660,123 06/654, 154 4/21/87 4,660,537 06/742,421 4/28/87 
4,660,126 06/678,631 4/21/87 4,660,538 06/808,647 4/28/87 
4,660,140 06/672,114 4/21/87 4,660,540 06/778,253 4/28/87 
4,660,192 06/722,044 4/21/87 4,660,542 06/605,239 4/28/87 
4,660,220 06/833,880 4/21/87 4,660,543 06/488,349 4/28/87 
4,660,226 06/850,984 4/28/87 4,660,545 06/766,159 4/28/87 
4,660,227 06/540,829 4/28/87 4,660,550 06/759,566 4/28/87 . 
4,660,232 06/843,259 4/28/87 4,660,551 06/7 16,957 4/28/87 
4,660,235 06/755,937 4/28/87 4,660,561 06/665,113 4/28/87 
4,660,237 06/691 ,295 4/28/87  4.660,571 06/756,756 4/28/87 
4,660,241 06/786,114 4/28/87 4,660,583 06/630, 146 4/28/87 
4,660,243 06/635,798 4/28/87 4,660,585 06/771,817 4/28/87 
4,660,244 06/751,793 4/28/87 4,660,590 06/895,039 4/28/87 
4,660,245 06/730,809 4/28/87 4,660,591 06/876,513 4/28/87 
4,660,249 06/590,586 4/28/87 4,660,596 06/898,039 4/28/87 
4,660,253 06/590,710 4/28/87 4,660,597 06/748,914 4/28/87 
4,660,259 06/891 ,945 4/28/87 4,660,607 06/872,874 4/28/87 
4,660,274 06/802,893 4/28/87 4,660,610 06/757 ,287 4/28/87 
4,660,275 06/824,459 4/28/87 4,660,619 06/758, 144 4/28/87 
4,660,282 06/809,263 4/28/87 4,660,621 06/684,596 4/28/87 
4,660,285 06/837,638 4/28/87 4,660,622 06/768,450 4/28/87 
4,660,286 06/753,649 4/28/87 4,660,640 06/697 ,098 4/28/87 
4,660,287 06/794,202 4/28/87 4,660,644 06/824,644 4/28/87 
4,660,291 06/868,676 4/28/87 4,660,647 06/768,762 4/28/87 
4,660,292 06/875,288 4/28/87 4,660,649 06/684,843 4/28/87 
4,660,302 06/835 ,056 4/28/87 4,660,650 06/767,748 4/28/87 
4,660,305 06/809,942 4/28/87 4,660,665 06/687,175 4/28/87 
4,660,306 06/801 ,220 4/28/87 4,660,658 06/746,244 4/28/87 
4,660,307 06/870,928 4/28/87 4,660,678 06/871,412 4/28/87 
4,660,313 06/898,628 4/28/87 4,660,683 06/737,032 4/28/87 
4,660,314 06/822,606 4/28/87 4,660,685 06/801 ,585 4/28/87 
4,660,315 06/875,188 4/28/87 4,660,703 06/668,819 4/28/87 
4,660,317 06/838,462 4/28/87 4,660,715 06/796,210 4/28/87 
4,660,318 06/767,530 4/28/87 4,660,716 06/780,424 4/28/87 
4,660,319 06/845,635 4/28/87 4,660,720 06/850,825 4/28/87 
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4,661,175 06/741,744 4/28/87 
4,660,721 06/848,570 4/28/87 4,661,179 06/891 ,802 4/28/87 
4,660,725 06/764,906 4/28/87 4,661,183 06/790,024 4/28/87 
4,660,726 06/618,637 4/28/87 4,661,198 06/841 ,400 4/28/87 
4,660,732 06/866,468 4/28/87 4,661,210 06/864,283 4/28/87 
4,660,736 06/85 1,627 4/28/87 4,661,229 06/738,770 4/28/87 
4,660,744 06/750,031 4/28/87 4,661,243 06/703,812 4/28/87 
4,660,746 06/814,050 4/28/87 4,661,251 06/806,484 4/28/87 
4,660,747 06/873,586 4/28/87 4,661,253 06/763,442 4/28/87 
4,660,756 06/808,446 4/28/87 4,661,262 06/845,998 4/28/87 
4,660,762 06/758,090 4/28/87 4,661,264 06/845,499 4/28/87 
4,660,772 06/654,710 4/28/87 4,661,271 06/639,180 4/28/87 
4,660,782 06/830,273 4/28/87 4,661,281 06/750,807 4/28/87 
4,660,783 06/785,527 4/28/87 4,661,297 06/417,834 4/28/87 
4,660,792 06/799,788 4/28/87 4,661,304 06/569,701 4/28/87 
4,660,794 06/850,968 4/28/87 4,661,312 06/628,140 4/28/87 
4,660,802 06/796,316 4/28/87 4,661,317 06/767 ,660 4/28/87 
4,660,804 06/798,638 4/28/87 4,661,326 06/704,873 4/28/87 
4,660,805 06/756,444 4/28/87 4,661,328 06/905,518 4/28/87 
4,660,811 06/763,357 4/28/87 4,661,335 06/798,720 4/28/87 
4,660,816 06/799,304 4/28/87 4,661,354 06/761 ,676 4/28/87 
4,660,827 06/819,997 4/28/87 4,661,370 06/577 ,943 4/28/87 
4,660,828 06/561,989 4/28/87 4,661,383 06/859,546 4/28/87 
4,660,829 06/753,018 4/28/87 4,661,392 06/779,943 4/28/87 
4,660,846 06/799,344 4/28/87 4,661,428 06/528,665 4/28/87 
4,660,857 06/907,151 4/28/87 4,661,450 06/491,099 4/28/87 
4,660,859 06/745,445 4/28/87 4,661,459 06/816,177 4/28/87 
4,660,861 06/687, 138 4/28/87 4,661,464 06/622,847 4/28/87 
4,660,870 06/768,846 4/28/87 4,661,468 06/776,110 4/28/87 
4,660,876 06/819,596 4/28/87 4,661,476 06/720,779 4/28/87 
4,660,877 06/792,290 4/28/87 4,661,478 06/655,080 4/28/87 
4,660,878 06/801 ,283 4/28/87 4,661,480 06/572,186 4/28/87 
4,660,885 06/890,767 4/28/87 4,661,496 06/766,728 4/28/87 
4,660,890 06/762,928 4/28/87 4,661,497 06/688, 123 4/28/87 
4,660,891 06/751,614 4/28/87 4,661,509 06/582,068 4/28/87 
4,660,892 06/799,862 4/28/87 4,661,515 06/821,201 4/28/87 
4,660,898 06/660,469 4/28/87 4,661,522 06/734,049 4/28/87 
4,660,900 06/736,646 4/28/87 4,661,540 06/805 ,383 4/28/87 
4,660,901 06/684,075 4/28/87 4,661,546 06/732,405 4/28/87 
4,660,907 06/746,744 4/28/87 4,661,576 06/796,737 4/28/87 
4,660,908 06/762,636 4/28/87 4,661,588 06/790,805 4/28/87 
4,660,912 06/830,218 4/28/87 4,661,615 06/749,838 4/28/87 
4,660,913 06/700,270 4/28/87 4,661,617 06/725,453 4/28/87 
4,660,922 06/846,501 4/28/87 4,661,619 06/676,077 4/28/87 
4,660,929 06/676,330 4/28/87 4,661,621 06/686, 188 4/28/87 
4,660,931 06/617,678 4/28/87 4,661,623 06/713,449 4/28/87 
4,660,937 06/623,976 4/28/87 4,661,629 06/803,754 4/28/87 
4,660,943 06/806, 105 4/28/87 4,661,630 06/803,526 4/28/87 
4,660,947 06/639,993 4/28/87 4,661,632 06/793,600 4/28/87 
4,660,948 06/773,512 4/28/87 4,661,636 06/648,139 4/28/87 
4,660,970 06/661 ,297 4/28/87 4,661,640 06/833,316 4/28/87 
4,660,973 06/510,841 4/28/87 4,661,652 06/742,067 4/28/87 
4,660,976 06/605,931 4/28/87 4,661,654 06/854,092 4/28/87 
4,660,988 06/783,074 4/28/87 4,661,665 06/884,326 4/28/87 
4,660,989 06/809,392 4/28/87 4,661,676 06/83 1,863 4/28/87 
4,661,014 06/678,571 4/28/87 4,661,697 06/723,049 4/28/87 
4,661,018 06/862,847 4/28/87 4,661,705 06/612,181 4/28/87 
4,661,019 06/676,049 4/28/87 4,661,713 06/678,271 4/28/87 
4,661,026 06/829,629 4/28/87 4,661,740 06/854,044 4/28/87 
4,661,030 06/842,354 4/28/87 4,661,747 06/791,508 4/28/87 
4,661,035 06/775,006 4/28/87 4,661,757 06/673,749 4/28/87 
4,661,041 06/795,396 4/28/87 4,661,762 06/875,459 4/28/87 
4,661,042 06/433,474 4/28/87 4,661,764 06/916,070 4/28/87 
4,661,045 06/821 ,450 4/28/87 4,661,769 06/693,765 4/28/87 
4,661,056 06/839,668 4/28/87 4,661,806 06/733,224 4/28/87 
4,661,063 06/783,708 4/28/87 4,661,814 06/7 16,904 4/28/87 
4,661,071 06/622,997 4/28/87 4,661,821 06/712,053 4/28/87 
4,661,082 06/832,631 4/28/87 4,661,822 06/838,337 4/28/87 
4,661,086 06/667 ,855 4/28/87 4,661,831 06/633,599 4/28/87 
4,661,100 06/673,339 4/28/87 4,661,836 06/781,194 4/28/87 
4,661,101 06/734,376 4/28/87 4,661,848 06/813,612 4/28/87 
4,661,107 06/887 ,823 4/28/87 4,661,852 06/692,128 4/28/87 
4,661,109 06/766,732 4/28/87 4,661,855 06/820,401 4/28/87 
4,661,113 06/747,945 4/28/87 4,661,869 06/738,097 4/28/87 
4,661,118 06/726,253 4/28/87 4,661,873 06/671 ,232 4/28/87 
4,661,127 06/783,223 4/28/87 4,661,875 06/82 1,704 4/28/87 
4,661,143 06/821,941 4/28/87 4,661,876 06/749,615 4/28/87 
4,661,148 06/766,750 4/28/87 4,661,878 06/764,513 4/28/87 
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4,662,418 06/690,721 5/05/87 
4,661,895 06/249,431 4/28/87 4,662,421 06/804,088 5/05/87 
4,661,896 06/879,963 4/28/87 4,662,422 06/725,456 5/05/87 
4,661,898 06/724,873 4/28/87 4,662,424 06/812,446 5/05/87 
4,661,906 06/624,237 4/28/87 4,662,429 06/896,155 5/05/87 
4,661,943 06/706,414 4/28/87 4,662,433 06/645,239 5/05/87 
4,661,952 06/784,711 4/28/87 4,662,435 06/356,395 5/05/87 
4,661,971 06/805,313 4/28/87 4,662,442 06/696,416 5/05/87 
4,661,976 06/854,436 4/28/87 4,662,460 06/795,002 5/05/87 
4,661,977 06/807,660 4/28/87 4,662,461 06/287,769 5/05/87 
4,661,981 06/778,326 4/28/87 4,662,463 06/771,316 5/05/87 
4,661,991 06/709,015 4/28/87 4,662,465 06/718,990 5/05/87 
4,662,002 06/690,535 4/28/87 4,662,472 06/654,163 5/05/87 
4,662,004 06/682,084 4/28/87 4,662,474 06/840,690 5/05/87 
4,662,006 06/772,381 5/05/87 4,662,476 06/819,872 5/05/87 
4,662,008 06/829,365 5/05/87 4,662,482 06/754,255 5/05/87 
4,662,009 06/784,508 5/05/87 4,662,488 06/795,654 5/05/87 
4,662,101 06/877,210 5/05/87 4,662,490 06/485,580 5/05/87 
4,662,013 06/797,165 5/05/87 4,662,497 06/718,482 5/05/87 
4,662,016 06/735,778 5/05/87 4,662,501 06/668,851 5/05/87 
4,662,017 06/787,989 5/05/87 4,662,506 06/469,245 5/05/87 
4,662,021 06/623,920 5/05/87 4,662,508 06/756,098 5/05/87 
4,662,024 06/771 ,652 5/05/87 4,662,517 06/792,322 5/05/87 
4,662,038 06/731,629 5/05/87 4,662,518 06/804,520 5/05/87 
4,662,041 06/777,691 5/05/87 4,662,519 06/809,262 5/05/87 
4,662,055 06/712,374 5/05/87 4,662,526 06/744,411 5/05/87 
4,662,066 06/792,118 5/05/87 4,662,537 06/621,672 5/05/87 
4,662,077 06/850,060 5/05/87 4,662,538 06/656,176 5/05/87 
4,662,079 06/793,492 5/05/87 4,662,550 06/800,878 5/05/87 
4,662,090 06/840,218 5/05/87 4,662,551 06/796,734 5/05/87 
4,662,091 06/728,496 5/05/87 4,662,559 06/778,035 5/05/87 
4,662,097 06/874,543 5/05/87 4,662,560 06/779,685 5/05/87 
4,662,102 06/906,388 5/05/87 4,662,561 06/749,268 5/05/87 
4,662,108 06/688,346 5/05/87 4,662,562 06/726,926 5/05/87 
4,662,118 06/708,265 5/05/87 4,662,568 06/698,502 5/05/87 
4,662,121 06/348,031 5/05/87 4,662,573 06/719,538 5/05/87 
4,662,127 06/234,200 5/05/87 4,662,575 06/822,406 5/05/87 
4,662,128 06/784,015 5/05/87 4,662,577 06/347,352 5/05/87 
4,662,130 06/884,455 5/05/87 4,662,582 06/681,702 5/05/87 
4,662,132 06/714,891 5/05/87 4,662,584 06/664,262 5/05/87 
4,662,149 06/845,451 5/05/87 4,662,591 06/689,314 5/05/87 
4,662,151 06/909, 184 5/05/87 4,662,608 06/653,142 5/05/87 
4,662,152 06/682,244 5/05/87 4,662,617 06/755,445 5/05/87 
4,662,168 06/828,620 5/05/87 4,662,627 06/775,665 5/05/87 
4,662,169 06/765,383 5/05/87 4,662,633 06/821,050 5/05/87 
4,662,173 06/728,251 5/05/87 4,662,637 06/761 ,967 5/05/87 
4,662,177 06/780,959 5/05/87 4,662,639 06/793,768 5/05/87 
4,662,180 06/900,983 5/05/87 4,662,640 06/791,806 5/05/87 
4,662,186 06/873,087 5/05/87 4,662,642 06/843,290 5/05/87 
4,662,187 06/710,159 5/05/87 4,662,646 06/701,260 5/05/87 
4,662,188 06/831,712 5/05/87 4,662,648 06/683,604 5/05/87 
4,662,189 06/661,132 5/05/87 4,662,652 06/756,661 5/05/87 
4,662,192 06/881,747 5/05/87 4,662,653 06/681,55 5/05/87 
4,662,200 06/772,752 5/05/87 4,662,654 06/730,646 5/05/87 
4,662,207 06/808,933 5/05/87 4,662,665 06/815,893 5/05/87 
4,662,210 06/781,116 5/05/87 4,662,674 06/640,790 5/05/87 
4,662,224 06/807,070 5/05/87 4,662,677 06/866,231 5/05/87 
4,662,271 06/784,207 5/05/87 4,662,678 06/837,225 5/05/87 
4,662,278 06/712,676 5/05/87 4,662,683 06/707 ,223 5/05/87 
4,662,279 06/778,989 5/05/87 4,662,697 06/865,149 5/05/87 
4,662,290 06/903,782 5/05/87 4,662,700 06/824,513 5/05/87 
4,662,299 06/764,845 5/05/87 4,662,732 06/852,232 5/05/87 
4,662,320 06/732,446 5/05/87 4,662,744 06/779,083 5/05/87 
4,662,323 06/728,260 5/05/87 4,662,754 06/811,788 5/05/87 
4,662,334 06/640,413 5/05/87 4,662,775 06/780,794 5/05/87 
4,662,335 06/795 ,074 5/05/87 4,662,776 06/864,583 5/05/87 
4,662,345 06/660,791 5/05/87 4,662,779 06/770,992 5/05/87 
4,662,347 06/713,346 5/05/87 4,662,780 06/790,118 5/05/87 
4,662,349 06/763,849 5/05/87 4,662,784 06/679,497 5/05/87 
4,662,351 06/705,943 5/05/87 4,662,785 06/578,204 5/05/87 
4,662,352 06/586,125 5/05/87 4,662,789 06/759,151 5/05/87 
4,662,358 06/601 ,257 5/05/87 4,662,796 06/580,536 5/05/87 
4,662,361 06/776,446 5/05/87 4,662,805 06/793,856 5/05/87 
4,662,366 06/735,631 5/05/87 4,662,807 06/8 16,217 5/05/87 
4,662,374 06/762,242 5/05/87 4,662,813 06/737 ,494 5/05/87 
4,662,376 06/739,465 5/05/87 4,662,816 06/889,608 5/05/87 
4,662,386 06/847 ,767 5/05/87 4,662,818 06/819,472 5/05/87 
4,662,397 06/461,120 5/05/87 4,662,826 06/724,284 5/05/87 
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4,663,371 06/763,842 5/05/87 
4,662,827 06/843,936 5/05/87 4,663,387 06/719,158 5/05/87 
4,662,828 06/780,635 5/05/87 4,663,388 06/762,749 5/05/87 
4,662,832 06/433,699 5/05/87 4,663,391 06/836,769 5/05/87 
4,662,834 06/835,335 5/05/87 4,663,412 06/88 1,423 5/05/87 
4,662,835 06/764,592 5/05/87 4,663,444 06/799,315 5/05/87 
4,662,838 06/695,797 5/05/87 4,663,449 06/551,694 5/05/87 
4,662,840 06/773,542 5/05/87 4,663,472 06/696,320 5/05/87 
4,662,844 06/796,655 5/05/87 4,663,473 06/900,063 5/05/87 
4,662,845 06/781,233 5/05/87 4,663,476 06/842,782 5/05/87 
4,662,849 06/801,570 5/05/87 4,663,482 06/787,896 5/05/87 
4,662,854 06/754,821 5/05/87 4,663,484 06/801 ,527 5/05/87 
4,662,855 06/814,011 5/05/87 4,663,521 06/702,377 5/05/87 
4,662,856 06/804,345 5/05/87 4,663,532 06/803,975 5/05/87 
4,662,857 06/781,299 5/05/87 4,663,542 06/635,816 5/05/87 
4,662,858 06/818,531 5/05/87 4,663,564 06/735,575 5/05/87 
4,662,861 06/802,654 5/05/87 4,663,568 06/717,219 5/05/87 
4,662,864 06/894,436 5/05/87 4,663,596 06/729,250 5/05/87 
4,662,865 06/804,913 5/05/87 4,663,597 06/809,794 5/05/87 
4,662,872 06/627,151 5/05/87 4,663,602 06/847,764 5/05/87 
4,662,876 06/602,623 5/05/87 4,663,603 06/808 ,662 5/05/87 
4,662,885 06/772,218 5/05/87 4,663,608 06/891 ,800 5/05/87 
4,662,895 06/732,084 5/05/87 4,663,609 06/789,565 5/05/87 
4,662,909 06/776,582 5/05/87 4,663,611 06/463,316 5/05/87 
4,662,929 06/744, 138 5/05/87 4,663,612 06/648,111 5/05/87 
4,662,934 06/767 ,225 5/05/87 4,663,621 06/595,882 5/05/87 
4,662,938 06/660,011 5/05/87 4,663,633 06/787,131 5/05/87 
4,662,956 06/718,758 5/05/87 4,663,634 06/553,684 5/05/87 
4,662,959 06/666,898 5/05/87 4,663,635 06/689,963 5/05/87 
4,662,960 06/618,391 5/05/87 4,663,649 06/504,787 5/05/87 
4,662,969 06/691 ,470 5/05/87 4,663,671 06/691,890 5/05/87 
4,662,973 06/451,405 5/05/87 4,663,693 06/823,583 5/05/87 
4,662,977 06/859,937 5/05/87 4,663,707 06/614,257 5/05/87 
4,662,982 06/631,151 5/05/87 4,663,732 06/582,589 5/05/87 
4,662,987 06/862,345 5/05/87 4,663,740 06/750,261 5/05/87 
4,662,990 06/790,611 5/05/87 4,663,755 06/757,355 5/05/87 
4,662,992 06/734,784 5/05/87 4,663,761 06/656,496 5/05/87 
4,662,994 06/867 ,002 5/05/87 4,663,767 06/748,842 5/05/87 
4,663,010 06/855,754 5/05/87 4,663,783 06/845,307 5/12/87 
4,663,014 06/815,822 5/05/87 4,663,784 06/724,083 5/12/87 
4,663,021 06/815,924 5/05/87 4,663,785 06/845,681 5/12/87 
4,663,022 06/815,923 5/05/87 4,663,786 06/8 19,699 5/12/87 
4,663,031 06/825,358 5/05/87 4,663,787 06/812,804 $/12/87 
4,663,040 06/801 ,070 5/05/87 4,663,790 06/769,015 5/12/87 
4,663,046 06/732,545 5/05/87 4,663,796 06/750,509 5/12/87 
4,663,050 06/500,116 5/05/87 4,663,808 06/67 1,685 5/12/87 
4,663,056 06/696, 186 5/05/87 4,663,826 06/779,058 5/12/87 
4,663,067 06/793,663 5/05/87 4,663,830 06/699,019 5/12/87 
4,663,073 06/754,307 5/05/87 4,663,836 06/780,713 5/12/87 
4,663,078 06/793,226 5/05/87 4,663,849 06/888,557 5/12/87 
4,663,087 06/753,489 5/05/87 4,663,850 06/648,631 5/12/87 
4,663,099 06/714,512 5/05/87 4,663,855 06/844,030 5/12/87 
4,663,108 06/664,681 5/05/87 4,663,860 06/581,942 5/12/87 
4,663,109 06/586,619 5/05/87 4,663,863 06/780,620 5/12/87 
4,663,128 06/709,056 5/05/87 4,663,879 06/753,647 5/12/87 
4,663,142 06/799,794 5/05/87 4,663,884 06/83 1,468 §/12/87 
4,663,143 06/563,955 5/05/87 4,663,885 06/803,393 5/12/87 
4,663,144 06/801 ,578 5/05/87 4,663,892 06/760,307 5/12/87 
4,663,174 06/726,229 5/05/87 4,663,894 06/8 13,288 5/12/87 
4,663,175 06/737,098 5/05/87 4,663,895 06/568,989 $/12/87 
4,663,178 06/468,017 5/05/87 4,663,896 06/870,935 5/12/87 
4,663,181 06/832,098 5/05/87 4,663,902 06/856,467 5/12/87 
4,663,182 06/809,566 5/05/87 4,663,911 06/738,071 §/12/87 
4,663,195 06/871,079 5/05/87 4,663,912 06/695,081 5/12/87 
4,663,197 06/6°2,744 5/05/87 4,663,920 06/743,626 5/12/87 
4,663,210 06/659,420 5/05/87 4,663,935 06/711,749 5/12/87 
4,663,234 06/680,249 5/05/87 4,663,937 06/280,245 5/12/87 
4,663,247 06/794,838 5/05/87 4,663,952 06/819,156 5/12/87 
4,663,253 06/866,278 5/05/87 4,663,969 06/767,961 5/12/87 
4,663,269 06/763,371 5/05/87 4,663,975 06/701,520 $/12/87 
4,663,284 06/650,462 5/05/87 4,663,993 06/772,956 5/12/87 
4,663,290 06/341,321 5/05/87 4,663,998 06/783,613 5/12/87 
4,663,311 06/641 ,457 5/05/87 4,664,003 06/737,788 5/12/87 
4,663,316 06/750,718 5/05/87 4,664,007 06/456,738 5/12/87 
4,663,319 06/689,261 5/05/87 4,664,009 06/779,250 §/12/87 
4,663,320 06/744,100 5/05/87 4,664,015 06/758,350 5/12/87 
4,663,324 06/639,324 5/05/87 4,664,018 06/678,540 5/12/87 
4,663,329 06/730, 184 5/05/87 4,664,021 06/764,573 5/12/87 
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Patent Number Serial Number Issue Date 4,664,348 06/823,524 5/12/87 
4,664,353 06/766,148 5/12/87 
4,664,022 06/827,594 5/12/87 06/878,189 5/12/87 
4,664,023 06/790,879 5/12/87 06/897,495 5/12/87 
4,664,027 06/752,839 5/12/87 06/697 ,628 5/12/87 
4,664,028 06/753,895 5/12/87 06/789,513 5/12/87 
4,664,029 06/395,495 5/12/87 06/734,911 5/12/87 
4,664,035 06/353,174 5/12/87 06/881,516 5/12/87 
4,664,038 06/512,525 5/12/87 06/728,492 5/12/87 
4,664,039 06/755,480 5/12/87 06/766,555 5/12/87 
06/722,803 5/12/87 4,664,3 06/883,366 5/12/87 
06/889,318 5/12/87 06/775,672 5/12/87 
06/756,174 5/12/87 06/831,621 5/12/87 
06/730, 167 5/12/87  4,664,3 06/760,462 5/12/87 
06/777,545 5/12/87 06/617,088 5/12/87 
06/784,013 5/12/87 06/776,275 5/12/87 
06/771,788 5/12/87 06/705,390 5/12/87 
06/811,792 5/12/87 06/352,092 5/12/87 
06/814,877 5/12/87 06/703,471 5/12/87 
06/707,077 5/12/87 06/902,775 5/12/87 
06/686,058 5/12/87 06/901 ,600 5/12/87 
06/792,870 5/12/87 06/548,770 5/12/87 
06/760, 134 5/12/87 06/770,785 5/12/87 
06/677 ,368 5/12/87 06/662,271 5/12/87 
06/786,608 5/12/87 06/737,595 5/12/87 
06/443,924 5/12/87 06/777 ,663 5/12/87 
06/862,260 5/12/87 06/718,697 5/12/87 
06/697,852 5/12/87 06/799,191 5/12/87 
06/622,635 5/12/87 4,664. 06/766,513 5/12/87 
06/870,198 5/12/87 06/855,603 5/12/87 
06/897,513 5/12/87 06/877,956 5/12/87 
06/848,216 5/12/87 06/717,505 5/12/87 
06/862,991 5/12/87 06/791,591 5/12/87 
06/824,801 5/12/87 06/668,914 $/12/87 
06/597,070 5/12/87 06/779,082 5/12/87 
06/231,856 5/12/87 06/733,803 5/12/87 
06/786,512 5/12/87 06/797,452 5/12/87 
06/716,229 5/12/87 06/915,612 5/12/87 
06/889.291 5/12/87 06/779,732 5/12/87 
06/835,158 5/12/87 06/849,177 5/12/87 
06/821,254 5/12/87 06/708,882 5/12/87 
06/757 ,457 5/12/87 06/790,649 5/12/87 
06/779,002 5/12/87 06/798,462 5/12/87 
06/779,359 5/12/87 06/709,179 5/12/87 
06/85 1,265 §/12/87 06/889,755 5/12/87 
06/780,372 5/12/87 06/789,443 5/12/87 
06/790,954 5/12/87 06/784,455 5/12/87 
06/763,633 5/12/87 06/752,781 
06/872,033 5/12/87 06/679,628 
06/740,868 5/12/87 06/673,813 
06/720,791 5/12/87 06/808,670 
06/801 ,988 5/12/87 06/636,170 
06/872,154 5/12/87 06/830,504 
06/811,469 $/12/87 06/866,725 
06/835,207 5/12/87 06/810,331 
06/721,657 5/12/87 06/793,671 
06/719,563 5/12/87 06/835,177 
§/12/87 06/778,014 
5/12/87 06/801,915 
5/12/87 664. 06/792,762 
5/12/87 06/828,803 
5/12/87 06/695,086 
06/694,623 5/12/87 06/832,084 
06/850,509 5/12/87 06/837,146 
06/721,648 5/12/87 06/795,877 
06/855,003 5/12/87 06/698,355 
06/778,178 5/12/87 06/809,956 
06/890,415 5/12/87 06/790,922 
06/704,305 5/12/87 06/848,864 
06/723,898 5/12/87 06/668,508 
06/653,189 5/12/87 06/743,419 
06/670,822 5/12/87 06/762,813 
06/729,604 5/12/87 06/444,630 
06/746,591 5/12/87 06/756,384 
06/822,201 5/12/87 06/731,818 
06/785,559 5/12/87 06/768,636 
06/701,223 5/12/87 06/734,636 
06/898,736 5/12/87 06/696,564 
06/757,163 5/12/87 06/813,441 5/12/87 
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Patent Number Serial Number Issue Date 4,665,404 06/662,889 5/12/87 

4,665,421 06/640, 163 5/12/87 
4,664,794 06/627,875 5/12/87 4,665,428 06/895,577 5/12/87 
4,664,810 06/739,127 5/12/87 4,665,451 06/751,354 5/12/87 
4,664,812 06/550,953 5/12/87 4,665,455 06/460,316 5/12/87 
4,664,813 06/780,555 5/12/87 4,665,462 06/745,701 5/12/87 
4,664,841 06/666,403 5/12/87 4,665,472 06/880,571 5/12/87 
4,664,847 06/637,685 5/12/87 4,665,475 06/783,991 5/12/87 
4,664,852 06/866, 144 5/12/87 4,665,480 06/880,951 5/12/87 
4,664,853 06/820,237 5/12/87 4,665,504 06/552,427 §/12/87 
4,664,859 06/817,842 5/12/87 4,665,530 06/689,044 5/12/87 
4,664,884 06/745,311 5/12/87 4,665,539 06/766,780 5/12/87 
4,664,903 06/742,447 5/12/87 4,665,551 06/559,438 5/12/87 
4,664,924 06/765,702 5/12/87 4,665,554 06/5 13,448 5/12/87 
4,664,936 06/8 16,309 5/12/87 4,665,558 06/687 ,294 5/12/87 
4,664,948 06/861,272 5/12/87 4,665,559 06/758,051 5/12/87 
4,664,954 06/894,321 5/12/87 4,665,563 06/728,331 5/19/87 
4,664,962 06/720,975 5/12/87 4,665,565 06/853,145 5/19/87 
4,664,964 06/726,266 5/12/87 4,665,569 06/798,633 5/19/87 
4,664,965 06/684,319 5/12/87 4,665,575 06/742,398 5/19/87 
4,664,967 06/854,457 5/12/87 4,665,583 06/846,844 5/19/87 
4,664,969 06/868,854 5/12/87 4,665,602 06/820,973 5/19/87 
4,664,979 06/647 ,564 5/12/87 4,665,620 06/760,761 5/19/87 
4,664,989 06/783,533 5/12/87 4,665,622 06/798,998 5/19/87 
4,665,004 06/692,788 5/12/87 4,665,625 06/802,454 5/19/87 
4,665,019 06/528,009 5/12/87 4,665,637 06/759,406 5/19/87 
4,665,021 06/653,123 5/12/87 4,665,638 06/833,167 5/19/87 
4,665,026 06/617,410 5/12/87 4,665,642 06/648 ,305 5/19/87 
4,665,031 06/700,315 5/12/87 4,665,643 06/832,059 5/19/87 
4,665,033 06/588,962 5/12/87 4,665,647 06/777,698 5/19/87 
4,665,037 06/857,738 5/12/87 4,665,649 06/73 1,064 5/19/87 
4,665,042 06/733,823 5/12/87 4,665,659 06/864,446 5/19/87 
4,665,044 06/723,661 5/12/87 4,665,663 06/879, 193 5/19/87 
4,665,048 06/806,459 5/12/87 4,665,668 06/835,618 5/19/87 
4,665,060 06/477 ,646 5/12/87 4,665,669 06/912,792 5/19/87 
4,665,061 06/743,456 5/12/87 4,665,671 06/845,888 5/19/87 
4,665,066 06/685,676 5/12/87 4,665,676 06/813,781 5/19/87 
4,665,067 06/741,741 5/12/87 4,665,683 06/859,024 5/19/87 
4,665,071 06/692,986 5/12/87 4,665,686 06/787 ,648 5/19/87 
4,665,077 06/630, 153 5/12/87 4,665,697 06/634,579 5/19/87 
4,665,085 06/717,185 5/12/87 4,665,700 06/852,071 5/19/87 
4,665,097 06/480,697 5/12/87 4,665,704 06/774,313 5/19/87 
4,665,109 06/794,447 5/12/87 4,665,707 06/769,510 5/19/87 
4,665,158 06/739,236 5/12/87 4,665,710 06/778,449 5/19/87 
4,665,163 06/507,711 5/12/87 4,665,714 06/743,908 5/19/87 
4,665,173 06/364,085 5/12/87 4,665,735 06/804,050 5/19/87 
4,665,177 06/762,347 5/12/87 4,665,742 06/763,358 5/19/87 
4,665,181 06/611,310 5/12/87 4,665,743 06/8 10,706 5/19/87 
4,665,196 06/724,744 5/12/87 4,665,750 06/809,697 5/19/87 
4,665,198 06/774,211 5/12/87 4,665,752 06/749,566 5/19/87 
4,665,208 06/754,379 5/12/87 4,665,755 06/809,429 5/19/87 
4,665,209 06/813,739 5/12/87 4,665,767 06/835,429 5/19/87 
4,665,214 06/824,006 5/12/87 4,665,768 06/876,744 5/19/87 
4,665,220 06/720,795 5/12/87 4,665,778 06/846,000 5/19/87 
4,665,224 06/734,068 5/12/87 4,665,790 06/785,741 5/19/87 
4,665,225 06/775,371 5/12/87 4,665,796 06/646,616 5/19/87 
4,665,228 06/848,185 5/12/87 4,665,799 06/790,444 5/19/87 
4,665,229 06/702,180 5/12/87 4,665,805 06/691 ,560 5/19/87 
4,665,241 06/861 ,760 5/12/87 4,665,813 06/826,574 5/19/87 
4,665,243 06/447,869 5/12/87 4,665,814 06/874,090 5/19/87 
4,665,247 06/798,662 5/12/87 4,665,820 06/834,770 5/19/87 
4,665,243 06/787,184 5/12/87 4,665,825 06/842,170 5/19/87 
4,665,250 06/832,615 5/12/87 4,665,826 06/747,049 5/19/87 
4,665,251 06/810,156 5/12/87 4,665,827 06/813,251 5/19/87 
4,665,255 06/818,969 5/12/87 4,665,828 06/674,170 5/19/87 
4,665,257 06/920,650 5/12/87 4,665,833 06/301 ,232 5/19/87 
4,665,259 06/770,666 5/12/87 4,665,838 06/780, i183 5/19/87 
4,665,262 06/788,906 5/12/87 4,665,841 06/864,004 5/19/87 
4,665,268 06/879,788 5/12/87 4,665,849 06/808,513 5/19/87 
4,665,285 06/779,510 5/12/87 4,665,852 06/795,359 5/19/87 
4,665,300 06/8 13,635 5/12/87 4,665,854 06/7 13,403 5/19/87 
4,665,301 06/792,101 5/12/87 4,665,855 06/749,305 5/19/87 
4,665,305 06/7 13,664 5/12/87 4,665,856 06/783,454 5/19/87 
4,665,321 06/765,600 5/12/87 4,665,861 06/674,513 5/19/87 
4,665,333 06/834,217 5/12/87 4,665,862 06/8 13,913 5/19/87 
4,665,361 06/596,441 5/12/87 4,665,863 06/819,685 5/19/87 
4,665,363 06/83 1,264 5/12/87 4,665,869 06/782,438 5/19/87 
4,665,379 06/608,960 5/12/87 4,665,873 06/800,949 5/19/87 
4,665,393 06/612,692 5/12/87 4,665,879 06/834,602 5/19/87 
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Patent Number Serial Number Issue Date 4,666,249 06/765,891 5/19/87 

4,666,267 06/684,861 5/19/87 
4,665,883 06/779,556 5/19/87 4,666,271 06/766,693 5/19/87 
4,665,887 06/795,711 5/19/87 4,666,292 06/769, 164 5/19/87 
4,665,888 06/809,311 5/19/87 4,666,296 06/69 1,069 5/19/87 
4,665,889 06/833,997 5/19/87 4,666,308 06/666,354 5/19/87 
4,665,890 06/803,678 5/19/87 4,666,311 06/715,524 5/19/87 
4,665,894 06/576,400 5/19/87 4,666,316 06/369,817 5/19/87 
4,665,899 06/792,174 5/19/87 4,666,317 06/839,072 5/19/87 
4,665,911 06/554,904 5/19/87 4,666,327 06/909/595 5/19/87 
4,665,924 06/751,143 5/19/87 4,666,328 06/894,049 5/19/87 
4,665,933 06/910,741 5/19/87 4,666,334 06/740,506 5/19/87 
4,665,941 06/362,420 5/19/87 4,666,343 06/858,724 5/19/87 
4,665,943 06/829,228 5/19/87 4,666,353 06/677,870 5/19/87 
4,665,944 06/701 ,459 5/19/87 4,666,356 06/513,418 5/19/87 
4,665,956 06/815,827 5/19/87 4,666,360 06/803,167 5/19/87 
4,665,962 06/805,893 5/19/87 4,666,371 06/341 ,622 5/19/87 
4,665,964 06/539,170 5/19/87 4,666,372 06/714,187 5/19/87 
4,665,976 06/794,376 5/19/87 4,666,377 06/864,546 5/19/87 
4,665,995 06/756,494 5/19/87 4,666,383 06/632,725 5/19/87 
4,665,996 06/846,531 5/19/87 4,666,386 06/769,584 5/19/87 
4,665,998 06/696,997 5/19/87 4,666,388 06/776,043 5/19/87 
4,666,008 06/840, 192 5/19/87 4,666,396 06/817,145 5/19/87 
4,666,018 06/804,299 5/19/87 4,666,408 06/812,290 5/19/87 
4,666,019 06/779,795 5/19/87 4,666,409 06/839,615 5/19/87 
4,666,023 06/791,144 5/19/87 4,666,414 06/711,278 5/19/87 
4,666,026 06/579,251 5/19/87 4,666,418 06/783,049 5/19/87 
4,666,027 06/827,798 5/19/87 4,666,419 06/826,851 5/19/87 
4,666,031 06/680,135 5/19/87 4,666,432 06/775,576 5/19/87 
4,666,036 06/787,916 5/19/87 4,666,435 06/865,870 5/19/87 
4,666,042 06/826,684 5/19/87 4,666,436 06/777,839 5/19/87 
4,666,048 06/906,751 5/19/87 4,666,444 06/775,831 5/19/87 
4,666,050 06/385,098 5/19/87 4,666,451 06/874,430 5/19/87 
4,666,054 06/775,747 5/19/87 4,666,471 06/761 ,858 5/19/87 
4,666,064 06/713,401 5/19/87 4,666,476 06/767,590 5/19/87 
4,666,070 06/87 1,474 5/19/87 4,666,477 06/854,991 5/19/87 
4,666,080 06/829,342 5/19/87 4,666,478 06/788,112 5/19/87 
4,666,090 06/723,208 5/19/87 4,666,479 06/753,577 5/19/87 
4,666,098 06/817,142 5/19/87 4,666,482 06/819,232 5/19/87 
4,666,100 06/804,601 5/19/87 4,666,497 06/793,649 5/19/87 
4,666,106 06/803,009 5/19/87 4,666,499 06/770,463 5/19/87 
4,666,109 06/779,998 5/19/87 4,666,500 06/462,835 5/19/87 
4,666,111 06/798,016 5/19/87 4,666,503 06/661 ,622 5/19/87 
4,666,119 06/795,428 5/19/87 4,666,507 06/814,395 5/19/87 
4,666,121 06/862,045 5/19/87 4,666,509 06/683,426 5/19/87 
4,666,122 06/719,516 5/19/87 4,666,526 06/691 ,990 5/19/87 
4,666,129 06/693,738 5/19/87 4,666,535 06/852,058 5/19/87 
4,666,131 06/855,440 5/19/87 4,666,536 06/797,989 5/19/87 
4,666,140 06/755,337 5/19/87 4,666,540 06/707,908 5/19/87 
4,666,142 06/521,560 5/19/87 4,666,551 06/745,844 5/19/87 
4,666,147 06/776,101 5/19/87 4,666,552 06/778,536 5/19/87 
4,666,148 06/830,630 5/19/87 4,666,564 06/720,096 5/19/87 
4,666,151 06/775,009 5/19/87 4,666,565 06/884,882 5/19/87 
4,666,154 06/698,431 5/19/87 4,666,571 06/889, 134 5/19/87 
4,666,156 06/715,984 5/19/87 4,666,588 06/746,604 5/19/87 
4,666,160 06/760,987 5/19/87 4,666,592 06/863,956 5/19/87 
4,666,161 06/690,268 5/19/87 4,666,599 06/903,567 5/19/87 
4,666,162 06/802,598 5/19/87 4,666,608 06/717,416 5/19/87 
4,666,163 06/849,126 5/19/87 4,666,613 06/600,811 5/19/87 
4,666,168 06/599,966 5/19/87 4,666,618 06/724,373 5/19/87 
4,666,169 06/665,704 5/19/87 4,666,626 06/842,158 5/19/87 
4,666,170 06/857,525 5/19/87 4,666,630 06/850,583 5/19/87 
4,666,176 06/723,188 5/19/87 4,666,638 06/769,932 5/19/87 
4,666,184 06/644,055 5/19/87 4,666,643 06/751 ,460 5/19/87 
4,666,185 06/579,688 5/19/87 4,666,644 06/779,006 5/19/87 
4,666,186 06/855,421 5/19/87 4,666,651 06/691 ,266 5/19/87 
4,666,187 06/840,752 5/19/87 4,666,660 06/660,477 5/19/87 
4,666,189 06/491 ,995 5/19/87 4,666,694 06/719,161 5/19/87 
4,666,195 06/781,349 5/19/87 4,666,709 06/820,444 5/19/87 
4,666,197 06/852,979 5/19/87 4,666,727 06/8 13,470 5/19/87 
4,666,203 06/800,161 5/19/87 4,666,728 06/842,206 5/19/87 
4,666,204 06/802,815 5/19/87 4,666,749 06/819,554 5/19/87 
4,666,206 06/699,093 5/19/87 4,666,752 06/752.921 5/19/87 
4,666,207 06/777,414 5/19/87 4,666,782 06/759,349 5/19/87 
4,666,211 06/722,444 5/19/87 4,666,789 06/705,917 5/19/87 
4,666,220 06/750,835 5/19/87 4,666,798 06/736, 168 5/19/87 
4,666,230 06/686,932 5/19/87 4,666,843 06/787,998 5/19/87 
4,666,232 06/818,458 5/19/87 4,666,853 06/512,122 5/19/87 
4,666,239 06/545,023 5/19/87 4,666,855 06/761,114 5/19/87 


316-926 O.G.-92-4 
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Patent Number Serial Number Issue Date 4,667,436 06/761 ,976 5/26/87 
4,667,438 06/811,389 5/26/87 
4,666,859 06/865,042 5/19/87 4,667,455 06/704,265 5/26/87 
4,666,874 06/792,398 5/19/87 4,667,457 06/828,442 5/26/87 
4,666,880 06/831,553 5/19/87 4,667,458 06/831,270 5/26/87 
4,666,882 06/752,428 5/19/87 4,667,459 06/711,800 5/26/87 
4,666,893 06/628,130 5/19/87 4,667,460 06/8 19,584 5/26/87 
06/732,094 5/19/87 4,667,461 06/8 14,365 5/26/87 
06/618,526 5/19/87 4,667,463 06/354,379 5/26/87 
06/905,214 5/19/87 4,667,473 06/535,976 5/26/87 
06/756,530 5/19/87 06/769,544 5/26/87 
06/762,461 5/19/87 06/792,837 5/26/87 
06/801,071 5/19/87 06/810,272 5/26/87 
06/796,348 5/19/87 06/859,582 5/26/87 
06/748,554 5/19/87 06/859,583 5/26/87 
06/787,114 5/19/87 06/842, 166 5/26/87 
06/707,361 5/19/87 06/820,077 5/26/87 
06/751,081 5/19/87 06/706,047 5/26/87 
06/578,231 5/19/87 06/800, 117 5/26/87 
06/7 13,962 5/19/87 06/808,145 5/26/87 
5/19/87 5/26/87 
5/19/87 5/26/87 
, 5/19/87 5/26/87 
06/495,226 5/19/87 06/731 ,003 5/26/87 
06/8 10,853 5/19/87 06/688,777 5/26/87 
06/68 1,783 5/19/87 06/739,244 5/26/87 
06/909,659 5/19/87 06/658,369 5/26/87 
06/706,577 5/19/87 06/837,753 5/26/87 
06/824,089 5/19/87 06/820,080 5/26/87 
06/730,369 5/19/87 06/866,005 5/26/87 
06/807,241 5/19/87 06/834,417 5/26/87 
06/723,829 5/19/87 06/872,285 5/26/87 
06/770,931 5/19/87 06/681,945 5/26/87 
06/798,607 5/19/87 06/673,116 5/26/87 
06/662,949 5/19/87 06/783,789 5/26/87 
06/910,350 5/19/87 06/812,017 5/26/87 
06/706,304 5/19/87 06/862,131 5/26/87 
06/581,600 5/19/87 06/818,772 5/26/87 
06/745,022 5/19/87 06/780,003 5/26/87 
06/877,788 5/19/87 06/784,267 5/26/87 
5/19/87 06/773,789 5/26/87 
5/19/87 06/802,083 5/26/87 
5/19/87 06/854,987 5/26/87 
5/19/87 06/802,822 5/26/87 
5/19/87 06/904,570 5/26/87 
5/19/87 06/799,116 5/26/87 
5/19/87 06/657,830 5/26/87 
5/19/87 06/800,404 5/26/87 
06/514,218 5/19/87 06/905 ,469 5/26/87 
06/620,088 5/19/87 06/711,556 5/26/87 
06/799,138 5/19/87 06/782,456 5/26/87 
06/619,992 5/19/87 7 06/586,257 5/26/87 
06/725,611 5/19/87 06/757,296 5/26/87 
06/890,489 5/19/87 06/771 ,507 5/26/87 
06/648,554 5/19/87 06/788,076 5/26/87 
06/627 ,438 5/19/87 06/686,686 5/26/87 
06/596,456 5/19/87 06/826, 126 
06/785,743 5/19/87 06/842,986 
06/589,284 5/19/87 06/732,870 
06/833,825 5/26/87 06/736,248 
06/875,979 5/26/87 06/751,985 
06/825,280 5/26/87 06/846,837 
06/744,033 5/26/87 06/728,612 
06/814,950 5/26/87 7 06/680, 163 
06/758,781 5/26/87 06/766,983 
06/752,945 5/26/87 06/767 ,699 
06/87 1,697 5/26/87 06/869,571 
06/723,067 5/26/87 06/802,111 
06/876,121 5/26/87 06/857,709 
06/863,091 5/26/87 06/879,817 
06/746,534 5/26/87 06/857,515 
06/745,193 5/26/87 06/792,156 
06/903,040 5/26/87 06/809,585 
06/856,367 5/26/87 06/346,683 
06/822,762 5/26/87 06/857,371 
06/775,878 5/26/87 06/690,234 
06/863,211 5/26/87 06/273,750 
06/83 1,483 5/26/87 06/721,272 
4,667,433 06/643,487 5/26/87 06/759,337 
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4,668,248 06/825,762 5/26/87 
4,667,840 06/914,941 5/26/87 4,668,252 06/744,261 5/26/87 
4,667,843 06/886,613 5/26/87 4,668,270 06/906,003 5/26/87 
4,667,846 06/670,479 5/26/87 4,668,273 06/422,994 5/26/87 
4,667,847 06/733,451 5/26/87 4,668,274 06/839,499 5/26/87 
4,667,852 06/653,684 5/26/87 4,668,286 06/745,591 5/26/87 
4,667,856 06/817,844 5/26/87 4,668,289 06/801,025 5/26/87 
4,667,861 06/918,114 5/26/87 4,668,292 06/814,899 5/26/87 
4,667,862 06/791,141 5/26/87 4,668,294 06/9 13,363 5/26/87 
4,667,863 06/678,008 5/26/87 4,668,297 06/812,500 5/26/87 
4,667,864 06/906,906 5/26/87 4,668,305 06/689,197 5/26/87 
4,667,872 06/8 13,403 5/26/87 4,668,320 06/698,816 5/26/87 
4,667,874 06/758,147 5/26/87 4,668,336 06/867,109 5/26/87 
4,667,882 06/311,773 5/26/87 4,668,346 06/842,249 5/26/87 
4,667,886 06/756,445 5/26/87 4,668,347 06/804,721 5/26/87 
4,667,894 06/781 ,652 5/26/87 4,668,348 06/780,469 5/26/87 
4,667,897 06/855,403 5/26/87 4,668,350 06/840,398 5/26/87 
4,667,900 06/701 ,856 5/26/87 4,668,356 06/643,178 5/26/87 
4,667,909 06/785,988 5/26/87 4,668,358 06/863,163 5/26/87 
4,667,910 06/808,937 5/26/87 4,668,359 06/861 ,677 5/26/87 
4,667,913 06/857,832 5/26/87 4,668,361 06/738,198 5/26/87 
4,667,914 06/746,747 5/26/87 4,668,362 06/757,384 5/26/87 
4,667,918 06/751,197 5/26/87 4,668,377 06/789,608 5/26/87 
4,667,921 06/724,547 5/26/87 4,668,378 06/622,497 5/26/87 
4,667,927 06/806,543 5/26/87 4,668,382 06/765,560 5/26/87 
4,667,931 06/793,916 5/26/87 4,668,383 06/716,905 5/26/87 
4,667,934 06/819,920 5/26/87 4,668,391 06/709,198 5/26/87 
4,667,936 06/782,562 5/26/87 4,668,392 06/703,129 5/26/87 
4,667,942 06/854,127 5/26/87 4,668,394 06/456,649 5/26/87 
4,667,947 06/616,148 5/26/87 4,668,432 06/879,425 5/26/87 
4,667,955 06/728,799 5/26/87 4,668,450 06/800,492 5/26/87 
4,667,956 06/818,002 5/26/87 4,668,455 06/749,826 5/26/87 
4,667,959 06/759,654 5/26/87 4,668,464 06/666,585 5/26/87 
4,667,961 06/828,539 5/26/87 4,668,475 06/694,618 5/26/87 
4,667,964 06/834,613 5/26/87 4,668,488 06/791,128 5/26/87 
4,667,967 06/915,127 5/26/87 4,668,510 06/818,559 5/26/87 
4,667,970 06/773,022 5/26/87 4,668,526 06/824,774 5/26/87 
4,667,975 06/828,009 5/26/87 4,668,530 06/758,146 5/26/87 
4,667,996 06/757,388 5/26/87 4,668,536 06/812,119 5/26/87 
4,667,998 06/871,256 5/26/87 4,668,539 06/814,253 5/26/87 
4,667,999 06/798,850 5/26/87 4,668,549 06/824,993 5/26/87 
4,668,003 06/837,714 5/26/87 4,668,552 06/891,198 5/26/87 
4,668,005 06/904,787 5/26/87 4,668,553 06/890,915 5/26/87 
4,668,007 06/785,692 5/26/87 4,668,556 06/829,393 5/26/87 
4,668,008 06/760,024 5/26/87 4,668,567 06/771 ,360 5/26/87 
4,668,009 06/787,610 5/26/87 4,668,570 06/875,520 5/26/87 
4,668,015 06/921 ,533 5/26/87 4,668,581 06/693,166 5/26/87 
4,668,016 06/818,259 5/26/87 4,668,583 06/670,635 5/26/87 
4,668,018 06/722,728 5/26/87 4,668,584 06/812,569 5/26/87 
4,668,027 06/729,364 5/26/87 4,668,593 06/902,304 5/26/87 
4,668,029 06/829,956 5/26/87 4,668,597 06/829,980 5/26/87 
4,668,033 06/818,158 5/26/87 4,668,623 06/582,527 5/26/87 
4,668,034 06/860,992 5/26/87 4,668,633 06/717,304 5/26/87 
4,668,042 06/786,332 5/26/87 4,668,635 06/713,274 5/26/87 
4,668,044 06/703,886 5/26/87 4,668,644 06/760,926 5/26/87 
4,668,049 06/683,091 5/26/87 4,668,653 06/769,559 5/26/87 
4,668,060 06/827,820 5/26/87 4,668,655 06/840,240 5/26/87 
4,668,074 06/749,261 5/26/87 4,668,656 06/826,797 5/26/87 
4,668,078 06/7 18,886 5/26/87 4,668,659 06/848,494 5/26/87 
4,668,085 06/726,972 5/26/87 4,668,671 06/854,951 5/26/87 
4,668,109 06/890,922 5/26/87 4,668,673 06/881 ,122 5/26/87 
4,668,110 06/634,415 5/26/87 4,668,674 06/898, 153 5/26/87 
4,668,113 06/729,401 5/26/87 4,668,678 06/704,436 5/26/87 
4,668,122 06/799,819 5/26/87 4,668,694 06/854,637 5/26/87 
4,668,132 06/884,886 5/26/87 4,668,700 06/630,624 5/26/87 
4,668,136 06/801,219 5/26/87 4,668,701 06/823,973 5/26/87 
4,668,149 06/808,336 5/26/87 4,668,702 06/823,974 5/26/87 
4,668,150 06/756,955 5/26/87 4,668,703 06/750,829 5/26/87 
4,668,159 06/756,656 5/26/87 4,668,705 06/645,945 5/26/87 
4,668,168 06/739,621 5/26/87 4,668,722 06/808,340 5/26/87 
4,668,178 06/814,235 5/26/87 4,668,782 06/817,946 5/26/87 
4,668,183 06/800,343 5/26/87 4,668,786 06/8 13,429 5/26/87 
4,668,191 06/738,692 5/26/87 4,668,788 06/766,586 5/26/87 
4,668,192 06/562,228 5/26/87 4,668,803 06/750,656 5/26/87 
4,668,195 06/754,636 5/26/87 4,668,804 06/885,518 5/26/87 
4,668,196 06/833,348 5/26/87 4,668,805 06/885,517 5/26/87 
4,668,197 06/689,893 5/26/87 4,668,816 06/796,687 5/26/87 
4,668,210 06/748,494 5/26/87 4,668,817 06/842,836 5/26/87 
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4,669,342 06/900,973 6/02/87 
4,668,839 06/779,067 5/26/87 4,669,343 06/690,118 6/02/87 
4,668,841 06/872,202 5/26/87 4,669,348 06/850,582 6/02/87 
4,668,844 06/793 ,682 5/26/87 4,669,350 06/697 ,220 6/02/87 
4,668,847 06/841,621 5/26/87 4,669,358 06/777,778 6/02/87 
4,668,857 06/766,642 5/26/87 4,669,364 06/674,967 6/02/87 
4,668,858 06/48 1,645 5/26/87 4,669,396 06/782,253 6/02/87 
4,668,859 06/742,167 5/26/87 4,669,410 06/815,526 6/02/87 
4,668,874 06/787,454 5/26/87 4,669,414 06/830,718 6/02/87 
4,668,887 06/719,735 5/26/87 4,669,417 06/865,031 6/02/87 
4,668,903 06/765,793 5/26/87 4,669,421 06/732,674 6/02/87 
4,668,914 06/679,664 5/26/87 4,669,438 06/790,352 6/02/87 
4,668,928 06/877 ,084 5/26/87 4,669,445 06/600,443 6/02/87 
4,668,940 06/645,055 5/26/87 4,669,447 06/910,814 6/02/87 
4,668,941 06/823,993 5/26/87 4,669,452 06/724,289 6/02/87 
4,668,943 06/870,708 5/26/87 4,669,455 06/698,352 6/02/87 
4,668,954 06/737,017 5/26/87 4,669,457 06/753,180 6/02/87 
4,668,992 06/802,012 5/26/87 4,669,459 06/802,883 6/02/87 
4,668,997 06/694,042 5/26/87 4,669,460 06/848,830 6/02/87 
4,669,014 06/825,957 5/26/87 4,669,464 06/708,232 6/02/87 
4,669,016 06/761,108 5/26/87 4,669,472 06/802,720 6/02/87 
4,669,020 06/611,711 5/26/87 4,669,483 06/757,063 6/02/87 
4,669,024 06/790,680 5/26/87 4,669,489 06/803,370 6/02/87 
4,669,027 06/693,915 5/26/87 4,669,498 06/923,148 6/02/87 
4,669,030 06/676,956 5/26/87 4,669,502 06/797,459 6/02/87 
4,669,035 06/887,591 5/26/87 4,669,506 06/826,356 6/02/87 
4,669,036 06/874, 196 5/26/87 4,669,511 06/809,484 6/02/87 
4,669,040 06/652,181 5/26/87 4,669,513 06/849,685 6/02/87 
4,669,041 06/694,451 5/26/87 4,669,516 06/798,912 6/02/87 
4,669,052 06/751,341 5/26/87 4,669,527 06/716,946 6/02/87 
4,669,059 06/549,956 5/26/87 4,669,529 06/858,869 6/02/87 
4,669,066 06/816,122 5/26/87 4,669,535 06/763,352 6/02/87 
4,669,069 06/788,974 5/26/87 4,669,543 06/867 ,363 6/02/87 
4,669,083 06/746,659 5/26/87 4,669,548 06/770,513 6/02/87 
4,669,087 06/559,318 5/26/87 4,669,552 06/757,241 6/02/87 
4,669,091 06/827,740 5/26/87 4,669,553 06/693,972 6/02/87 
4,669,096 06/696,349 5/26/87 4,669,555 06/856,557 6/02/87 
4,669,102 06/604,626 5/26/87 4,669,561 06/834,815 6/02/87 
4,669,105 06/614,599 5/26/87 4,669,570 06/738,387 6/02/87 
4,669,117 06/745,573 5/26/87 4,669,572 06/858,052 6/02/87 
4,669,127 06/819,385 6/02/87 4,669,584 06/779,289 6/02/87 
4,669,132 06/902,688 6/02/87 4,669,586 06/660,660 6/02/87 
4,669,134 06/477,141 6/02/87 4,669,594 06/695,588 6/02/87 
4,669,138 06/876,264 6/02/87 4,669,598 06/773,553 6/02/87 
4,669,140 06/624,022 6/02/87 4,669,599 06/704,652 6/02/87 
4,669,143 06/7 14,956 6/02/87 4,669,606 06/768,433 6/02/87 
4,669,147 06/694,392 6/02/87 4,669,608 06/819,245 6/02/87 
4,669,152 06/825,475 6/02/87 4,669,615 06/839,839 6/02/87 
4,669,153 06/668,960 6/02/87 4,669,631 06/873,960 6/02/87 
4,669,164 06/822,863 6/02/87 4,669,639 06/734,904 6/02/87 
4,669,165 06/814,652 6/02/87 4,669,643 06/841 ,953 6/02/87 
4,669,186 06/744,011 6/02/87 4,669,648 06/671 ,375 6/02/87 
4,669,192 06/832,377 6/02/87 4,669,652 06/892,388 6/02/87 
4,669,193 06/901 ,293 6/02/87 4,669,657 06/773,146 6/02/87 
4,669,195 06/870,964 6/02/87 4,669,658 06/803,203 6/02/87 
4,669,197 06/674,040 6/02/87 4,669,660 06/818,039 6/02/87 
4,669,202 06/655,905 6/02/87 4,669,665 06/659,684 6/02/87 
4,669,207 06/800, 168 6/02/87 4,669,669 06/580,389 6/02/87 
4,669,208 06/779,483 6/02/87 4,669,672 06/645,439 6/02/87 
4,669,211 06/756,274 6/02/87 4,669,676 06/840,644 6/02/87 
4,669,213 06/791 ,486 6/02/87 4,669,678 06/784,600 6/02/87 
4,669,215 06/824,592 6/02/87 4,669,679 06/729,605 6/02/87 
4,669,234 06/713,323 6/02/87 4,669,683 06/835,666 6/02/87 
4,669,235 06/915,412 6/02/87 4,669,685 06/687,213 6/02/87 
4,669,244 06/896,600 6/02/87 4,669,690 06/802,096 6/02/87 
4,669,254 06/782,563 6/02/87 4,669,701 06/859,345 6/02/87 
4,669,260 06/853,526 6/02/87 4,669,714 06/715,787 6/02/87 
4,669,269 06/837,179 6/02/87 4,669,720 06/839,217 6/02/87 
4,669,275 06/849,659 6/02/87 4,669,724 06/678,888 6/02/87 
4,669,280 06/902,173 6/02/87 4,669,726 06/776,427 6/02/87 
4,669,285 06/798,971 6/02/87 4,669,729 06/793,670 6/02/87 
4,669,286 06/806,414 6/02/87 4,669,732 06/748,163 6/02/87 
4,669,288 06/826,518 6/02/87 4,669,740 06/903,020 6/02/87 
4,669,303 06/735,613 6/02/87 4,669,748 06/864,473 6/02/87 
4,669,313 06/733,189 6/02/87 4,669,752 06/849,682 6/02/87 
4,669,319 06/757,614 6/02/87 4,669,758 06/691 ,638 6/02/87 
4,669,322 06/680,858 6/02/87 4,669,760 06/826,191 6/02/87 
4,669,327 06/899,771 6/02/87 4,669,762 06/794,766 6/02/87 
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4,670,195 06/727,680 6/02/87 
4,669,765 06/918,306 6/02/87 4,670,200 06/784,019 6/02/87 
4,669,767 06/839, 104 6/02/87 4,670,202 06/581,765 6/02/87 
4,669,773 06/783,355 6/02/87 4,670,205 06/729,737 6/02/87 
4,669,775 06/876,075 6/02/87 4,670,210 06/77 1,962 6/02/87 
4,669,781 06/919,972 6/02/87 4,670,220 06/871,158 6/02/87 
4,669,783 06/8 13,823 6/02/87 4,670,227 06/640,000 6/02/87 
4,669,785 06/773,365 6/02/87 4,670,228 06/731 ,624 6/02/87 
4,669,789 06/841,310 6/02/87 4,670,230 06/757,610 6/02/87 
4,669,790 06/680,365 6/02/87 4,670,231 06/848,902 6/02/87 
4,669,791 06/771,860 6/02/87 4,670,234 06/781,235 6/02/87 
4,669,792 06/801 ,757 6/02/87 4,670,238 06/818,941 6/02/87 
4,669,797 06/848,092 6/02/87 4,670,245 06/604,870 6/02/87 
4,669,799 06/740,805 6/02/87 4,670,251 06/652,685 6/02/87 
4,669,800 06/747,503 6/02/87 4,670,256 06/779,019 6/02/87 
4,669,801 06/800, 154 6/02/87 4,670,260 06/802,776 6/02/87 
4,669,806 06/726,595 6/02/87 4,670,270 06/796,279 6/02/87 
4,669,827 06/701,011 6/02/87 4,670,271 06/749,392 6/02/87 
4,669,829 06/669,602 6/02/87 4,670,280 06/794,512 6/02/87 
4,669,834 06/729,154 6/02/87 4,670,283 06/787,967 6/02/87 
4,669,839 06/654,239 6/02/87 4,670,301 06/839,559 6/02/87 
4,669,841 06/877 ,427 6/02/87 4,670,310 06/800,710 6/02/87 
4,669,866 06/695,400 6/02/87 4,670,312 06/699,856 6/02/87 
4,669,882 06/582,494 6/02/87 4,670,329 06/809,014 6/02/87 
4,669,892 06/835,640 6/02/87 4,670,335 06/796,478 6/02/87 
4,669,905 06/775,384 6/02/87 4,670,338 06/810,553 6/02/87 
4,669,909 06/817,163 6/02/87 4,670,346 06/869,334 6/02/87 
4,669,912 06/741,808 6/02/87 4,670,364 06/739,822 6/02/87 
4,669,917 06/793,287 6/02/87 4,670,373 06/672,643 6/02/87 
4,669,928 06/916,281 6/02/87 4,670,390 06/526,035 6/02/87 
4,669,932 06/737,548 6/02/87 4,670,396 06/729,685 6/02/87 
4,669,937 06/870,918 6/02/87 4,670,398 06/832,858 6/02/87 
4,669,940 06/613,090 6/02/87 4,670,412 06/755,252 6/02/87 
4,669,941 06/734,648 6/02/87 4,670,413 06/805,634 6/02/87 
4,669,949 06/693,387 6/02/87 4,670,423 06/709,624 6/02/87 
4,669,953 06/636,867 6/02/87 4,670,426 06/672,716 6/02/87 
4,669,958 06/846,439 6/02/87 4,670,429 06/633,380 6/02/87 
4,669,981 06/420,277 6/02/87 4,670,431 06/572,195 6/02/87 
4,669,986 06/813,873 6/02/87 4,670,432 06/852,152 6/02/87 
4,669,987 06/852,275 6/02/87 4,670,434 06/798,208 6/02/87 
4,669,991 06/846,718 6/02/87 4,670,438 06/623,718 6/02/87 
4,669,992 06/788,058 6/02/87 4,670,440 06/854,395 6/02/87 
4,669,993 06/808,160 6/02/87 4,670,446 06/709,059 6/02/87 
4,669,997 06/698,079 6/02/87 4,670,451 06/724,305 6/02/87 
4,669,998 06/700,548 6/02/87 4,670,460 06/808,582 6/02/87 
4,670,003 06/792,504 6/02/87 4,670,465 06/866,177 6/02/87 
4,670,007 06/580,058 6/02/87 4,670,469 06/584,532 6/02/87 
4,670,016 06/661,720 6/02/87 4,670,472 06/862,744 6/02/87 
4,670,017 06/777,044 6/02/87 4,670,481 06/829,505 6/02/87 
4,670,018 06/771 ,650 6/02/87 4,670,484 06/667,580 6/02/87 
4,670,019 06/378,376 6/02/87 4,670,487 06/836,300 6/02/87 
4,670,026 06/830,540 6/02/87 4,670,499 06/897 ,392 6/02/87 
4,670,030 06/866,447 6/02/87 4,670,517 06/849,414 6/02/87 
4,670,031 06/728,264 6/02/87 4,670,518 06/684,394 6/02/87 
4,670,032 06/842,342 6/02/87 4,670,525 06/428,705 6/02/87 
4,670,038 06/899,567 6/02/87 4,670,542 06/868,406 6/02/87 
4,670,040 06/694,548 6/02/87 4,670,546 06/625,716 6/02/87 
4,670,044 06/760, 198 6/02/87 4,670,565 06/641 ,147 6/02/87 
4,670,062 06/773,798 6/02/87 4,670,584 06/873,852 6/02/87 
4,670,068 06/625,290 6/02/87 4,670,587 06/825,521 6/02/87 
4,670,070 06/669,226 6/02/87 4,670,599 06/653 ,663 6/02/87 
4,670,079 06/702,404 6/02/87 4,670,600 06/607,251 6/02/87 
4,670,083 06/839,978 6/02/87 4,670,601 06/756,326 6/02/87 
4,670,103 06/739,777 6/02/87 4,670,605 06/740, 179 6/02/87 
4,670,109 06/815,855 6/02/87 4,670,632 06/842,474 6/02/87 
4,670,114 06/633,822 6/02/87 4,670,640 06/809,845 6/02/87 
4,670,116 06/844,153 6/02/87 4,670,644 06/698,346 6/02/87 
4,670,118 06/222,057 6/02/87 4,670,646 06/744,169 6/02/87 
4,670,124 06/898,288 6/02/87 4,670,651 06/779,868 6/02/87 
4,670,146 06/391 ,444 6/02/87 4,670,654 06/763,181 6/02/87 
4,670,148 06/796,638 6/02/87 4,670,667 06/693 ,264 6/02/87 
4,670,153 06/697,922 6/02/87 4,670,709 06/595,341 6/02/87 
4,670,154 06/803 ,563 6/02/87 4,670,725 06/796,431 6/02/87 
4,670,156 06/583,934 6/02/87 4,670,733 06/750,769 6/02/87 
4,670,162 06/820,015 6/02/87 4,670,736 06/731,987 6/02/87 
4,670,168 06/858,118 6/02/87 4,670,737 06/650,030 6/02/87 
4,670,174 06/746,531 6/02/87 4,670,745 06/551,811 6/02/87 
4,670,192 06/877,785 6/02/87 4,670,754 06/814,570 6/02/87 
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4,671,182 06/785,057 6/09/87 
4,670,764 06/848 ,848 6/02/87 4,671,188 06/917,709 6/09/87 
4,670,778 06/679,005 6/02/87 4,671,189 06/593 ,532 6/09/87 
4,670,785 06/721 ,364 6/02/87 4,671,194 06/884,715 6/09/87 
4,670,798 06/851,913 6/02/87 4,671,199 06/710,882 6/09/87 
4,670,800 06/730, 138 6/02/87 4,671,202 06/834,596 6/09/87 
4,670,810 06/840,065 6/02/87 4,671,209 06/769,663 6/09/87 
4,670,815 06/892,801 6/02/87 4,671,210 06/742,324 6/09/87 
4,670,817 06/656,342 6/02/87 4,671,212 06/842,216 6/09/87 
4,670,820 06/799,354 6/02/87 4,671,213 06/842,178 6/09/87 
4,670,830 06/696,073 6/02/87 4,671,214 06/842,620 6/09/87 
4,670,841 06/757,873 6/02/87 4,671,218 06/764,480 6/09/87 
4,670,858 06/502,047 6/02/87 4,671,229 06/846,352 6/09/87 
4,670,860 06/719,876 6/02/87 4,671,237 06/877 ,475 6/09/87 
4,670,872 06/751,103 6/02/87 4,671,253 06/794,768 6/09/87 
4,670,881 06/7 16,393 6/02/87 4,671,279 06/603,420 6/09/87 
4,670,882 06/349,900 6/02/87 4,671,283 06/704,306 6/09/87 
4,670,883 06/740,696 6/02/87 4,671,301 06/663,646 6/09/87 
4,670,884 06/776,897 6/02/87 4,671,303 06/797,761 6/09/87 
4,670,888 06/796,007 6/02/87 4,671,304 06/922,471 6/09/87 
4,670,890 06/585,330 6/02/87 4,671,305 06/752,687 6/09/87 
4,670,893 06/685 ,302 6/02/87 4,671,306 06/436,400 6/09/87 
4,670,894 06/736,136 6/02/87 4,671,307 06/755,159 6/09/87 
4,670,910 06/793,190 6/09/87 4,671,316 06/735,664 6/09/87 
4,670,911 06/911,782 6/09/87 4,671,317 06/841,834 6/09/87 
4,670,921 06/618,511 6/09/87 4,671,324 06/759,589 6/09/87 
4,670,923 06/840,212 6/09/87 4,671,325 06/822,069 6/09/87 
4,670,930 06/656,604 6/09/87 4,671,332 06/806,395 6/09/87 
4,670,932 06/817,822 6/09/87 4,671,336 06/729,297 6/09/87 
4,670,933 06/79 1,965 6/09/87 4,671,339 06/824,793 6/09/87 
4,670,938 06/799,545 6/09/87 4,671,342 06/801 ,239 6/09/87 
4,670,946 06/870,974 6/09/87 4,671,352 06/899,873 6/09/87 
4,670,950 06/733,027 6/09/87 4,671,357 06/884,307 6/09/87 
4,670,952 06/817,093 6/09/87 4,671,373 06/674,736 6/09/87 
4,670,957 06/809,294 6/09/87 4,671,374 06/759,601 6/09/87 
4,670,973 06/822,551 6/09/87 4,671,375 06/764,946 6/09/87 
4,670,977 09/719,243 6/09/87 4,671,377 06/823,488 6/09/87 
4,670,984 06/852,570 6/09/87 4,671,380 06/838,667 6/09/87 
4,670,985 06/682,372 6/09/87 = 4,671,381 06/83 1,477 6/09/87 
4,670,988 06/809,599 6/09/87 4,671,383 06/877 ,200 6/09/87 
4,670,992 06/846,224 6/09/87 4,671,383 06/866,783 6/09/87 
4,670,995 06/784,512 6/09/87 4,671,393 06/845,995 6/09/87 
4,671,001 06/787,115 6/09/87 4,671,396 06/701,142 6/09/87 
4,671,003 06/768,477 6/09/87 4,671,397 06/674,825 6/09/87 
4,671,007 06/708,374 6/09/87 4,671,402 06/715,451 6/09/87 
4,671,008 06/849,701 6/09/87 4,671,404 06/853,189 6/09/87 
4,671,009 06/898 ,504 6/09/87 4,671,405 06/764, 136 6/09/87 
4,671,012 06/744,719 6/09/87 4,671,415 06/876,072 6/09/87 
4,671,015 06/848,510 6/09/87 4,671,420 06/805,612 6/09/87 
4,671,016 06/852,153 6/09/87 4,671,423 06/849,826 6/09/87 
4,671,023 06/703,372 6/09/87 4,671,437 06/882,397 6/09/87 
4,671,024 06/848 ,938 6/09/87 4,671,442 06/829,580 6/09/87 
4,671,031 06/851,577 6/09/87 4,671,447 06/872,929 6/09/87 
4,671,033 06/794,372 6/09/87 4,671,448 06/743,051 6/09/87 
4,671,037 06/872,974 6/09/87 = 4,671,451 06/773,794 6/09/87 
4,671,039 06/632,458 6/09/87 4,671,461 06/755,717 6/09/87 
4,671,040 06/759,328 6/09/87 4,671,467 06/747 ,350 6/09/87 
4,671,043 06/840,988 6/09/87 4,671,468 06/783,345 6/09/87 
4,671,044 06/87 1,433 6/09/87 4,671,477 06/873,349 6/09/87 
4,671,046 06/881,941 6/09/87 4,671,480 06/743 ,360 6/09/87 
4,671,047 06/780,538 6/09/87 4,671,482 06/903,171 6/09/87 
4,671,056 06/893,884 6/09/87 4,671,483 06/802,278 6/09/87 
4,671,063 06/738,859 6/09/87 4,671,489 06/719,977 6/09/87 
4,671,074 06/847 ,296 6/09/87 4,671,497 06/702,329 6/09/87 
4,671,079 06/797 ,422 6/09/87 4,671,500 06/768 ,630 6/09/87 
4,671,086 06/726,734 6/09/87 = 4,671,514 06/699,157 6/09/87 
4,671,099 06/894,708 6/09/87 4,671,515 06/789,332 6/09/87 
4,671,110 06/805 ,535 6/09/87 4,671,530 06/566,988 6/09/87 
4,671,121 06/795,658 6/09/87 4,671,538 06/826,290 6/09/87 
4,671,126 06/752,622 6/09/87 4,671,540 06/835,977 6/09/87 
4,671,129 06/725,234 6/09/87 = 4,671,551 06/901 ,396 6/09/87 
4,671,130 06/807 ,320 6/09/87 = 4,671,552 06/829,727 6/09/87 
4,671,143 06/745,607 6/09/87 4,671,555 06/845,626 6/09/87 
4,671,152 06/730,544 6/09/87 = 4,671,558 06/896,404 6/09/87 
4,671,162 06/856,260 6/09/87 4,671,560 06/879,354 6/09/87 
4,671,165 06/684,842 6/09/87 4,671,561 06/657,225 6/09/87 
4,671,171 06/815,253 6/09/87 4,671,562 06/695 ,905 6/09/87 
4,671,172 06/855,740 6/09/87 4,671,563 06/892,323 6/09/87 
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4,672,092 06/678,542 6/09/87 
4,671,566 06/325,875 6/09/87 4,672,098 06/912,538 6/09/87 
4,671,568 06/759,229 6/09/87 4,672,142 06/419,084 6/09/87 
4,671,573 06/798,380 6/09/87 4,672,164 06/807 ,535 6/09/87 
4,671,574 06/893,498 6/09/87 4,672,166 06/824,273 6/09/87 
4,671,580 06/789,760 6/09/87 = 4,672,171 06/714,449 6/09/87 
4,671,593 06/756,296 6/09/87 4,672,174 06/843,899 6/09/87 
4,671,595 06/794,080 6/09/87 4,672,191 06/622,212 6/09/87 
4,671,598 06/779,825 6/09/87 4,672,199 06/585,430 6/09/87 
4,671,604 06/698 ,979 6/09/87 = 4,672,213 06/675,515 6/09/87 
4,671,605 06/698 ,977 6/09/87 4,672,214 06/75 1,607 6/09/87 
4,671,609 06/559,588 6/09/87 4,672,222 06/782,798 6/09/87 
4,671,615 06/688,505 6/09/87 4,672,223 06/635,005 6/09/87 
4,671,627 06/785,524 6/09/87 4,672,246 06/838,061 6/09/87 
4,671,631 06/87 1,023 6/09/87 4,672,252 06/234,575 6/09/87 
4,671,633 06/782,704 6/09/87 4,672,264 06/741,118 6/09/87 
4,671,638 06/786,432 6/09/87 4,672,272 06/549,579 6/09/87 
4,671,645 06/854,921 6/09/87 4,672,281 06/786,462 6/09/87 
4,671,663 06/811,099 6/09/87 4,672,284 06/785,487 6/09/87 
4,671,672 06/886,242 6/09/87 4,672,286 06/793,099 6/09/87 
4,671,684 06/778,305 6/09/87 4,672,308 06/805,349 6/09/87 
4,671,690 06/811,412 6/09/87 4,672,313 06/580,840 6/09/87 
4,671,701 06/723,823 6/09/87 4,672,315 06/753,245 6/09/87 
4,671,703 06/63 1,613 6/09/87 4,672,335 06/754,883 6/09/87 
4,671,704 06/765 ,084 6/09/87 4,672,342 06/759,760 6/09/87 
4,671,706 06/789,014 6/09/87 4,672,351 06/719,128 6/09/87 
4,671,710 06/546,461 6/09/87 4,672,355 06/499,490 6/09/87 
4,671,713 06/731,164 6/09/87 4,672,357 06/690,334 6/09/87 
4,671,724 06/809,486 6/09/87 4,672,369 06/549,144 6/09/87 
4,671,725 06/719,148 6/09/87 4,672,385 06/567,884 6/09/87 
4,671,728 06/754,022 6/09/87 4,672,388 06/820,721 6/09/87 
4,671,732 06/821 ,236 6/09/87 4,672,389 06/738,258 6/09/87 
4,671,741 06/874,079 6/09/87 4,672,390 06/825,780 6/09/87 
4,671,758 06/778,579 6/09/87 4,672,403 06/778,944 6/09/87 
4,671,770 06/674,966 6/09/87 4,672,415 06/646,907 6/09/87 
4,671,771 06/784,223 6/09/87 4,672,418 6/721,236 6/09/87 
4,671,775 06/803 ,409 6/09/87 4,672,422 06/779,597 6/09/87 
4,671,778 06/841,229 6/09/87 4,672,428 06/836,410 6/09/87 
4,671,782 06/738,676 6/09/87 4,672,431 06/904,796 6/09/87 
4,671,783 06/67 1,403 6/09/87 4,672,435 06/757,685 6/09/87 
4,671,787 06/854,038 6/09/87 4,672,436 06/826,384 6/09/87 
4,671,790 06/816,525 6/09/87 4,672,452 06/663,732 6/09/87 
4,671,792 06/830,694 6/09/87 4,672,487 06/696,205 6/09/87 
4,671,807 06/872,386 6/09/87 4,672,493 06/727,220 6/09/87 
4,671,811 06/733,971 6/09/87 4,672,508 06/728,746 6/09/87 
4,671,818 06/770,482 6/09/87 4,672,513 06/869, 136 6/09/87 
4,671,821 06/526,766 6/09/87 4,672,515 06/729,527 6/09/87 
4,671,834 06/737,255 6/09/87 4,672,523 06/854,597 6/09/87 
4,671,850 06/766,748 6/09/87 4,672,526 06/755,137 6/09/87 
4,671,855 06/787,538 6/09/87 4,672,529 06/665,166 6/09/87 
4,671,863 06/792,203 6/09/87 4,672,532 06/817,770 6/09/87 
4,671,905 06/729,590 6/09/87 4,672,570 06/905,596 6/09/87 
4,671,921 06/576,383 6/09/87 4,672,578 06/582,540 6/09/87 
4,671,922 06/613,767 6/09/87 4,672,610 06/733,545 6/09/87 
4,671,932 06/604,821 6/09/87 4,672,616 06/822,831 6/09/87 
4,671,948 06/822,243 6/09/87 4,672,628 06/747,139 6/09/87 
4,671,960 06/887,981 6/09/87 4,672,640 06/706,396 6/09/87 
4,671,962 06/833,235 6/09/87 4,672,653 06/819,065 6/09/87 
4,671,963 06/753,312 6/09/87 4,672,656 06/660,482 6/09/87 
4,671,965 06/878,299 6/09/87 4,672,680 06/741,120 6/09/87 
4,671,984 06/688,924 6/09/87 4,672,687 06/696,034 6/09/87 
4,671,988 06/897,937 6/09/87 4,672,695 06/796,556 6/16/87 
4,672,002 06/598,098 6/09/87 4,672,697 06/791 ,463 6/16/87 
4,672,004 06/846,108 6/09/87 4,672,703 06/752,372 6/16/87 
4,672,010 06/886,620 6/09/87 4,672,704 06/800,216 6/16/87 
4,672,012 06/733,306 6/09/87 4,672,712 06/8 12,903 6/16/87 
4,672,021 06/740,369 6/09/87 4,672,716 06/820,092 6/16/87 
4,672,022 06/753,133 6/09/87 4,672,724 06/865,370 6/16/87 
4,672,024 06/601 ,462 6/09/87 4,672,734 06/830,926 6/16/87 
4,672,034 06/603,318 6/09/87 4,672,736 06/766,540 6/16/87 
4,672,044 06/644,217 6/09/87 4,672,745 06/720,855 6/16/87 
4,672,047 06/831,172 6/09/87 4,672,746 06/861 ,063 6/16/87 
4,672,052 06/768,508 6/09/87 4,672,751 06/888,414 6/16/87 
4,672,054 06/761 ,596 6/09/87 4,672,755 06/736,088 6/16/87 
4,672,055 06/711,662 6/09/87 4,672,756 06/785,745 6/16/87 
4,672,071 06/808,401 6/09/87 4,672,758 06/745,675 6/16/87 
4,672,073 06/795,103 6/09/87 4,672,761 06/863,739 6/16/87 
4,672,085 06/844,405 6/09/87 4,672,764 06/782,954 6/16/87 
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4,673,125 06/877,172 6/16/87 
4,672,765 06/866,394 6/16/87 4,673,127 06/886,328 6/16/87 
4,672,769 06/889,752 6/16/87 4,673,129 06/847,770 6/16/87 
4,672,770 06/844,381 6/16/87 4,673,132 06/363,306 6/16/87 
4,672,779 06/280, 136 6/16/87 4,673,139 06/759,653 6/16/87 
4,672,783 06/787 ,323 6/16/87 4,673,144 06/847 ,762 6/16/87 
4,672,786 06/843,292 6/16/87 4,673,145 06/819,827 6/16/87 
4,672,790 06/786,732 6/16/87 4,673,148 06/870,770 6/16/87 
4,672,794 06/760,336 6/16/87 4,673,152 06/837,803 6/16/87 
4,672,807 06/752,232 6/16/87 4,673,158 06/802,235 6/16/87 
4,672,813 06/866,945 6/16/87 4,673,159 06/662,260 6/16/87 
4,672,833 06/790,544 6/16/87 4,673,162 06/817,161 6/16/87 
4,672,837 06/892,671 6/16/87 4,673,165 06/851,959 6/16/87 
4,672,843 06/853,924 6/16/87 4,673,169 06/773,448 6/16/87 
4,672,854 06/795 ,089 6/16/87 4,673,174 06/884,415 6/16/87 
4,672,859 06/835,336 6/16/87 4,673,175 06/772,506 6/16/87 
4,672,862 06/823,018 6/16/87 4,673,179 06/770,840 6/16/87 
4,672,869 06/823,868 6/16/87 4,673,181 06/827 ,343 6/16/87 
4,672,878 06/828,690 6/16/87 4,673,183 06/779,092 6/16/87 
4,672,881 06/891,717 6/16/87 4,673,185 06/737,725 6/16/87 
4,672,889 06/747 ,974 6/16/87 4,673,186 06/839,546 6/16/87 
4,672,890 06/874, 136 6/16/87 4,673,197 06/889,432 6/16/87 
4,672,897 06/859,599 6/16/87 4,673,198 06/792,516 6/16/87 
4,672,899 06/876,869 6/16/87 4,673,205 06/874,464 6/16/87 
4,672,910 06/787,301 6/16/87 4,673,213 06/826,302 6/16/87 
4,672,911 06/800,659 6/16/87 4,673,230 06/845,186 6/16/87 
4,672,914 06/840,311 6/16/87 4,673,236 06/788,991 6/16/87 
4,672,916 06/614,062 6/16/87 4,673,250 06/764,021 6/16/87 
4,672,917 06/706,261 6/16/87 7,673,256 06/674,868 6/16/87 
4,672,920 06/819,721 6/16/87 4,673,259 06/838,836 6/16/87 
4,672,923 06/845,607 6/16/87 4,673,269 06/715,243 6/16/87 
4,672,924 06/840,313 6/16/87 4,673,308 06/865,630 6/16/87 
4,672,925 06/837,416 6/16/87 4,673,319 06/828,498 6/16/87 
4,672,942 06/802,736 6/16/87 4,673,325 06/821 ,000 6/16/87 
4,672,944 06/867 ,504 6/16/87 4,673,330 06/777 ,302 6/16/87 
4,672,945 06/642,097 6/16/87 4,673,336 06/847 ,478 6/16/87 
4,672,953 06/741 ,860 6/16/87 4,673,347 06/642,998 6/16/87 
4,672,958 06/687 ,298 6/16/87 4,673,353 06/869,148 6/16/87 
4,672,959 06/78 1,406 6/16/87 4,673,356 06/785,454 6/16/87 
4,672,965 06/641 ,376 6/16/87 4,673,362 06/699,796 6/16/87 
4,672,966 06/713,991 6/16/87 4,673,364 06/893,655 6/16/87 
4,672,967 06/853,543 6/16/87 4,673,369 06/791 ,133 6/16/87 
4,672,968 06/771,031 6/16/87 4,673,373 06/795,283 6/16/87 
4,672,983 06/657 ,073 6/16/87 4,673,379 06/780,118 6/16/87 
4,672,985 06/7 12,734 6/16/87 4,673,382 06/821 ,390 6/16/87 
4,672,987 06/735,999 6/16/87 4,673,388 06/711,676 6/16/87 
4,672,990 06/786,671 6/16/87 4,673,392 06/783,200 6/16/87 
4,672,992 06/830,918 6/16/87 4,673,396 06/648 ,234 6/16/87 
4,672,993 06/800,491 6/16/87 4,673,413 06/730,453 6/16/87 
4,672,997 06/665,929 6/16/87 4,673,416 06/874,820 6/16/87 
4,673,001 06/781 ,523 6/16/87 4,673,420 06/827 ,404 6/16/87 
4,673,005 06/8 11,734 6/16/87 4,673,424 06/873,998 6/16/87 
4,673,006 06/764,771 6/16/87 4,673,425 06/906,482 6/16/87 
4,673,009 06/867,071 6/16/87 4,673,448 06/697,762 6/16/83 
4,673,010 06/742,991 6/16/87 4,673,454 06/773,680 6/16/83 
4,673,014 06/741,921 6/16/87 4,673,475 06/749,833 6/16/87 
4,673,016 06/776,743 6/16/87 4,673,478 06/890,203 6/16/87 
4,673,017 06/837 ,503 6/16/87 4,673,481 06/828,294 6/16/87 
4,673,020 06/717,388 6/16/87 4,673,491 06/726,400 6/16/87 
4,673,028 06/766,543 6/16/87 4,673,492 06/740,499 6/16/87 
4,673,029 06/638,244 6/16/87 4,673,496 06/774, 139 6/16/87 
4,673,047 06/852,421 6/16/87 4,673,498 06/782,979 6/16/87 
4,673,050 06/772,872 6/16/87 4,673,506 06/801,520 6/16/87 
4,673,053 06/813,695 6/16/87 4,673,510 06/807 ,026 6/16/87 
4,673,054 06/734,352 6/16/87 4,673,511 06/781,614 6/16/87 
4,673,060 06/83 1,367 6/16/87 4,673,519 06/747,579 6/16/87 
4,673,061 06/896,045 6/16/87 4,673,524 06/863,847 6/16/87 
4,673,080 06/873,496 6/16/87 4,673,528 06/781 ,820 6/16/87 
4,673,081 06/879,849 6/16/87 4,673,533 06/879,417 6/16/87 
4,673,090 06/851,971 6/16/87 4,673,536 06/664,936 6/16/87 
4,673,094 06/910,366 6/16/87 4,673,544 06/580,693 6/16/87 
4,673,102 06/700,083 6/16/87 4,673,549 06/836,978 6/16/87 
4,673,103 06/765,833 6/16/87 4,673,573 06/689,846 6/16/87 
4,673,108 06/564,988 6/16/87 4,673,582 06/836,383 6/16/87 
4,673,116 06/921 ,036 6/16/87 4,673,585 06/752,595 6/16/87 
4,673,117 06/825,445 6/16/87 4,673,589 06/830,701 6/16/87 
4,673,118 06/820,976 6/16/87 4,673,590 06/833,680 6/16/87 
4,673,121 06/792,311 6/16/87 4,673,599 06/822,283 6/16/87 
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4,674,212 06/760,086 6/23/87 
4,673,608 06/897 ,255 6/16/87 4,674,213 06/718,176 6/23/87 
4,673,613 06/790,230 6/16/87 4,674,220 06/904,946 6/23/87 
4,673,641 06/573,642 6/16/87 4,674,224 06/850,600 6/23/87 
4,673,653 06/840,613 6/16/87 4,674,227 06/794,537 6/23/87 
4,673,656 06/747,957 6/16/87 4,674,232 06/819,904 6/23/87 
4,673,667 06/793,645 6/16/87 4,674,235 06/416,129 6/23/87 
4,673,674 06/704,040 6/16/87 4,674,237 06/261,543 6/23/87 
4,673,675 06/774,043 6/16/87 4,674,240 06/857,989 6/23/87 
4,673,682 06/530,000 6/16/87 4,674,241 06/784,688 6/23/87 
4,673,697 06/886,312 6/16/87 4,674,244 06/887,125 6/23/87 
4,673,729 06/717,410 6/16/87 4,674,250 06/639,840 6/23/87 
4,673,751 06/673,921 6/16/87 4,674,254 06/666,232 6/23/87 
4,673,753 06/825 ,663 6/16/87 4,674,255 06/910,862 6/23/87 
4,673,760 06/778,458 6/16/87 4,674,256 06/611,183 6/23/87 
4,673,771 06/860,656 6/16/87 4,674,262 06/840,645 6/23/87 
4,673,778 06/698,436 6/16/87 4,674,263 06/792,501 6/23/87 
4,673,782 06/771,649 6/16/87 4,674,270 06/841,980 6/23/87 
4,673,785 06/878,786 6/16/87 4,674,275 06/890,551 6/23/87 
4,673,798 06/847,360 6/16/87 4,674,280 06/796,918 6/23/87 
4,673,813 06/739,145 6/16/87 4,674,281 06/863,840 6/23/87 
4,673,822 06/788,462 6/16/87 4,674,282 06/704,926 6/23/87 
4,673,824 06/835,492 6/16/87 4,674,284 06/854,616 6/23/87 
4,673,828 06/721,277 6/16/87 4,674,286 06/723,837 6/23/87 
4,673,842 06/771,696 6/16/87 4,674,297 06/829,429 6/23/87 
4,673,854 06/636,718 6/16/87 4,674,303 06/365,797 6/23/87 
4,673,864 06/785,622 6/16/87 4,674,306 06/776,574 6/23/87 
4,673,870 06/763,362 6/16/87 4,674,311 06/781,996 6/23/87 
4,673,871 06/812,630 6/16/87 4,674,313 06/717,503 6/23/87 
4,673,875 06/758,288 6/16/87 4,674,315 06/798,254 6/23/87 
4,673,876 06/587,709 6/16/87 4,674,316 06/854,263 6/23/87 
4,673,883 06/652,593 6/16/87 4,674,324 06/617,329 6/23/87 
4,673,894 06/850, 162 6/16/87 4,674,334 06/865,507 6/23/87 
4,673,895 06/900,499 6/16/87 4,674,335 06/830,769 6/23/87 
4,673,899 06/779,375 6/16/87 4,674,348 06/765,064 6/23/87 
4,673,900 06/727,036 6/16/87 4,674,352 06/687 ,272 6/23/87 
4,673,909 06/869,970 6/16/87 4,674,355 06/778,608 6/23/87 
4,673,913 06/418,529 6/16/87 4,674,359 06/465,018 6/23/87 
4,673,914 06/591 ,507 6/16/87 4,674,365 06/517,673 6/23/87 
4,673,924 06/784,785 6/16/87 4,674,367 06/851 ,283 6/23/87 
4,673,929 06/600,980 6/16/87 4,674,386 06/747,807 6/23/87 
4,673,930 06/699,762 6/16/87 4,674,395 06/658,541 6/23/87 
4,673,931 06/713,137 6/16/87 4,674,401 06/758,489 6/23/87 
4,673,940 06/447,077 6/16/87 4,674,402 06/724,002 6/23/87 
4,673,968 06/866,951 6/16/87 4,674,406 06/817,640 6/23/87 
4,673,993 06/817,345 6/16/87 4,674,415 06/876,471 6/23/87 
4,673,997 06/773,627 6/16/87 4,674,417 06/881 ,253 6/23/87 
4,674,013 06/753,696 6/16/87 4,674,425 06/87 1,496 6/23/87 
4,674,014 06/779,105 6/16/87 4,674,428 06/809,185 6/23/87 
4,674,015 06/859,995 6/16/87 4,674,430 06/824,524 6/23/87 
4,674,030 06/573,351 6/16/87 4,674,456 06/768,358 6/23/87 
4,674,066 06/835,659 6/16/87 4,674,466 06/756,229 6/23/87 
4,674,099 06/605,772 6/16/87 4,674,472 06/735,255 6/23/87 
4,674,104 06/830,765 6/16/87 4,674,476 06/557,414 6/23/87 
4,674,118 06/715,725 6/16/87 4,674,487 06/759,745 6/23/87 
4,674,123 06/614,827 6/16/87 4,674,493 06/877,608 6/23/87 
4,674,132 06/932,271 6/23/87 4,674,494 06/732,680 6/23/87 
4,674,137 06/839,154 6/23/87 4,674,503 06/240,728 6/23/87 
4,674,138 06/726,345 6/23/87 4,674,507 06/263,751 6/23/87 
4,674,139 06/907 ,622 6/23/87 4,674,535 06/785,700 6/23/87 
4,674,141 06/727,741 6/23/87 4,674,539 06/831,976 6/23/87 
4,674,143 06/830,942 6/23/87 4,674,559 06/823,452 6/23/87 
4,674,147 06/821,794 6/23/87 4,674,560 06/709,269 6/23/87 
4,674,154 06/714,995 6/23/87 4,674,561 06/717,190 6/23/87 
4,674,155 06/743,938 6/23/87 4,674,564 06/854,077 6/23/87 
4,674,158 06/899,055 6/23/87 4,674,570 06/803,020 6/23/87 
4,674,159 06/784,217 6/23/87 4,674,580 06/770, 147 6/23/87 
4,674,168 06/787 ,327 6/23/87 4,674,581 06/850,752 
4,674,169 06/827 ,344 6/23/87 4,674,585 06/8 13,867 
4,674,172 06/811,358 6/23/87 4,674,598 06/861,281 
4,674,184 06/839,650 6/23/87 4,674,599 06/907 ,464 
4,674,185 06/884,073 6/23/87 4,674,602 06/816,286 
4,674,186 06/878,011 6/23/87 4,674,620 06/715,452 
4,674,191 06/882,829 6/23/87 4,674,623 06/753,063 
4,674,192 06/825,569 6/23/87 4,674,627 06/669,923 
4,674,195 06/670,644 6/23/87 4,674,633 06/913,602 
4,674,196 06/803,124 6/23/87 4,674,640 06/843,070 
4,674,202 06/832,433 6/23/87 4,674,641 06/879,932 
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4,675,018 06/853,733 6/23/87 
4,674,651 06/799,353 6/23/87 4,675,019 06/790,854 6/23/87 
4,674,655 06/800,296 6/23/87 4,675,023 06/744,257 6/23/87 
4,674,657 06/894,397 6/23/87 4,675,027 06/726,569 6/23/87 
4,674,662 06/743,462 6/23/87 4,675,036 06/809,957 6/23/87 
4,674,664 06/8 14,965 6/23/87 4,675,094 06/751,525 6/23/87 
4,674,673 06/761,564 6/23/87 4,675,097 06/687,712 6/23/87 
4,674,675 06/576,453 6/23/87 4,675,098 06/622,490 6/23/87 
4,674,681 06/761 ,393 6/23/87 4,675,114 06/797,676 6/23/87 
4,674,682 06/799,172 6/23/87 4,675,115 06/836,721 6/23/87 
4,674,685 06/689,437 6/23/87 4,675,125 06/864,781 6/23/87 
4,674,689 06/322,214 6/23/87 4,675,149 06/824,898 6/23/87 
4,674,692 06/869,086 6/23/87 4,675,150 06/653,316 6/23/87 
4,674,696 06/840,516 6/23/87 4,675,154 06/811,726 6/23/87 
4,674,697 06/854,834 6/23/87 4,675,159 06/780,668 6/23/87 
4,674,700 06/773,139 6/23/87 4,675,163 06/843,591 6/23/87 
4,674,705 06/739,971 6/23/87 4,675,185 06/806,062 6/23/87 
4,674,713 06/655,525 6/23/87 4,675,203 06/849,576 6/23/87 
4,674,717 06/888,082 6/23/87 4,675,217 06/568,196 6/23/87 
4,674,718 06/670,542 6/23/87 4,675,218 06/777,962 6/23/87 
4,674,720 06/844,204 6/23/87 4,675,222 06/880, 146 6/23/87 
4,674,723 06/752,848 6/23/87 4,675,223 06/838,115 6/23/87 
4,674,724 06/915,968 6/23/87 4,675,235 06/817,470 6/23/87 
4,674,730 06/843,643 6/23/87 4,675,238 06/8 16,395 6/23/87 
4,674,731 06/824,505 6/23/87 4,675,242 06/792,523 6/23/87 
4,674,732 06/820,086 6/23/87 4,675,244 06/786,838 6/23/87 
4,674,735 06/755,682 6/23/87 4,675,255 06/905,725 6/23/87 
4,674,746 06/593,974 6/23/87 4,675,279 06/758,622 6/23/87 
4,674,749 06/8 19,736 6/23/87 4,675,283 06/632,512 6/23/87 
4,674,750 06/839,368 6/23/87 4,675,288 06/585,375 6/23/87 
4,674,752 06/867,139 6/23/87 4,675,291 06/586,558 6/23/87 
4,674,756 06/856,400 6/23/87 4,675,293 06/640,890 6/23/87 
4,674,758 06/779,711 6/23/87 4,675,294 06/835,442 6/23/87 
4,674,760 06/848,020 6/23/87 4,675,306 06/483,962 6/23/87 
4,674,761 06/832,849 6/23/87 4,675,315 06/724,093 6/23/87 
4,674,762 06/699, 155 6/23/87 4,675,327 06/483,281 6/23/87 
4,674,763 06/85 1,093 6/23/87 4,675,329 06/750,561 6/23/87 
4,674,765 06/811,448 6/23/87 4,675,331 06/843,888 6/23/87 
4,674,783 06/912,180 6/23/87 4,675,340 06/807 ,744 6/23/87 
4,674,785 06/837 ,057 6/23/87 4,675,379 06/852,467 6/23/87 
4,674,787 06/785,609 6/23/87 4,675,381 06/711,469 6/23/87 
4,674,790 06/769,266 6/23/87 4,675,388 06/670,629 6/23/87 
4,674,793 06/807,160 6/23/87 4,675,392 06/673,796 6/23/87 
4,674,798 06/833,672 6/23/87 4,675,396 06/798,858 6/23/87 
4,674,800 06/826,908 6/23/87 4,675,402 06/783,426 6/23/87 
4,674,813 06/867 ,993 6/23/87 4,675,404 06/885,315 6/23/87 
4,674,821 06/834,352 6/23/87 4,675,406 06/818,310 6/23/87 
4,674,823 06/777 ,246 6/23/87 4,675,416 06/752,082 6/23/87 
4,674,831 06/536,941 6/23/87 4,675,419 06/800,229 6/23/87 
4,674,847 06/859,500 6/23/87 4,675,425 06/801,185 6/23/87 
4,674,849 06/73 1,366 6/23/87 4,675,429 06/818,722 6/23/87 
4,674,872 06/599,717 6/23/87 4,675,430 06/875,701 6/23/87 
4,674,879 06/791 ,338 6/23/87 4,675,440 06/816,055 6/23/87 
4,674,882 06/709,582 6/23/87 4,675,465 06/814,440 6/23/87 
4,674,885 06/688,755 6/23/87 4,675,466 06/859,504 6/23/87 
4,674,898 06/668,192 6/23/87 4,675,467 06/859,505 6/23/87 
4,674,900 06/772,869 6/23/87 4,675,472 06/892,421 6/23/87 
4,674,903 06/849,265 6/23/87 4,675,473 06/924,661 6/23/87 
4,674,908 06/768,000 6/23/87 4,675,479 06/853,926 6/23/87 
4,674,913 06/681 ,888 6/23/87 4,675,480 06/522,318 6/23/87 
4,674,923 06/793,655 6/23/87 4,675,482 06/788,636 6/23/87 
4,674,957 06/810,392 6/23/87 4,675,500 06/665,998 6/23/87 
4,674,959 06/781,961 6/23/87 4,675,506 06/83 1,867 6/23/87 
4,674,967 06/765,688 6/23/87 4,675,509 06/572,476 6/23/87 
4,674,970 06/773,532 6/23/87 4,675,520 06/738,155 6/23/87 
4,674,971 06/773,534 6/23/87 4,675,522 06/785,739 6/23/87 
4,674,976 06/817,589 6/23/87 4,675,524 06/831,730 6/23/87 
4,674,977 06/791,346 6/23/87 4,675,527 06/733,376 6/23/87 
4,674,981 06/772,054 6/23/87 4,675,537 06/718,663 6/23/87 
4,674,982 06/831 ,812 6/23/87 4,675,542 06/742,804 6/23/87 
4,674,983 06/923,570 6/23/87 4,675,573 06/779,255 6/23/87 
4,674,987 06/822,109 6/23/87 4,675,585 06/648, 147 6/23/87 
4,674,988 06/785,223 6/23/87 4,675,586 06/760,364 6/23/87 
4,674,989 06/826,847 6/23/87 4,675,588 06/706,514 6/23/87 
4,674,990 06/849, 107 6/23/87 4,675,589 06/776,945 6/23/87 
4,675,000 06/757,950 6/23/87 4,675,590 06/737,235 6/23/87 
4,675,007 06/783,739 6/23/87 4,675,597 06/814,167 6/23/87 
4,675,014 06/707,706 6/23/87 4,675,603 06/624,594 6/23/87 
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4,676,089 06/869,539 6/30/87 
4,675,617 06/825,397 6/23/87 4,676,098 06/767,755 6/30/87 
4,675,625 06/760,818 6/23/87 4,676,105 06/850,269 6/30/87 
4,675,626 06/802,478 6/23/87 4,676,107 06/855,502 6/30/87 
4,675,627 06/761 ,007 6/23/87 4,676,110 06/886,121 6/30/87 
4,675,638 06/825,349 6/23/87 4,676,120 06/869,771 6/30/87 
4,675,641 06/876,499 6/23/87 4,676,122 06/820,571 6/30/87 
4,675,642 06/689,273 6/23/87 4,676,130 06/832,963 6/30/87 
4,675,643 06/645,262 6/23/87 4,676,133 06/784,313 6/30/87 
4,675,657 06/838,163 6/23/87 4,676,138 06/836,114 6/30/87 
4,675,661 06/807,979 6/23/87 4,676,141 06/624,126 6/30/87 
4,675,663 06/822,746 6/23/87 4,676,144 06/814,230 6/30/87 
4,675,666 06/866,674 6/23/87 4,676,146 06/757,599 6/30/87 
4,675,672 06/782,560 6/23/87 4,676,151 06/772,038 6/30/87 
4,675,673 06/574,599 6/23/87 4,676,163 06/643,122 6/30/87 
4,675,688 06/717,124 6/23/87 4,676,164 06/8 15,663 6/30/87 
4,675,701 06/853,677 6/23/87 4,676,169 06/855,838 6/30/87 
4,675,703 06/642,626 6/23/87 4,676,170 06/873,489 6/30/87 
4,675,712 06/714,506 6/23/87 4,676,171 06/809,424 6/30/87 
4,675,748 06/722,202 6/23/87 4,676,181 06/787,257 6/30/87 
4,675,768 06/591 ,877 6/23/87 4,676,182 06/591,936 6/30/87 
4,675,776 06/674,451 6/23/87 4,676,185 06/774,857 6/30/87 
4,675,777 06/681,165 6/23/87 4,676,186 06/803,153 6/30/87 
4,675,784 06/770,874 6/23/87 4,676,188 06/872,260 6/30/87 
4,675,792 06/615,054 6/23/87 4,676,196 06/747,031 6/30/87 
4,675,805 06/643,265 6/23/87 4,676,202 06/859,553 6/30/87 
4,675,826 06/637,750 6/23/87 4,676,304 06/812,987 6/30/87 
4,675,828 06/538,893 6/23/87 4,676,214 06/707 ,472 6/30/87 
4,675,839 06/721,610 6/23/87 4,676,220 06/703,030 6/30/87 
4,675,858 06/753,932 6/23/87 4,676,222 06/659,216 6/30/87 
4,675,871 06/659,367 6/23/87 4,676,228 06/791,219 6/30/87 
4,675,878 06/698,418 6/23/87 4,676,229 06/849,887 6/30/87 
4,675,883 06/780,894 6/23/87 4,676,234 06/829,893 6/30/87 
4,675,888 06/688,260 6/23/87 4,676,243 06/773,991 6/30/87 
4,675,892 06/735,353 6/23/87 4,676,245 06/781,101 6/30/87 
4,675,895 06/870,910 6/23/87 4,676,254 06/837 ,008 6/30/87 
4,675,896 06/773,253 6/23/87 4,676,256 06/843,275 6/30/87 
4,675,898 06/679, 164 6/23/87 4,676,257 06/684,127 6/30/87 
4,675,910 06/848,331 6/23/87 4,676,260 06/555,580 6/30/87 
4,675,914 06/862,262 6/30/88 4,676,264 06/778,846 6/30/87 
4,675,916 06/837,151 6/30/88 4,676,265 06/245,187 6/30/87 
4,675,923 06/8 13,056 6/30/87 4,676,269 06/837,521 6/30/87 
4,675,925 06/847,957 6/30/87 4,676,272 06/219,493 6/30/87 
4,675,926 06/726,897 6/30/87 4,676,231 06/847,657 6/30/87 
4,675,929 06/712,629 6/30/87 4,676,283 06/781,456 6/30/87 
4,675,931 06/748,592 6/30/87 4,676,238 06/703,893 6/30/87 
4,675,932 06/893 ,607 6/30/87 4,676,291 06/794,782 6/30/87 
4,675,936 06/801,231 6/30/87 4,676,295 06/825,670 6/30/87 
4,675,939 06/696,271 6/30/87 4,676,301 06/844,075 6/30/87 
4,675,946 06/830,380 6/30/87 4,676,311 06/668,515 6/30/87 
4,675,949 06/848 ,496 6/30/87 4,676,313 06/793,129 6/30/87 
4,675,954 06/822,473 6/30/87 4,676,316 06/798,663 6/30/87 
4,675,956 06/843,244 6/30/87 4,676,318 06/936,564 6/30/87 
4,675,958 06/866,339 6/30/87 4,676,332 06/831,214 6/30/87 
4,675,959 06/735,025 6/30/87 4,676,341 06/887,193 6/30/87 
4,675,965 06/811,422 6/30/87 4,676,342 06/824,890 6/30/87 
4,675,968 06/811,362 6/30/87 4,676,345 06/828,946 6/30/87 
4,675,979 06/863,311 6/30/87 4,676,346 06/648,421 6/30/87 
4,675,980 06/863,312 6/30/87 4,676,348 06/836,948 6/30/87 
4,675,984 06/777 ,736 6/30/87 4,676,349 06/836,930 6/30/87 
4,675,990 06/670,115 6/30/87 4,676,355 06/854,335 6/30/87 
4,676,003 06/849,837 6/30/87 4,676,357 06/830, 107 6/30/87 
4,676,005 06/869,627 6/30/87 4,676,358 06/792,300 6/30/87 
4,676,007 06/701,775 6/30/87 4,676,369 06/819,555 6/30/87 
4,676,012 06/783,673 6/30/87 4,676,374 06/820,267 6/30/87 
4,676,014 06/821,997 6/30/87 4,676,382 06/882,188 6/30/87 
4,676,019 06/819,823 6/30/87 4,676,383 06/821 ,842 6/30/87 
4,676,020 06/901,801 6/30/87 4,676,388 06/867 ,316 6/30/87 
4,676,022 06/842,130 6/30/87 4,676,392 06/270,468 6/30/87 
4,676,026 06/844,843 6/30/87 4,676,393 06/887,837 6/30/87 
4,676,027 06/809,576 6/30/87 4,676,394 06/796,597 6/30/87 
4,676,028 06/848,405 6/30/87 4,676,396 06/786,602 6/30/87 
4,676,029 06/721,292 6/30/87 4,676,397 06/833,542 6/30/87 
4,676,030 06/903,219 6/30/87 4,676,400 06/749,292 6/30/87 
4,676,031 06/902,186 6/30/87 4,676,403 06/873,880 6/30/87 
4,676,049 06/651,797 6/30/87 4,676,407 06/713,894 6/30/87 
4,676,067 06/594,030 6/30/87 4,676,413 06/808,802 6/30/87 
4,676,073 06/873,253 6/30/87 4,676,416 06/871,258 6/30/87 
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4,676,874 06/795,866 6/30/87 
4,676,418 06/839,126 6/30/87 4,676,875 06/8 16,576 6/30/87 
4,676,419 06/925,501 6/30/87 4,676,891 06/718,857 6/30/87 
4,676,424 06/827,715 6/30/87 4,676,899 06/809,151 6/30/87 
4,676,425 06/805,296 6/30/87 4,676,900 06/658,825 6/30/87 
4,676,431 06/942,802 6/30/87 4,676,904 06/640,506 6/30/87 
4,676,433 06/716,169 6/30/87 4,676,908 06/672,952 6/30/87 
4,676,436 06/667,853 6/30/87 4,676,909 06/789,701 6/30/87 
4,676,443 06/744,756 6/30/87 4,676,917 06/833,696 6/30/87 
4,676,451 06/794,763 6/30/87 4,676,924 06/749,809 6/30/87 
4,676,465 06/690,776 6/30/87 4,676,930 06/780,052 6/30/87 
4,676,468 06/849,959 6/30/87 4,676,938 06/819,047 6/30/87 
4,676,469 06/777 ,672 6/30/87 4,676,945 06/684,036 6/30/87 
4,676,472 06/806,660 6/30/87 4,676,950 06/576,811 6/30/87 
4,676,485 06/843,737 6/30/87 4,676,952 06/603,521 6/30/87 
4,676,486 06/831,169 6/30/87 4,676,954 06/861,822 6/30/87 
4,676,492 06/750,021 6/30/87 4,676,962 06/901,496 6/30/87 
4,676,493 06/796, 199 6/30/87 4,676,972 06/759,777 6/30/87 
4,676,495 06/836,966 6/30/87 4,677,001 06/658,748 6/30/87 
4,676,502 06/503,731 6/30/87 4,677,010 06/824,380 6/30/87 
4,676,506 06/805,287 6/30/87 4,677,014 06/807 ,783 6/30/87 
4,676,508 06/829,509 6/30/87 4,677,020 06/765,198 6/30/87 
4,676,521 06/861,913 6/30/87 4,677,029 06/800,479 6/30/87 
4,676,523 06/780,617 6/30/87 4,677,041 06/835,769 6/30/87 
4,676,526 06/891,772 6/30/87 4,677,050 06/903,888 6/30/87 
4,676,527 06/829,443 6/30/87 4,677,060 06/680,078 6/30/87 
4,676,538 06/884,028 6/30/87 4,677,076 06/796,525 6/30/87 
4,676,541 06/808,371 6/30/87 4,677,079 06/496,526 6/30/87 
4,676,542 06/815,916 6/30/87 4,677,081 06/785,320 6/30/87 
4,676,547 06/926,679 6/30/87 4,677,091 06/903,912 6/30/87 
4,676,554 06/803,395 6/30/87 4,677,097 06/784,403 6/30/87 
4,676,555 06/780,999 6/30/87 4,677,112 06/800,853 6/30/87 
4,676,558 06/692,790 6/30/87 4,677,122 06/844,058 6/30/87 
4,676,562 06/747,410 6/30/87 4,677,128 06/705,558 6/30/87 
4,676,565 06/782,673 6/30/87 4,677,135 06/890,558 6/30/87 
4,676,595 06/8 14,368 6/30/87 4,677,139 06/734,430 6/30/87 
4,676,599 06/765,428 6/30/87 4,677,149 06/940,637 6/30/87 
4,676,602 06/742,784 6/30/87 4,677,159 06/788, 133 6/30/87 
4,676,617 06/738,823 6/30/87 4,677,190 06/861 ,461 6/30/87 
4,676,619 06/837 ,044 6/30/87 4,677,210 06/746,436 6/30/87 
4,676,620 06/748,270 6/30/87 4,677,211 06/759,537 6/30/87 
4,676,622 06/837 ,944 6/30/87 4,677,223 06/842,208 6/30/87 
4,676,626 06/8 16,528 6/30/87 4,677,229 06/754,972 6/30/87 
4,676,638 06/595,337 6/30/87 4,677,238 06/906,851 6/30/87 
4,676,640 06/650,320 6/30/87 4,677,261 06/765,117 6/30/87 
4,676,648 06/654,494 6/30/87 4,677,279 06/829,993 6/30/87 
4,676,652 06/498,200 6/30/87 4,677,281 06/927 ,264 6/30/87 
4,676,656 06/895,784 6/30/87 4,677,282 06/833,284 6/30/87 
4,676,674 06/619,556 6/30/87 4,677,283 06/900,409 6/30/87 
4,676,684 06/703,923 6/30/87 4,677,290 06/722,890 6/30/87 
4,676,686 06/898 ,634 6/30/87 4,677,304 06/729,115 6/30/87 
4,676,687 06/587 ,497 6/30/87 4,677,316 06/659,552 6/30/87 
4,676,688 06/733,131 6/30/87 4,677,323 06/757,335 6/30/87 
4,676,691 06/901,013 6/30/87 4,677,348 06/728,704 6/30/87 
4,676,698 06/698,589 6/30/87 4,677,351 06/746,509 6/30/87 
4,676,705 06/826,353 6/30/87 4,677,353 06/8 10,764 6/30/87 
4,676,711 06/832,983 6/30/87 4,677,363 06/833,842 6/30/87 
4,676,712 06/746,476 6/30/87 4,677,371 06/773,210 6/30/87 
4,676,713 06/805,857 6/30/87 4,677,393 06/789,450 6/30/87 
4,676,716 06/794,958 6/30/87 4,677,406 06/808,127 6/30/87 
4,676,717 06/736,664 6/30/87 4,677,410 06/889,620 6/30/87 
4,676,727 06/849,731 6/30/87 4,677,424 06/691 ,868 6/30/87 
4,676,739 06/838,137 6/30/87 4,677,429 06/603,891 6/30/87 
4,676,745 06/756,163 6/30/87 4,677,440 06/476,129 6/30/87 
4,676,750 06/695,167 6/30/87 4,677,441 06/693,549 6/30/87 
4,676,752 06/809,253 6/30/87 4,677,463 06/755,043 6/30/87 
4,676,754 06/827 ,937 6/30/87 4,677,472 06/799,797 6/30/87 
4,676,768 06/85 1,043 6/30/87 4,677,511 06/686,641 6/30/87 
4,676,770 06/756,315 6/30/87 4,677,514 06/67 1,693 6/30/87 
4,676,775 06/624,959 6/30/87 4,677,515 06/735,832 6/30/87 
4,676,777 06/588,142 6/30/87 4,677,520 06/775,591 6/30/87 
4,676,780 06/831,799 6/30/87 4,677,536 06/840,274 6/30/87 
4,676,790 06/779,808 6/30/87 4,677,543 06/651,538 6/30/87 
4,676,846 06/832,296 6/30/87 4,677,559 06/692,090 6/30/87 
4,676,857 06/820,525 6/30/87 4,677,567 06/684,899 6/30/87 
4,676,859 06/426,897 6/30/87 4,677,574 06/642,339 6/30/87 
4,676,862 06/740,768 6/30/87 4,677,594 06/696,329 6/30/87 
4,676,870 06/869,767 6/30/87 4,677,600 06/807,836 6/30/87 





Marcu 24, 1992 U. S. PATENT AND TRADEMARK OFFICE 1136 OG 155 


Patent Number Serial Number Issue Date 4,678,001 06/828,136 7/07/87 

4,678,008 06/904,365 7/07/87 
4,677,604 06/698,109 6/30/87 4,678,010 06/704,521 7/07/87 
4,677,613 06/698,410 6/30/87 4,678,011 06/8 16,885 7/07/87 
4,677,628 06/746,307 6/30/87 4,678,016 06/902,788 7/07/87 
4,677,629 06/781 ,812 6/30/87 4,678,018 06/826,599 7/07/87 
4,677,636 06/790,594 6/30/87 4,678,020 06/809,258 7/07/87 
4,677,653 06/874,577 6/30/87 4,678,025 06/817,810 7/07/87 
4,677,654 06/753,116 6/30/87 4,678,039 06/824,171 7/07/87 
4,677,662 06/643,426 6/30/87 4,678,059 06/867 ,049 7/07/87 
4,677 ,666 06/632,832 6/30/87 4,678,061 06/826,687 7/07/87 
4,677,670 06/750,739 6/30/87 4,678,065 06/799,576 7/07/87 
4,677,675 06/776,937 6/30/87 4,678,076 06/787,430 7/07/87 
4,677,683 06/609,300 6/30/87 4,678,082 06/884,244 7/07/87 
4,677,686 06/503,321 6/30/87 4,678,083 06/891 ,454 7/07/87 
4,677,693 06/824,426 6/30/87 4,678,093 06/811,102 7/07/87 
4,677,699 06/886,569 7/07/87 4,678,095 06/858,685 7/07/87 
4,677,704 06/854,481 7/07/87 4,678,101 06/759,073 7/07/87 
4,677,708 06/824,520 7/07/87 4,678,104 06/670,618 7/07/87 
4,677,719 06/831,354 7/07/87 4,678,109 06/795 ,343 7/07/87 
4,677,728 06/822,598 7/07/87 4,678,113 06/827 ,397 7/07/87 
4,677,729 06/816,120 7/07/87 4,678,115 06/723,629 7/07/87 
4,677,731 06/733,867 7/07/87 4,678,116 06/857,189 7/07/87 
4,677,732 06/803,468 7/07/87 4,678,119 06/765,049 7/07/87 
4,677,733 06/860,865 7/07/87 4,689,125 06/764,938 7/07/87 
4,677,746 06/8 10,005 7/07/87 4,678,132 06/930,244 7/07/87 
4,677,747 06/839,169 7/07/87 4,678,136 06/874,470 7/07/87 
4,677,751 06/655,815 7/07/87 4,678,141 06/892,452 7/07/87 
4,677,752 06/352,992 7/07/87 4,678,148 06/789,475 7/07/87 
4,677,764 06/700, 133 7/07/87 4,678,150 06/915,978 7/07/87 
4,677,765 06/834,365 7/07/87 4,678,154 06/856,593 7/07/87 
4,677,774 06/799,533 7/07/87 4,678,155 06/941,201 7/07/87 
4,677,775 06/873,965 7/07/87 4,678,157 06/645,802 7/07/87 
4,677,776 06/753,274 7/07/87 4,678,165 06/860,242 7/07,87 
4,677,780 06/798,954 7/07/87 4,678,166 06/855,852 7/07/87 
4,677,782 06/747 ,354 7/07/87 4,678,169 06/882,182 7/07/87 
4,677,784 06/842,273 7/07/87 4,678,185 06/820,538 7/07/87 
4,677,786 06/873,796 7/07/78 4,678,191 06/784,584 7/07/87 
4,677,787 06/661,108 7/07/87 4,678,192 06/815,541 7/07/87 
4,677,789 06/825,258 7/07/87 4,678,201 06/635,278 7/07/87 
4,677,793 06/848,248 7/07/87 4,678,205 06/740,480 7/07/87 
4,677,806 06/848,175 7/07/87 4,678,206 06/898,901 7/07/87 
4,677,812 06/897,381 7/07/87 4,678,209 06/789,681 7/07/87 
4,677,814 06/618,821 7/07/87 + ~=4,678,211 06/760,472 7/07/87 
4,677,815 06/336,743 7/07/87 4,678,212 06/835,649 7/07/87 
4,677,827 06/704,679 7/07/87 4,678,218 06/871,375 7/07/87 
4,677,833 06/861 ,929 7/07/87 4,678,219 06/863,059 7/07/87 
4,677,845 06/804,612 7/07/87 4,678,220 06/830,211 7/07/87 
4,677,850 06/843,922 7/07/87 4,678,221 06/804,525 7/07/87 
4,677,859 06/757,469 7/07/87 4,678,222 06/869,577 7/07/87 
4,677,860 06/833,906 7/07/87 4,678,224 06/730,413 7/07/87 
4,677,862 06/912,156 7/07/87 4,678,238 06/840, 155 7/07/87 
4,677,870 06/781 ,484 7/07/87 4,678,239 06/779,267 7/07/87 
4,677,877 06/771 ,445 7/07/87 4,678,243 06/800,570 7/07/87 
4,677,881 06/859,040 7/07/87 4,678,251 06/827 ,945 7/07/87 
4,677,883 06/872,121 7/07/87 4,678,262 06/918,191 7/07/87 
4,677,884 06/720,170 7/07/87 4,678,265 06/613,265 7/07/87 
4,677,887 06/794,479 7/07/87 4,678,268 06/663,547 7/07/87 
4,677,893 06/748,172 7/07/87 4,678,269 06/807 ,329 7/07/87 
4,677,899 06/832,634 7/07/87 4,678,272 06/347,013 7/07/87 
4,677,903 06/759,205 7/07/87 4,678,277 06/655,024 7/07/87 
4,677,905 06/812,815 7/07/87 4,678,281 06/716,218 7/07/87 
4,677,915 06/624,043 7/07/87 4,678,283 06/647,210 7/07/87 
4,677,918 06/768,805 7/07/87 4,678,292 06/625,025 7/07/87 
4,677,923 06/888,783 7/07/87 4,678,296 06/667 ,374 7/07/87 
4,677,929 06/834,405 7/07/87 4,678,307 06/787 ,284 7/07/87 
4,677,930 06/937,450 7/07/87 4,678,308 06/832,938 7/07/87 
4,677,935 06/749,288 7/07/87 4,678,309 06/832,939 7/07/87 
4,677,936 06/865,558 7/07/87 4,678,329 06/789,280 7/07/87 
4,677,949 06/767,114 7/07/87 4,678,330 06/729,022 7/07/87 
4,677,950 06/818,595 7/07/87 4,678,340 06/794,964 7/07/87 
4,677,951 06/804,195 7/07/87 4,678,342 06/769,426 7/07/87 
4,677,957 06/825,906 7/07/87 4,678,356 06/751,690 7/07/87 
4,677,959 06/865 ,394 7/07/87 4,678,360 06/891 ,243 7/07/87 
4,677,961 06/797 ,037 7/07/87 4,678,368 06/884,648 7/07/87 
4,677,962 06/853,088 7/07/87 4,678,375 06/586,128 7/07/87 
4,677,970 06/764,833 7/07/87 4,678,377 06/725,248 7/07/87 
4,677,984 06/653,460 7/07/87 4,678,381 06/575,170 7/07/87 
4,677,992 06/828,028 7/07/87 4,678,385 06/863 ,067 7/07/87 
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4,678,918 06/776,329 7/07/87 
4,678,387 06/707 ,494 7/07/87 4,678,923 06/841,479 7/07/87 
4,678,390 06/844,455 7/07/87 4,678,924 06/751,431 7/07/87 
4,678,391 06/807,751 7/07/87 4,678,925 06/818,330 7/07/87 
4,678,393 06/834,114 7/07/87 4,678,952 06/765,867 7/07/87 
4,678,394 06/760,542 7/07/87 4,678,958 06/737,260 7/07/87 
4,678,396 06/7 16,146 7/07/87 4,678,959 06/791 ,676 7/07/87 
4,678,403 06/761,532 7/07/87 4,678,965 06/793,885 7/07/87 
4,678,412 06/833,511 7/07/87 4,678,972 06/908,730 7/07/87 
4,678,413 06/821,485 7/07/87 4,678,974 06/865 ,902 7/07/87 
4,678,414 06/938,833 7/07/87 4,678,986 06/856,449 7/07/87 
4,678,419 06/835,160 7/07/87 4,678,995 06/680,866 7/07/87 
4,678,422 06/797 ,223 7/07/87 4,679,007 06/736,215 7/07/87 
4,678,430 06/859,363 7/07/87 4,679,014 06/8 19,304 7/07/87 
4,678,433 06/814,324 7/07/87 4,679,017 06/841,166 7/07/87 
4,678,438 06/924,398 7/07/87 4,679,024 06/78 1,266 7/07/87 
4,678,444 06/832,389 7/07/87 4,679,028 06/846,385 7/07/87 
4,678,445 06/806,423 7/07/87 4,679,031 06/770,752 7/07/87 
4,678,450 06/618,316 7/07/87 4,679,033 06/840,85 1 7/07/87 
4,678,451 06/789,817 7/07/87 4,679,037 06/809,320 7/07/87 
4,678,454 06/879,530 7/07/87 4,679,049 06/795,962 7/07/87 
4,678,469 06/921,222 7/07/87 4,679,058 06/732,179 7/07/87 
4,678,473 06/903,173 7/07/87 4,679,100 06/769,905 7/07/87 
4,678,474 06/844,809 7/07/87 4,679,105 06/695,084 7/07/87 
4,678,485 06/823,076 7/07/87 4,679,108 06/463,290 7/07/87 
4,678,487 06/733,972 7/07/87 4,679,114 06/849,790 7/07/87 
4,678,490 06/791 ,000 7/07/87 4,679,118 06/890,890 7/07/87 
4,678,501 06/817,177 7/07/87 4,679,123 06/838,178 7/07/87 
4,678,503 06/407 ,464 7/07/87 4,679,130 06/870,379 7/07/87 
4,678,511 06/772,942 7/07/87 4,679,133 06/870,378 7/07/87 
4,678,520 06/698,216 7/07/87 4,679,139 06/605,788 7/07/87 
4,678,525 06/729,119 7/07/87 4,679,149 06/707,569 7/07/87 
4,678,538 06/853 ,906 7/07/87 4,679,158 06/714,710 7/07/87 
4,678,540 06/872,073 7/07/87 4,679,183 06/761 ,833 7/07/87 
4,678,543 06/572,662 7/07/87 4,679,197 06/711,237 7/07/87 
4,678,544 06/834,687 7/07/87 4,679,202 06/747 ,242 7/07/87 
4,678,546 06/7 16,803 7/07/87 4,679,223 06/726,895 7/07/87 
4,678,548 06/887 ,637 7/07/87 4,679,231 06/771,285 7/07/87 
4,678,551 06/786,023 7/07/87 4,679,233 06/77 1,097 7/07/87 
4,678,554 06/825,055 7/07/87 4,679,234 06/849,700 7/07/87 
4,678,555 06/754,005 7/07/87 4,679,236 06/684,918 7/07/87 
4,678,564 06/798,610 7/07/87 4,679,237 06/761,730 7/07/87 
4,678,572 06/921 ,334 7/07/87 4,679,238 06/727,371 7/07/87 
4,678,574 06/804,349 7/07/87 4,679,242 06/661,926 7/07/87 
4,678,582 06/822,125 7/07/87 4,679,250 06/692,394 7/07/87 
4,678,583 06/873,364 7/07/87 4,680,813 06/711,039 7/21/87 
4,678,605 06/820,281 7/07/87 4,680,815 06/825,897 7/21/87 
4,678,609 06/795,542 7/07/87 4,680,820 06/814,498 7/21/87 
4,678,615 06/888,860 7/07/87 4,680,821 06/674,986 7/21/87 
4,678,646 06/815,200 7/07/87 4,680,825 06/774,450 7/21/87 
4,678,647 06/861 ,985 7/07/87 4,680,831 06/760,591 7/21/87 
4,678,657 06/742,770 7/07/87 4,680,832 06/915,378 7/21/87 
4,678,705 06/751,675 7/07/87 4,680,833 06/861 ,497 7/21/87 
4,678,729 06/87 1,867 7/07/87 4,680,837 06/816,101 7/21/87 
4,678,740 06/728,330 7/07/87 4,680,848 06/801,215 7/21/87 
4,678,742 06/733,331 7/07/87 4,680,856 06/816,211 7/21/87 
4,678,758 06/668,724 7/07/87 4,680,858 06/886,357 7/21/87 
4,678,761 06/792,479 7/07/87 4,680,861 06/721,454 7/21/87 
4,678,762 06/787,240 7/07/87 4,680,864 06/911,887 7/21/87 
4,678,776 06/806,159 7/07/87 4,680,867 06/898,655 7/21/87 
4,678,777 06/762,979 7/07/87 4,680,869 06/899,805 7/21/87 
4,678,782 06/679,574 7/07/87 4,680,871 06/735,366 7/21/87 
4,678,788 06/821 ,992 7/07/87 4,680,875 06/731,709 7/21/87 
4,678,791 06/731 ,426 7/07/87 4,680,877 06/748,832 7/21/87 
4,678,792 06/706,579 7/07/87 4,680,879 06/749,864 7/21/87 
4,678,797 06/733,449 7/07/87 4,680,880 06/334,372 7/21/87 
4,678,804 06/783,300 7/07/87 4,680,884 06/818,802 7/21/87 
4,678,810 06/833,015 7/07/87 4,680,887 06/843,676 7/21/87 
4,678,811 06/788,285 7/07/87 4,680,889 06/802,477 7/21/87 
4,678,823 06/869,553 7/07/87 4,680,890 06/854,428 7/21/87 
4,678,832 06/667 ,069 7/07/87 4,680,897 06/804,039 7/21/87 
4,678,849 06/83 1,687 7/07/87 4,680,898 06/7 16,926 7/21/87 
4,678,853 06/8 18,489 7/07/87 4,680,899 06/811,204 7/21/87 
4,678,874 06/847,960 7/07/87 4,680,900 06/709,501 7/21/87 
4,678,875 06/796,648 7/07/87 4,680,905 06/768,985 7/21/87 
4,678,894 06/724,389 7/07/87 4,680,907 06/791 ,999 7/21/87 
4,678,903 06/822,340 7/07/87 4,680,914 06/832,049 7/21/87 
4,678,909 06/810,324 7/07/87 4,680,921 06/850,543 7/21/87 





Marcu 24, 1992 U. S. PATENT AND TRADEMARK OFFICE 1136 OG 157 


Patent Number Serial Number Issue Date 4,681,325 06/722,230 7/21/87 

4,681,328 06/927,367 7/21/87 
4,680,931 06/476,819 7/21/87 4,681,331 06/658,794 7/21/87 
4,680,936 06/8 13,175 7/21/87 4,681,334 06/88 1,949 7/21/87 
4,680,939 06/738,218 7/21/87 4,681,336 06/845,716 7/21/87 
4,680,942 06/863,006 7/21/87 4,681,337 06/855,926 7/21/87 
4,680,946 06/890,264 7/21/87 4,681,344 06/781,041 7/21/87 
4,680,947 06/879,206 7/21/87 4,681,345 06/888,477 7/21/87 
4,680,961 06/823,038 7/21/87 4,681,346 06/804,081 7/21/87 
4,680,962 06/572,433 7/21/87 4,681,347 06/903,246 7/21/87 
4,680,966 06/743,222 7/21/87 4,681,353 06/631 ,795 7/21/87 
4,680,968 06/798,478 7/21/87 4,681,354 06/935,529 7/21/87 
4,680,987 06/796,475 7/21/87 4,681,361 06/886,422 7/21/87 
4,680,989 06/814,642 7/21/87 4,681,362 06/837,834 7/21/87 
4,681,005 06/744,335 7/21/87 4,681,371 06/766,141 7/21/87 
4,681,009 06/897,616 7/21/87 4,681,372 06/828,265 7/21/87 
4,681,010 06/907,892 7/21/87 4,681,384 06/731,316 7/21/87 
4,681,021 06/860,444 7/21/87 4,681,385 06/85 1,408 7/21/87 
4,681,023 06/782,633 7/21/87 4,681,386 06/820,741 7/21/87 
4,68 1,034 06/829,469 7/21/87 4,681,387 06/933,430 7/21/87 
4,68 1,036 06/8 16,854 7/21/87 4,681,392 06/853,890 7/21/87 
4,681,038 06/825,122 7/21/87 4,681,403 06/877,696 7/21/87 
4,681,042 06/236,637 7/21/87 4,681,411 06/785,634 7/21/87 
4,681,046 06/873,549 7/21/87 4,681,415 06/794,944 7/21/87 
4,681,052 06/811,023 7/21/87 4,681,429 06/850,668 7/21/87 
4,681,053 06/884,289 7/21/87 4,681,431 06/706, 193 7/21/87 
4,681,055 06/804,870 7/21/87 4,681,435 06/595,339 7/21/87 
4,681,057 06/7 10,913 7/21/87 4,681,439 06/791,871 7/21/87 
4,681,065 06/879,052 7/21/87 4,681,453 06/807,618 7/21/87 
4,681,073 06/826,458 7/21/87 4,681,461 06/919,394 7/21/87 
4,681,076 06/809,012 7/21/87 4,681,462 06/748, 158 7/21/87 
4,681,078 06/736,735 7/21/87 4,681,476 06/858,427 7/21/87 
4,681,083 06/882,395 7/21/87 4,681,479 06/821 ,480 7/21/87 
4,681,089 06/250,943 7/21/87 4,681,493 06/731,555 7/21/87 
4,681,097 06/824,284 7/21/87 4,681,496 06/858,356 7/21/87 
4,681,115 06/866,578 7/21/87 4,681,502 06/765,369 7/21/87 
4,681,116 06/796,704 7/21/87 4,681,503 06/774,599 7/21/87 
4,681,117 06/868,893 7/21/87 4,681,504 06/753,967 7/21/87 
4,681,120 06/696,055 7/21/87 4,681,510 06/815,572 7/21/87 
4,681,121 06/819,174 7/21/87 4,681,523 06/767,956 7/21/87 
4,681,124 06/729,540 7/21/87 4,681,526 06/849,850 7/21/87 
4,681,129 06/766,931 7/21/87 4,681,529 06/867 ,682 7/21/87 
4,681,134 06/888,591 7/21/87 4,681,531 06/648,535 7/21/87 
4,681,138 06/759,122 7/21/87 4,681,532 06/729,690 7/21/87 
4,681,141 06/825,434 7/21/87 4,681,535 06/856,924 7/21/87 
4,681,147 06/801,515 7/21/87 4,681,543 06/829,746 7/21/87 
4,681,148 06/517,601 7/21/87 4,681,550 06/786,581 7/21/87 
4,681,149 06/777,493 7/21/87 4,681,551 06/798,247 7/21/87 
4,681,154 06/710,884 7/21/87 4,681,554 06/814,380 7/21/87 
4,681,156 06/906,270 7/21/87 4,681,555 06/855,744 7/21/87 
4,681,159 06/810,100 7/21/87 4,681,556 06/668,727 7/21/87 
4,681,163 06/797,109 7/21/87 4,681,563 06/727,840 7/21/87 
4,681,164 06/869,018 7/21/87 4,681,570 06/8 13,418 7/21/87 
4,681,167 06/735,382 7/21/87 4,681,613 06/842,525 7/21/87 
4,681,173 06/756,544 7/21/87 4,681,622 06/587,973 7/21/87 
4,681,175 06/658,044 7/21/87 4,681,624 06/727,529 7/21/87 
4,681,193 06/830,895 7/21/87 4,681,627 06/868,120 7/21/87 
4,681,195 06/839,628 7/21/87 4,681,638 06/861 ,645 7/21/87 
4,681,198 06/725,018 7/21/87 4,681,639 06/829,851 7/21/87 
4,681,200 06/881,589 7/21/87 4,681,640 06/893,837 7/21/87 
4,681,215 06/811,612 7/21/87 4,681,649 06/723,607 7/21/87 
4,681,219 06/794, 146 7/21/87 4,681,650 06/838,086 7/21/87 
4,681,222 06/8 13,263 7/21/87 4,681,651 06/894, 147 7/21/87 
4,681,225 06/874,515 7/21/87 4,681,658 06/717,755 7/21/87 
4,681,236 06/790,273 7/21/87 4,681,665 06/583,232 7/21/87 
4,681,238 06/914,829 7/21/87 4,681,677 06/762,816 7/21/87 
4,681,242 06/773,001 7/21/87 4,681,688 06/827,965 7/21/87 
4,681,244 06/857,264 7/21/87 4,681,694 06/8 12,156 7/21/87 
4,681,246 06/800,210 7/21/87 4,681,723 06/794,347 7/21/87 
4,681,247 06/843,837 7/21/87 4,681,732 06/656,989 7/21/87 
4,681,248 06/829,245 7/21/87 4,681,738 06/825,580 7/21/87 
4,681,257 06/895,638 7/21/87 4,681,742 06/656,234 7/21/87 
4,681,263 06/759,697 7/21/87 4,681,746 06/784,721 7/21/87 
4,681,268 06/843,793 7/21/87 4,681,756 06/880,356 7/21/87 
4,681,294 06/643,678 7/21/87 4,681,774 06/819,558 7/21/87 
4,681,304 06/842,589 7/21/87 4,681,775 06/712,319 7/21/87 
4,681,314 06/726,226 7/21/87 4,681,776 06/823,419 7/21/87 
4,681,321 06/823,753 7/21/87 4,681,802 06/834,990 7/21/87 
4,681,322 06/777,219 7/21/87 = 4,681,814 06/770,856 7/21/87 
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4,682,417 06/859,337 7/28/87 
4,681,823 06/864,242 7/21/87 4,682,419 06/797,201 7/28/87 
4,681,824 06/369,155 7/21/87 4,682,422 06/885,668 7/28/87 
4,681,843 06/704,350 7/21/87 4,682,423 06/854,896 7/28/87 
4,681,849 06/697,819 7/21/87 4,682,425 06/880,283 7/28/87 
4,681,852 06/459,302 7/21/87 4,682,429 06/8 15,009 7/28/87 
4,681,867 06/862,844 7/21/87 4,682,430 06/844,672 7/28/87 
4,681,868 06/867,975 7/21/87 4,682,446 06/923,892 7/28/87 
4,681,872 06/797 ,263 7/21/87 4,682,449 06/913,520 7/28/87 
4,681,880 06/751,272 7/21/87 4,682,458 06/824,296 7/28/87 
4,681,881 06/819,961 7/21/87 4,682,460 06/852,732 7/28/87 
4,681,885 06/819,958 7/21/87 4,682,469 06/784,400 7/28/87 
4,681,889 06/879,689 7/21/87 4,682,470 06/825,202 7/28/87 
4,681,891 06/796,806 7/21/87 4,682,475 06/837,411 7/28/87 
4,681,892 06/834, 169 7/21/87 4,682,476 06/623,964 7/28/87 
4,681,898 06/608, 126 7/21/87 4,682,483 06/905 ,234 7/28/87 
4,681,899 06/717,978 7/21/87 4,682,484 06/852,443 7/28/87 
4,681,916 06/859,517 7/21/87 4,682,485 06/660,883 7/28/87 
4,681,917 06/859,518 7/21/87 4,682,494 06/890,575 7/28/87 
4,681,926 06/850,657 7/21/87 4,682,497 06/835,195 7/28/87 
4,681,928 06/616,329 7/21/87 4,682,501 06/721,838 7/28/87 
4,681,931 06/741,865 7/21/87 4,682,521 06/781 ,336 7/28/87 
4,681,933 06/857,947 7/21/87 4,682,513 06/747,575 7/28/87 
4,681,938 06/763,725 7/21/87 4,682,514 06/873,140 7/28/87 
4,681,954 06/784,978 7/21/87 4,682,517 06/691 ,863 7/28/87 
4,681,961 06/827,695 7/21/87 4,682,539 06/287 ,904 7/28/87 
4,681,962 06/885,994 7/21/87 4,682,540 06/873,571 7/28/87 
4,681,964 06/700,208 7/21/87 4,682,552 06/873,741 7/28/87 
4,681,967 06/768,960 7/21/87 4,682,566 06/308,659 7/28/87 
4,681,968 06/705 ,937 7/21/87 4,682,570 06/647 ,945 7/28/87 
4,681,973 06/833,706 7/21/87 4,682,578 06/920,579 7/28/87 
4,681,976 06/842,783 7/21/87 4,682,584 06/779,129 7/28/87 
4,681,985 06/726,781 7/21/87 4,682,592 06/695,188 7/28/87 
4,681,988 06/8 19,873 7/21/87 4,682,593 06/435,514 7/28/87 
4,681,990 06/997 ,239 7/21/87 4,682,598 06/643,496 7/28/87 
4,681,991 06/828,125 7/21/87 4,682,601 06/691 ,306 7/28/87 
4,681,992 06/836,738 7/21/87 4,682,609 06/801 ,640 7/28/87 
4,682,001 06/822,027 7/21/87 4,682,611 06/724,812 7/28/87 
4,682,009 06/743,513 7/21/87 4,682,618 06/748,238 7/28/87 
4,682,010 06/723,034 7/21/87 4,682,622 06/807 ,608 7/28/87 
4,682,020 06/585,214 7/21/87 4,682,624 06/895,954 7/28/87 
4,682,034 06/731,050 7/21/87 4,682,625 06/892,327 7/28/87 
4,682,046 06/892,670 7/21/87 4,682,627 06/731,647 7/28/87 
4,682,053 06/783,887 7/21/87 4,682,629 06/877 ,269 7/28/87 
4,682,060 06/708,494 7/21/87 4,682,632 06/784,829 7/28/87 
4,682,061 06/858,154 7/21/87 4,682,633 06/814,190 7/28/87 
4,682,073 06/928,663 7/21/87 4,682,636 06/761 ,612 7/28/87 
4,682,091 06/787,748 7/21/87 4,682,642 06/806,391 7/28/87 
4,682,113 06/804,217 7/21/87 4,682,643 06/783,761 7/28/87 
4,682,128 06/820,998 7/21/87 4,682,648 06/454,428 7/28/87 
4,682,130 06/8 13,827 7/21/87 4,682,650 06/774,996 7/28/87 
4,682,131 06/742,502 7/21/87 4,682,658 06/775,611 7/28/87 
4,682,137 06/777 ,208 7/21/87 4,682,662 06/727 ,224 7/28/87 
4,682,140 06/894,940 7/21/87 4,682,665 06/898,329 7/28/87 
4,682,151 06/804,555 7/21/87 4,682,670 06/890,813 7/28/87 
4,682,153 06/790,445 7/21/87 4,682,678 06/8 15,307 7/28/87 
4,682,165 06/794,993 7/21/87 4,682,680 06/742,699 7/28/87 
4,682,177 06/687 ,421 7/21/87 4,682,690 06/863,571 7/28/87 
4,682,217 06/860,209 7/21/87 4,682,691 06/848,804 7/28/87 
4,682,240 06/866,568 7/21/87 4,682,692 06/856,442 7/28/87 
4,682,241 06/736,842 7/21/87 4,682,693 06/825,914 7/28/87 
4,682,253 06/854,825 7/21/87 4,682,695 06/595 ,435 7/28/87 
4,682,261 06/494,147 7/21/87 4,682,696 06/844,789 7/28/87 
4,682,265 06/755,181 7/21/87 4,682,697 06/866,692 7/28/87 
4,682,304 06/867 ,640 7/21/87 4,682,698 06/835,938 7/28/87 
4,682,310 06/734,336 7/21/87 4,682,701 06/871,849 7/28/87 
4,682,315 06/744,921 7/21/87 4,682,708 06/311,337 7/28/87 
4,682,343 06/649,327 7/21/87 4,682,712 06/678,586 7/28/87 
4,682,360 06/564,405 7/21/87 4,682,715 06/888,520 7/28/87 
4,682,362 06/779,785 7/21/87 4,682,716 06/774,590 7/28/87 
4,682,364 06/754,099 7/21/87 4,682,721 06/8 11,902 7/28/87 
4,682,365 06/742,559 7/21/87 4,682,731 06/702,572 7/28/87 
4,682,366 06/769,894 7/21/87 4,682,738 06/799,904 7/28/87 
4,682,372 06/942,085 7/28/87 4,682,746 06/678,347 7/28/87 
4,682,373 06/410,606 7/28/87 4,682,753 06/665,945 7/28/87 
4,682,380 06/818,118 7/28/87 4,682,756 06/886,541 7/28/87 
4,682,384 06/539, 103 7/28/87 4,682,760 06/909,220 7/28/87 
4,682,392 06/779,371 7/28/87 4,682,764 06/844,945 7/28/87 
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4,683,354 06/750,331 7/28/87 
4,682,771 06/777 ,452 7/28/87 4,683,355 06/939,725 7/28/87 
4,682,775 06/832,065 7/28/87 4,683,363 06/876,306 7/28/87 
4,682,778 06/839,262 7/28/87 4,683,369 06/826,178 7/28/87 
4,682,782 06/928,716 7/28/87 4,683,381 06/657,523 7/28/87 
4,682,785 06/796,018 7/28/87 4,683,392 06/37 1,900 7/28/87 
4,682,794 06/757,385 7/28/87 4,683,419 06/778,548 7/28/87 
4,682,799 06/758,673 7/28/87 4,683,425 06/792,199 7/28/87 
4,682,800 06/748,649 7/28/87 4,683,427 06/786,889 7/28/87 
4,682,809 06/805,292 7/28/87 4,683,437 06/87 1,228 7/28/87 
4,682,815 06/839, 156 7/28/87 4,683,438 06/861 ,488 7/28/87 
4,682,816 06/882,262 7/28/87 4,683,444 06/810,610 7/28/87 
4,682,822 06/682,327 7/28/87 4,683,445 06/858,323 7/28/87 
4,682,825 06/831,817 7/28/87 4,683,450 06/509,217 7/28/87 
4,682,827 06/769,403 7/28/87 4,683,464 06/821,711 7/28/87 
4,682,834 06/699,424 7/28/87 4,683,478 06/803,503 7/28/87 
4,682,843 06/583,911 7/28/87 4,683,489 06/762,514 7/28/87 
4,682,850 06/624,080 7/28/87 4,683,509 06/62 1,230 7/28/87 
4,682,867 06/718,873 7/28/87 4,683,510 06/711,521 7/28/87 
4,682,887 06/666,390 7/28/87 4,683,511 06/546,506 7/28/87 
4,682,901 06/426,806 7/28/87 4,683,514 06/782,434 7/28/87 
4,682,903 06/718,387 7/28/87 4,683,522 06/752,385 7/28/87 
4,682,905 06/826,629 7/28/87 4,683,535 06/7 19,067 7/28/87 
4,682,908 06/763,263 7/28/87 4,683,541 06/711,287 7/28/87 
4,682,914 06/811,998 7/28/87 4,683,548 06/780,226 7/28/87 
4,682,927 06/672,349 7/28/87 4,683,567 06/760,717 7/28/87 
4,682,929 06/825,756 7/28/87 4,683,574 06/775,399 7/28/87 
4,682,951 06/868,121 7/28/87 4,683,585 06/858,081 7/28/87 
4,682,958 06/696,571 7/28/87 4,683,602 06/867 ,534 8/04/87 
4,682,959 06/792,103 7/28/87 4,683,603 06/737,213 8/04/87 
4,682,960 06/775,502 7/28/87 4,683,607 06/732,395 8/04/87 
4,682,966 06/909,330 7/28/87 4,683,609 06/849,385 8/04/87 
4,682,967 06/775,743 7/28/87 4,683,611 06/776,308 8/04/87 
4,682,968 06/832,812 7/28/87 4,683,615 06/91 1,967 8/04/87 
4,682,969 06/78 1,607 7/28/87 4,683,616 06/712,778 8/04/87 
4,682,970 06/826,845 7/28/87 4,683,622 06/836,870 8/04/87 
4,682,971 06/866,930 7/28/87 4,683,632 06/773,703 8/04/87 
4,682,983 06/842,592 7/28/87 4,683,635 06/829,579 8/04/87 
4,682,990 06/545,385 7/28/87 4,683,648 06/914,422 8/04/87 
4,683,006 06/817,744 7/28/87 4,683,660 06/764,221 8/04/87 
4,683,008 06/754,860 7/28/87 4,683,668 06/85 1,942 8/04/87 
4,683,025 06/828,226 7/28/87 4,683,670 06/791 ,454 8/04/87 
4,682,030 06/719,879 7/28/87 4,683,672 06/892,205 8/04/97 
4,682,038 06/321,085 7/28/87 4,683,673 06/883,322 8/04/87 
4,683,043 06/820,863 7/28/87 4,683,683 06/767 ,352 8/04/87 
4,683,046 06/840,594 7/28/87 4,683,684 06/790,052 8/04/87 
4,683,061 06/943,628 7/28/87 4,683,688 06/7 12,802 8/04/87 
4,683,062 06/803,815 7/28/87 4,683,692 06/730, 104 8/04/87 
4,683,075 06/888 ,668 7/28/87 4,683,693 06/806,584 8/04/87 
4,683,079 06/885,574 7/28/87 4,683,701 06/829,045 8/04/87 
4,683,083 06/69 1,567 7/28/87 4,683,702 06/737,295 8/04/87 
4,683,097 06/776,856 7/28/87 4,683,703 06/840,209 8/04/87 
4,683,110 06/745,409 7/28/87 4,683,706 06/896,808 8/04/87 
4,683,119 06/239,583 7/28/87 4,683,707 06/782,416 8/04/87 
4,683,142 06/896, 160 7/28/87 4,683,709 06/788 ,407 8/04/87 
4,683,150 06/839,572 7/28/87 4,683,712 06/888,826 8/04/87 
4,683,152 06/824,880 7/28/87 4,683,719 06/8 13,967 8/04/87 
4,683,160 06/732,145 7/28/87 4,683,720 06/858,697 8/04/87 
4,683,161 06/706,580 7/28/87 4,683,722 06/864,871 8/04/87 
4,683,173 06/794,722 7/28/87 4,683,724 06/792,219 8/04/87 
4,683,175 06/792,173 7/28/87 4,683,728 06/867,153 8/04/87 
4,683,179 06/935,079 7/28/87 4,683,733 06/835,875 8/04/87 
4,683,196 06/590,211 7/28/87 4,683,734 06/876,176 8/04/87 
4,683,229 06/840,621 7/28/87 4,683,735 06/832,967 8/04/87 
4,683,233 06/704,439 7/28/87 4,683,737 06/667 ,085 8/04/87 
4,683,260 06/924,280 7/28/87 4,683,742 06/841 ,295 8/04/87 
4,683,273 06/867,050 7/28/87 4,386,747 06/839,555 8/04/87 
4,683,281 06/877,058 7/28/87 4,683,750 06/669, 197 8/04/87 
4,683,284 06/877 ,622 7/28/87 4,683,758 06/8 19,444 8/04/87 
4,683,285 06/790,185 7/28/87 4,683,762 06/753,512 8/04/87 
4,683,295 06/614,102 7/28/87 4,683,764 06/693,804 8/04/87 
4,683,298 06/832,462 7/28/87 4,683,767 06/692,293 8/04/87 
4,683,300 06/78 1,503 7/28/87 4,683,768 06/862,467 8/04/87 
4,683,306 06/630,393 7/28/87 4,683,778 06/860,596 8/04/87 
4,683,307 06/833 ,693 7/28/87 4,683,788 06/820,710 8/04/87 
4,683,311 06/821,292 7/28/87 4,683,789 06/850,622 8/04/87 
4,683,329 06/852,707 7/28/87 4,683,796 06/845,695 8/04/87 
4,683,332 06/735,513 7/28/87 4,683,797 06/903 ,807 8/04/87 
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4,684,175 06/752,519 8/04/87 
4,683,799 06/729,996 8/04/87 4,684,178 06/768,157 8/04/87 
4,683,801 06/864,639 8/04/87 4,684,179 06/821 ,239 8/04/87 
4,683,802 06/589,950 8/04/87 4,684,180 06/826,370 8/04/87 
4,683,814 06/792,026 8/04/87 4,684,181 06/800,362 8/04/87 
4,683,820 06/809,792 8/04/87 4,684,182 06/788,860 8/04/87 
4,683,821 06/808,488 8/04/87 4,684,197 06/644,468 8/04/87 
4,683,825 06/773,619 8/04/87 4,684,204 06/830,671 8/04/87 
4,683,826 06/723,914 8/04/87 4,684,210 06/698,562 8/04/87 
4,683,832 06/636, 102 8/04/87 4,684,214 06/687,172 8/04/87 
4,683,836 06/8 16,726 8/04/87 4,684,216 06/759,953 8/04/87 
4,683,840 06/905,094 8/04/87 4,684,231 06/816,310 8/04/87 
4,683,848 06/595,302 8/04/87 4,684,247 06/788,989 8/04/87 
4,683,852 06/678,407 8/04/87 4,684,249 06/719,287 8/04/87 
4,683,853 06/003,659 8/04/87 4,684,251 06/839,474 8/04/87 
4,683,860 06/804,304 8/04/87 4,684,253 06/570,930 8/04/87 
4,683,871 06/756,704 8/04/87 4,684,254 06/645,809 8/04/87 
4,683,876 06/837,804 8/04/87 4,684,256 06/687 ,403 8/04/87 
4,683,882 06/796,260 8/04/87 4,684,260 06/828,873 8/04/87 
4,683,884 06/850,664 8/04/87 4,684,264 06/8 11,406 8/04/87 
4,683,898 06/8 13,938 8/04/87 4,684,276 06/780,529 8/04/87 
4,683,900 06/904,456 8/04/87 4,684,280 06/851,156 8/04/87 
4,683,901 06/8 16,367 8/04/87 4,684,282 06/673,427 8/04/87 
4,683,902 06/837,732 8/04/87 4,684,284 06/873,696 8/04/87 
4,683,912 06/836,553 8/04/87 4,684,288 06/821,496 8/04/87 
4,683,915 06/705,076 8/04/87 4,684,300 06/857,244 8/04/87 
4,683,918 06/806,968 8/04/87 4,684,302 06/909,384 8/04/87 
4,683,923 06/866,755 8/04/87 4,684,306 06/633,415 8/04/87 
4,683,929 06/771,383 8/04/87 4,684,316 06/648,161 8/04/87 
4,683,931 06/800,543 8/04/87 4,684,327 06/399,896 8/04/87 
4,683,933 06/63 1,424 8/04/87 4,684,344 06/850,469 8/04/87 
4,683,934 06/839,378 8/04/87 4,684,354 06/564,692 8/04/87 
4,683,936 06/862, 168 8/04/87 4,684,355 06/880,693 8/04/87 
4,683,940 06/886,218 8/04/87 4,684,357 06/798 ,002 8/04/87 
4,683,946 06/797,368 8/04/87 4,684,362 06/242,932 8/04/87 
4,683,959 06/767,533 8/04/87 4,684,366 06/776,673 8/04/87 
4,683,960 06/659,779 8/04/87 4,684,367 06/722,934 8/04/87 
4,683,962 06/539,753 8/04/87 4,684,371 06/8 14,062 8/04/87 
4,683,977 06/734,473 8/04/87 4,684,374 06/931,850 8/04/87 
4,683,979 06/769,858 8/04/87 4,684,375 06/725,173 8/04/87 
4,683,980 06/851,250 8/04/87 4,684,382 06/834,536 8/04/87 
4,683,985 06/688,840 8/04/87 4,684,391 06/800,353 8/04/87 
4,684,004 06/833,189 8/04/87 4,684,392 06/690,367 8/04/87 
4,684,006 06/851,154 8/04/87 4,684,400 06/831,200 8/04/87 
4,684,015 06/915,002 8/04/87 4,684,402 06/8 15,230 8/04/87 
4,684,042 06/848,498 8/04/87 4,684,424 06/765,981 8/04/87 
4,684,045 06/8 19,062 8/04/87 4,684,425 06/765,312 8/04/87 
4,684,047 06/925,740 8/04/87 4,684,428 06/823,819 8/04/87 
4,684,061 06/779,203 8/04/87 4,684,432 06/519,027 8/04/87 
4,684,063 06/645,810 8/04/87 4,684,460 06/805,436 8/04/87 
4,684,066 06/767,908 8/04/87 4,684,463 06/833,363 8/04/87 
4,684,076 06/879,286 8/04/87 4,684,471 06/819,829 8/04/87 
4,684,084 06/614,618 8/04/87 4,684,481 06/821,279 8/04/87 
4,684,086 06/850,559 8/04/87 4,684,485 06/900,435 8/04/87 
4,684,087 06/897 ,587 8/04/87 4,684,492 06/735,568 8/04/87 
4,684,090 06/859,392 8/04/87 4,684,536 06/681,856 8/04/87 
4,684,109 06/784,046 8/04/87 4,684,537 06/824,694 8/04/87 
4,684,112 06/915,249 8/04/87 4,684,551 06/826,913 8/04/87 
4,684,114 06/925,159 8/04/87 4,684,577 06/913,401 8/04/87 
4,684,120 06/855,681 8/04/87 4,684,580 06/820,025 8/04/87 
4,684,121 06/927,535 8/04/87 4,684,581 06/884,189 8/04/87 
4,684,122 06/866,811 8/04/87 4,684,584 06/864,869 8/04/87 
4,684,124 06/892,080 8/04/87 4,684,590 06/902,190 8/04/87 
4,684,125 06/645,816 8/04/87 4,684,593 06/859,146 8/04/87 
4,684,132 06/789,652 8/04/87 4,684,595 06/593,459 8/04/87 
4,684,136 06/743,043 8/04/87 4,684,614 06/8 16,684 8/04/87 
4,684,137 06/773,137 8/04/87 4,684,616 06/833,532 8/04/87 
4,684,139 06/824,411 8/04/87 4,684,621 06/852,870 8/04/87 
4,684,141 06/839,471 8/04/87 4,684,622 06/853,503 8/04/87 
4,684,145 06/772,033 8/04/87 4,684,623 06/801,989 8/04/87 
4,684,152 06/236,299 8/04/87 4,684,639 06/627,772 8/04/87 
4,684,153 06/849,846 8/04/87 4,684,640 06/718,200 8/04/87 
4,684,157 06/363,529 8/04/87 4,684,648 06/770,080 8/04/87 
4,684,159 06/762,219 8/04/87 4,684,649 06/825,643 8/04/87 
4,684,163 06/867,210 8/04/87 4,684,652 06/763,660 8/04/87 
4,684,165 06/941,910 8/04/87 4,684,663 06/856,347 8/04/87 
4,684,168 06/750,692 8/04/87 4,684,666 06/897,803 8/04/87 
4,684,170 06/689,872 8/04/87 4,684,672 06/711,330 8/04/87 
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4,685,218 06/901 ,384 8/11/87 
4,684,690 06/876,758 8/04/87 4,685,219 06/765,701 8/11/87 
4,684,697 06/881 ,434 8/04/87 4,685,223 06/787,786 8/11/87 
4,684,702 06/593,268 8/04/87 4,685,227 06/880,284 8/11/87 
4,684,708 06/710,191 8/04/87 4,685,231 06/776,566 8/11/87 
4,684,716 06/852,696 8/04/87 4,685,233 06/715,406 8/11/87 
4,684,743 06/782,615 8/04/87 4,685,236 06/615,234 8/11/87 
4,684,755 06/908,207 8/04/87 4,685,240 06/753,601 8/11/87 
4,684,778 06/605,563 8/04/87 4,685,243 06/935,965 8/11/87 
4,684,780 06/786,845 8/04/87 4,685,247 06/862,283 8/11/87 
4,684,803 06/806,464 8/04/87 4,685,249 06/854,167 8/11/87 
4,684,808 06/778,486 8/04/87 4,685,251 06/879,266 8/11/87 
4,684,815 06/818,091 8/04/87 4,685,252 06/757,452 8/11/87 
4,684,816 06/800, 196 8/04/87 4,635,258 06/804,295 8/11/87 
4,684,817 06/710,499 8/04/87 4,685,261 06/718,551 8/11/87 
4,684,818 06/89 1,637 8/04/87 4,685,263 06/866,271 8/11/87 
4,684,834 06/8 15,463 8/04/87 4,685,274 06/717,235 8/11/87 
4,684,836 06/818,458 8/04/87 4,685,277 06/915,674 8/11/87 
4,684,842 06/918,350 8/04/87 4,685,278 06/770,279 8/11/87 
4,684,850 06/778,922 8/04/87 4,685,279 06/819,637 8/11/87 
4,684,853 06/889,589 8/04/87 4,685,285 06/897 ,420 8/11/87 
4,684,855 06/785,265 8/04/87 4,685,300 06/835,833 8/11/87 
4,684,858 06/771 ,667 8/04/87 4,685,301 06/910,287 8/11/87 
4,684,862 06/817,030 8/04/87 4,685,316 06/843,036 8/11/87 
4,684,876 06/867,131 8/04/87 4,685,323 06/808,669 8/11/87 
4,684,879 06/879,483 8/04/87 4,685,330 06/841,380 8/11/87 
4,684,882 06/740,685 8/04/87 4,685,333 06/651,176 8/11/87 
4,684,890 06/804,045 8/04/87 4,685,337 06/833,428 8/11/87 
4,684,892 06/841 ,952 8/04/87 4,685,351 06/743,864 8/11/87 
4,684,899 06/826,800 8/04/87 4,685,360 06/703,141 8/11/87 
4,684,905 06/763,774 8/04/87 4,685,369 06/852,335 8/11/87 
4,684,907 06/865,430 8/04/87 4,685,371 06/744,134 8/11/87 
4,684,911 06/776,601 8/04/87 4,685,373 06/849,262 8/11/87 
4,684,916 06/839,206 8/04/87 4,685,374 06/704,473 8/11/87 
4,684,918 06/796,481 8/04/87 4,685,378 06/798,863 8/11/87 
4,684,919 06/785,848 8/04/87 4,685,380 06/429,649 8/11/87 
4,684,920 06/824,268 8/04/87 4,685,381 06/778,041 8/11/87 
4,684,927 06/865,152 8/04/87 4,685,383 06/765,268 8/11/87 
4,684,933 06/863,304 8/04/87 4,685,385 06/684,287 8/11/87 
4,684,939 06/497,189 8/04/87 4,685,399 06/740,060 8/11/87 
4,684,940 06/580,105 8/04/87 4,685,400 06/841,163 8/11/87 
4,684,941 06/684,999 8/04/87 4,685,401 06/801,411 8/11/87 
4,684,949 06/458,728 8/04/87 4,685,409 06/737 ,447 8/11/87 
4,684,950 06/633,056 8/04/87 4,685,410 06/720,958 8/11/87 
4,684,951 06/616,816 8/04/87 4,685,411 06/803,138 8/11/87 
4,684,954 06/766,545 8/04/87 4,685,413 06/843,122 8/11/87 
4,684,988 06/675,153 8/04/87 4,685,418 06/839,846 8/11/87 
4,685,007 06/564,021 8/04/87 4,685,421 06/843,289 8/11/87 
4,685,015 06/762,464 8/04/87 4,685,430 06/841 ,423 8/11/87 
4,685,019 06/727,991 8/04/87 4,685,443 07/004,093 8/11/87 
4,685,043 06/724,213 8/04/87 4,685,450 06/898,737 8/11/87 
4,685,046 06/783,878 8/04/87 4,685,474 06/644,070 8/11/87 
4,685,047 06/886, 138 8/04/87 4,685,479 06/751,493 8/11/87 
4,685,054 06/711,501 8/04/87 4,685,481 06/825,004 8/11/87 
4,685,065 06/737,217 8/04/87 4,685,484 06/775,531 8/11/87 
4,685,066 06/683,106 8/04/87 4,685,494 06/622,129 8/11/87 
4,685,116 06/888,629 8/04/87 4,685,499 06/853,756 8/11/87 
4,685,119 06/720,877 8/04/87 4,685,507 06/508,591 8/11/87 
4,685,133 06/776,61 1 8/04/87 4,685,510 06/855,809 8/11/87 
4,685,148 06/904,666 8/04/87 4,685,527 06/772,778 8/11/87 
4,685,152 06/664,046 8/11/87 4,685,530 06/775,961 8/11/87 
4,685,153 06/866,900 8/11/87 4,685,541 06/835,172 8/11/87 
4,685,156 06/872,801 8/11/87 4,685,553 06/800,310 8/11/87 
4,685,157 06/876,424 8/11/87 4,685,559 06/776,684 8/11/87 
4,685,160 06/726,810 8/11/87 4,685,562 06/837,781 8/11/87 
4,685,161 06/840,507 8/11/87 4,685,564 06/890,647 8/11/87 
4,685,168 06/845,454 8/11/87 4,685,565 06/822,148 8/11/87 
4,685,170 06/841,177 8/11/87 4,685,568 06/898,648 8/11/87 
4,685,171 06/860,912 8/11/87 4,685,570 06/813,015 8/11/87 
4,685,173 06/832,650 8/11/87 4,685,574 06/787 ,838 8/11/87 
4,685,176 06/886,909 8/11/87 4,685,579 06/915,580 8/11/87 
4,685,191 06/862,279 8/11/87 4,685,587 06/888,483 8/11/87 
4,685,192 06/788,472 8/11/87 4,685,589 06/845,841 8/11/87 
4,685,193 06/859,704 8/11/87 4,685,595 06/709,338 8/11/87 
4,685,200 06/340,279 8/11/87 4,685,596 06/855,165 8/11/87 
4,685,213 06/763,233 8/11/87 4,685,599 06/907,597 8/11/87 
4,685,215 06/825 ,633 8/11/87 4,685,601 06/877, 136 8/11/87 
4,685,216 06/88 1,284 8/11/87 4,685,603 06/847,193 8/11/87 
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4,686,077 06/770, 156 8/11/87 
4,685,605 06/872,370 8/11/87 4,686,095 06/812,036 8/11/87 
4,685,608 06/792,472 8/11/87 4,686,097 06/719,267 8/11/87 
4,685,612 06/819,418 8/11/87 4,686,107 06/822,609 8/11/87 
4,685,615 06/827,716 8/11/87 4,686,114 06/819,559 8/11/87 
4,685,636 06/748,339 8/11/87 4,686,119 06/832,477 8/11/87 
4,685,641 06/769,241 8/11/87 4,686,121 06/840,062 8/11/87 
4,685,644 06/875,952 8/11/87 4,686,131 06/721 ,966 8/11/87 
4,685,647 06/876,445 8/11/87 4,686,134 06/812,439 8/11/87 
4,685,656 06/882,465 8/11/87 4,686,139 06/778 ,468 8/11/87 
4,685,662 06/834,571 8/11/87 4,686,140 06/802,902 8/11/87 
4,685,674 06/842,781 8/11/87 4,686,151 06/721,310 8/11/87 
4,685,676 06/824,161 8/11/87 4,686,161 06/776,546 8/11/87 
4,685,679 06/826,088 8/11/87 4,686,202 06/842,994 8/11/87 
4,685,680 06/903,575 8/11/87 4,686,203 06/747,585 8/11/87 
4,685,681 06/898 ,468 8/11/87 4,686,215 06/693,171 8/11/87 
4,685,682 06/742,903 8/11/87 4,686,217 06/601 ,309 8/11/87 
4,685,692 06/907,015 8/11/87 4,686,218 06/696,377 8/11/87 
4,685,695 06/809,020 8/11/87 4,686,221 06/913,382 8/11/87 
4,685,697 06/906, 131 8/11/87 4,686,223 06/804,423 8/11/87 
4,685,699 06/821,410 8/11/87 4,686,225 06/857 ,202 8/11/87 
4,685,701 06/886,172 8/11/87 4,686,227 06/745,638 8/11/87 
4,685,711 06/835,505 8/11/87 4,686,229 06/765,908 8/11/87 
4,685,726 06/584,643 8/11/87 4,686,233 06/858,017 8/11/87 
4,685,730 06/8 11,264 8/11/87 4,636,237 06/83 1,394 8/11/87 
4,685,731 06/791 ,966 8/11/87 4,686,243 06/919,678 8/11/87 
4,685,738 06/770,264 8/11/87 4,686,255 06/732,101 8/11/87 
4,685,741 06/824,565 8/11/87 4,686,265 06/868,000 8/11/87 
4,685,742 06/704,980 8/11/87 4,686,275 06/832,610 8/11/87 
4,685,743 06/806,794 8/11/87 4,686,283 06/723,785 8/11/87 
4,685,757 06/856,417 8/11/87 4,686,284 06/654,789 8/11/87 
4,685,768 06/800.672 8/11/87 4.686.295 06/472.551 8/11/87 
4,685,770 06/689,.908 8/11/87 4.686.302 06/677.036 8/11/87 
4,685,778 06/861 ,962 8/11/87 4.686.303 06/879,08 1 8/11/87 
4,685,779 06/856,940 8/11/87 4,686,309 08/702,088 8/11/87 
4,685,782 06/903,859 8/11/87 4,686,310 08/868,044 8/11/87 
4,685,805 06/706,970 8/11/87 4,686,322 06/764,572 8/11/87 
4,685,814 06/794, 134 8/11/87 4,686,324 06/758,542 8/11/87 
4,685,816 06/805,68 1 8/11/87 4,686,326 06/826,801 8/11/87 - 
4,685,821 06/744,950 8/11/87 4,686,329 06/747 ,342 8/11/87 
4,685,827 06/771,132 8/11/87 4,686,330 06/562,337 8/11/87 
4,685,828 06/883,978 8/11/87 4,686,336 06/926,912 8/11/87 
4,685,830 06/796,404 8/11/87 4,686,338 06/698,865 8/11/87 
4,685,832 06/767 ,354 8/11/87 4,686,339 06/832,868 8/11/87 
4,685,834 06/88 1,453 8/11/87 4,686,346 06/824,012 8/11/87 
4,685,837 06/871,788 8/11/87 4,686,355 06/823,198 8/11/87 
4,685,840 06/762,058 8/11/87 4,686,361 06/757,204 8/11/87 
4,685,841 06/843,027 8/11/87 4,686,368 06/728,965 8/11/87 
4,685,847 06/777 ,983 8/11/87 4,686,376 06/888,065 8/11/87 
4,685,857 06/801 ,224 8/11/87 4,686,377 06/849,417 8/11/87 
4,685,861 06/666,498 8/11/87 4,686,389 06/715,023 8/11/87 
4,685,873 06/799,889 8/11/87 4,686,398 06/843,064 8/11/87 
4,685,879 06/874,279 8/11/87 4,686,406 06/927,625 8/11/87 
4,685,893 06/866,696 8/11/87 4,686,408 06/930,993 8/11/87 
4,685,099 06/724,963 8/11/87 4,686,411 06/805,668 8/11/87 
4,685,912 06/836,503 8/11/87 4,686,423 06/833,089 8/11/87 
4,685,913 06/737,428 8/11/87 4,686,438 06/836,962 8/11/87 
4,685,919 06/839,575 8/11/87 4,686,439 06/774,512 8/11/87 
4,685,921 06/832,335 8/11/87 4,686,455 06/636,925 8/11/87 
4,685,922 06/878,368 8/11/87 4,686,463 06/685,410 8/11/87 
4,685,927 06/867,730 8/11/87 4,686,466 06/705,983 8/11/87 
4,685,932 06/847 ,800 8/11/87 4,686,469 06/764,552 8/11/87 
4,685,934 06/754,533 8/11/87 4,686,476 06/323,502 8/11/87 
4,685,944 06/386,653 8/11/87 4,686,477 06/78 1,628 8/11/87 
4,685,947 06/775,454 8/11/87 4,686,492 06/708,129 8/11/87 
4,685,949 06/943 ,327 8/11/87 4,686,498 06/723,304 8/11/87 
4,685,952 06/848,117 8/11/87 4,686,503 06/809,477 8/11/87 
4,685,956 06/885,051 8/11/87 4,686,514 06/865,626 8/11/87 
4,685,957 06/885 ,064 8/11/87 4,686,528 06/843,876 8/11/87 
4,685,960 06/767 ,226 8/11/87 4,686,533 06/524,780 8/11/87 
4,685,973 06/696,282 8/11/87 4,686,545 06/848,338 8/11/87 
4,685,989 06/783,381 8/11/87 4,686,558 06/528,431 8/11/87 
4,685,996 06/918,034 8/11/87 4,686,576 06/840,393 8/11/87 
4,686,023 06/801 ,853 8/11/87 4,686,595 06/788,456 8/11/87 
4,636,026 06/543,805 8/11/87 4,686,597 06/780,901 8/11/87 
4,686,031 06/8 13,968 8/11/87 4,686,598 06/677 ,475 8/11/87 
4,686,036 06/828,695 8/11/87 4,686,600 06/725,730 8/11/87 
4,686,045 06/877,145 8/11/87 4,686,603 06/817,445 8/11/87 
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4,687,026 06/823,462 8/18/87 
4,686,610 06/749,571 8/11/87 4,687,027 06/832,018 8/18/87 
4,686,612 06/791,214 8/11/87 4,687,029 06/774,297 8/18/87 
4,686,613 06/606,356 8/11/87 4,687,031 06/818,526 8/18/87 
4,686,617 06/87 1,372 8/11/87 4,687,032 06/766,516 8/18/87 
4,686,624 06/598,709 8/11/87 4,687,036 06/795,853 8/18/87 
4,686,627 06/685,695 8/11/87 4,687,038 06/562,532 8/18/87 
4,686,645 06/639,423 8/11/87 4,687,039 06/721,380 8/18/87 
4,686,657 06/688,656 8/11/87 4,687,053 06/637 ,224 8/18/87 
4,686,680 06/748,505 8/11/87 4,687,063 06/809,354 8/18/87 
4,686,685 06/741,756 8/11/87 4,637,064 06/843,133 8/18/87 
4,686,716 06/810,496 8/18/87 4,687,065 06/682,254 8/18/87 
4,686,728 06/707,245 8/18/87 4,687,066 06/819,031 8/18/87 
4,686,731 06/633,658 8/18/87 4,687,071 06/867 ,222 8/18/87 
4,686,734 06/796,161 8/18/87 4,687,073 06/634,587 8/18/87 
4,686,738 06/777 ,408 8/18/87 4,687,076 06/920,586 8/18/87 
4,686,742 06/891,186 8/18/87 4,687,077 06/846,349 8/18/87 
4,686,745 06/890,505 8/18/87 4,687,078 06/877 ,157 8/18/87 
4,686,746 06/577,163 8/18/87 4,687,082 06/799,379 8/18/87 
4,686,755 06/744,814 8/18/87 4,687,086 06/861 ,443 8/18/87 
4,686,756 06/817,417 8/18/87 4,687,093 06/670,030 8/18/87 
4,636,761 06/925,585 8/18/87 4,687,094 06/816,820 8/18/87 
4,686,773 06/882,468 8/18/87 4,687,100 06/804,284 8/18/87 
4,686,774 06/901 ,386 8/18/87 4,687,103 06/758, 166 8/18/87 
4,686,778 06/867,213 8/18/87 4,687,111 06/833,359 8/18/87 
4,686,784 06/887,712 8/18/87 4,687,112 06/906,884 8/18/87 
4,686,785 06/756,646 8/18/87 4,687,115 06/758,057 8/18/87 
4,686,787 06/831,727 8/18/87 4,687,119 06/793,319 8/18/87 
4,686,790 06/792,656 8/18/87 4,687,122 06/778,211 8/18/87 
4,686,792 06/835, 168 8/18/87 4,687,126 06/800,610 8/18/87 
4,686,806 06/826,761 8/18/87 4,687,128 06/914,890 8/18/87 
4,686,808 06/475,159 8/18/87 4,687,135 06/861 ,572 8/18/87 
4,686,815 06/870,082 8/18/87 4,687,151 06/759,662 8/18/87 
4,686,817 06/846,678 8/18/87 4,687,157 06/810,203 8/18/87 
4,686,824 06/362,017 8/18/87 4,687,160 06/847,173 8/18/87 
4,686,840 06/945,820 8/18/87 4,687,166 06/760,553 8/18/87 
4,686,848 06/673,379 8/18/87 4,687,176 06/882,840 8/18/87 
4,686,849 06/805,772 8/18/87 4,687,177 06/872,179 8/18/87 
4,686,852 06/788,227 8/18/87 4,687,179 06/803 ,383 8/18/87 
4,686,855 06/780,693 8/18/87 4,687,197 06/490,840 8/18/87 
4,686,865 06/920,980 8/18/87 4,687,204 06/777 ,079 8/18/87 
4,686,869 06/818,448 8/18/87 4,687,206 06/686,307 8/18/87 
4,686,873 06/935,159 8/18/87 4,687,208 06/944,819 8/18/87 
4,686,876 06/808, 157 8/18/87 4,687,209 06/914,916 8/18/87 
4,686,877 06/848,922 8/18/87 4,687,210 06/778,553 8/18/87 
4,686,878 06/873,212 8/18/87 4,687,219 06/843,041 8/18/87 
4,686,880 06/601 ,474 8/18/87 4,687,221 06/749,718 8/18/87 
4,686,888 06/835 ,464 8/18/87 4,687,227 06/680,280 8/18/87 
4,686,891 06/758,964 8/18/87 4,687,228 06/898,573 8/18/87 
4,686,893 06/877 ,388 8/18/87 4,687,236 06/786,686 8/18/87 
4,686,899 06/913,080 8/18/87 4,687,238 06/874,418 8/18/87 
4,686,902 06/926,379 8/18/87 4,687,239 06/8 15,934 8/18/87 
4,686,906 06/740,070 8/18/87 4,687,246 06/919,987 8/18/87 
4,686,907 06/796,709 8/18/87 4,687,248 06/909 ,294 8/18/87 
4,686,908 06/747,129 8/18/87 4,687,249 06/87 1,884 8/18/87 
4,686,910 06/846,693 8/18/87 4,687,259 06/732,241 8/18/87 
4,686,915 06/873,739 8/18/87 4,687,261 06/774,483 8/18/87 
4,686,917 06/888,768 8/18/87 4,687,265 06/868,762 8/18/87 
4,686,920 06/934,330 8/18/87 4,687,268 06/814,949 8/18/87 
4,686,922 06/879,396 8/18/87 4,687,272 06/878,310 8/18/87 
4,686,923 06/889, 165 8/18/87 4,687,279 06/811,495 8/18/87 
4,686,926 06/844,516 8/18/87 4,687,285 06/783,294 8/18/87 
4,686,927 06/832,705 8/18/87 4,687,290 06/701 ,974 8/18/87 
4,686,929 06/770,278 8/18/87 4,687,310 06/871,895 8/18/87 
4,686,937 06/680,527 8/18/87 4,687,324 06/610,978 8/18/87 
4,686,938 06/917,970 8/18/87 4,687,347 06/829,430 8/18/87 
4,686,950 06/887 ,264 8/18/87 4,687,352 06/813,510 8/18/87 
4,686,952 06/944,312 8/18/87 4,687,362 06/902,422 8/18/87 
4,686,972 06/857,341 8/18/87 4,687,369 06/871 ,926 8/18/87 
4,686,973 06/659,976 8/18/87 4,687,374 06/839,791 8/18/87 
4,686,977 06/847,678 8/18/87 4,687,380 06/868,689 8/18/87 
4,686,981 06/684,333 8/18/87 4,687,386 06/734,733 8/18/87 
4,686,985 06/853,680 8/18/87 4,687,390 06/507,161 8/18/87 
4,686,999 06/753,069 8/18/87 4,687,391 06/7 14,938 8/18/87 
4,687,005 06/785,225 8/18/87 4,687,399 06/8 16,414 8/18/87 
4,687,006 06/736,070 8/18/87 4,687,401 06/782,046 8/18/87 
4,687,014 06/702,565 8/18/87 4,687,407 06/8 10,769 8/18/87 
4,687,022 06/817,529 8/18/87 4,687,408 06/872,876 8/18/87 
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Patent Number Serial Number Issue Date 4,687,967 06/730,014 8/18/87 

4,687,968 06/765,004 8/18/87 
4,687,415 06/861,685 8/18/87 4,687,995 06/586,465 8/18/87 
4,687,427 06/855,315 8/18/87 4,688,002 06/845,630 8/18/87 
4,687,431 06/837 ,686 8/18/87 4,688,011 06/809, 195 8/18/87 
4,687,437 06/844,032 8/18/87 4,688,023 06/766,809 8/18/87 
4,687,439 06/834,523 8/18/87 4,688,027 06/794,714 8/18/87 
4,687,441 06/732,567 8/18/87 4,688,043 06/374,708 8/18/87 
4,687,445 06/236,244 8/18/87 4,688,059 06/920,829 8/18/87 
4,687,447 06/868,119 8/18/87 4,688,107 06/7 16,994 8/18/87 
4,687,448 06/808 ,734 8/18/87 4,688,108 06/786,673 8/18/87 
4,687,452 06/888,584 8/18/87 4,688,119 06/800,063 8/18/87 
4,687,457 06/769,116 8/18/87 4,688,121 06/930,096 8/18/87 
4,687,458 06/907,518 8/18/87 4,688,125 06/708 ,332 8/18/87 
4,687,460 06/843,519 8/18/87 4,688,127 06/512,753 8/18/87 
4,687,467 06/872,934 8/18/87 4,688,129 06/868,702 8/18/87 
4,687,479 06/798,761 8/18/87 4,688,143 06/900,539 8/18/87 
4,687,480 06/774,053 8/18/87 4,688,155 06/940,338 8/18/87 
4,687,482 06/604,996 8/18/87 4,688,158 06/933,661 8/18/87 
4,687,484 06/881,210 8/18/87 4,688,169 06/739, 162 8/18/87 
4,687,486 06/586,555 8/18/87 4,688,175 06/655,740 8/18/87 
4,687,493 06/803,631 8/18/87 4,688,215 06/741,740 8/18/87 
4,687,494 06/524,310 8/18/87 4,688,218 06/570,447 8/18/87 
4,687,520 06/742,512 8/18/87 4,688,224 06/766,754 8/18/87 
4,687,523 06/890,989 8/18/87 4,688,226 06/730,449 8/18/87 
4,687,525 06/77 1,305 8/18/87 4,688,229 06/760, 166 8/18/87 
4,687,531 06/342,831 8/18/87 4,688,236 06/877,847 8/18/87 
4,687,549 06/947,883 8/18/87 4,688,240 06/669,316 8/18/87 
4,687,550 06/745,860 8/18/87 4,688,253 06/889,490 8/18/87 
4,687,552 06/803,703 8/18/87 4,688,254 06/846,775 8/18/87 
4,687,558 06/859,956 8/18/87 4,688,258 06/793,384 8/18/87 
4,687,566 06/827,082 8/18/87 4,688,265 06/882,643 8/18/87 
4,687,572 06/854,169 8/18/87 4,688,275 06/904,029 8/25/87 
4,687,575 06/837 ,698 8/18/87 4,688,284 06/871 ,320 8/25/87 
4,687,591 06/899,202 8/18/87 4,688,287 06/833,890 8/25/87 
4,687,600 06/688,627 8/18/87 4,688,292 06/887,313 8/25/87 
4,687,603 06/835,528 8/18/87 4,688,296 06/756,983 8/25/87 
4,687,606 06/660,759 8/18/87 4,688,303 06/870,498 8/25/87 
4,687,609 06/851,781 8/18/87 4,688,309 06/8 16,083 8/25/87 
4,687,617 06/703,557 8/18/87 4,688,313 06/8 14,239 8/25/87 
4,687,626 06/692,568 8/18/87 4,688,316 06/863,453 8/25/87 
4,687,632 06/609,393 8/18/87 4,688,318 06/597 ,255 8/25/87 
4,687,635 06/658,396 8/18/87 4,688,330 06/824,777 8/25/87 
4,687,646 06/606,019 8/18/87 4,688,331 06/886,019 8/25/87 
4,687,672 06/668,827 8/18/87 4,688,333 06/898,102 8/25/87 
4,687,681 06/701 ,336 8/18/87 4,688,335 06/830,320 8/25/87 
4,687,689 06/788,212 8/18/87 4,688,339 06/934,266 8/25/87 
4,687,702 06/877 ,006 8/18/87 4,688,341 06/772,325 8/25/87 
4,687,723 06/821,832 8/18/87 4,688,342 06/785,602 8/25/87 
4,687,731 06/794,642 8/18/87 4,688,343 06/779,938 8/25/87 
4,687,743 06/584,079 8/18/87 4,688,345 06/803,113 8/25/87 
4,687,748 06/552,144 8/18/87 4,688,349 06/782,094 8/25/87 
4,687,755 06/879,141 8/18/87 4,688,350 06/892,142 8/25/87 
4,687,758 06/799,718 8/18/87 4,688,351 06/9 10,634 8/25/87 
4,687,783 06/837 ,969 8/18/87 4,688,353 06/87 1,680 8/25/87 
4,687,790 06/870,605 8/18/87 4,688,356 06/874,165 8/25/87 
4,687,792 06/695,985 8/18/87 4,688,357 06/852,649 8/25/87 
4,687,797 06/901,974 8/18/87 4,688,359 06/806,455 8/25/87 
4,687,804 06/928,582 8/18/87 4,688,365 06/861 ,455 8/25/87 
4,687,806 06/798,451 8/18/87 4,688,374 06/837 ,906 8/25/87 
4,687,813 06/817,757 8/18/87 4,688,377 06/742,969 8/25/87 
4,687,814 06/692,974 8/18/87 4,688,379 06/836,854 8/25/87 
4,687,817 06/863, 107 8/18/87 4,688,383 06/736,797 8/25/87 
4,687,834 06/888,039 8/18/87 4,688,394 06/874,668 8/25/87 
4,687,840 06/828,380 8/18/87 4,688,395 06/88 1,386 8/25/87 
4,687,846 06/834,985 8/18/87 4,688,398 06/933,348 8/25/87 
4,687,847 06/743,157 8/18/87 4,688,400 06/808,165 8/25/87 
4,687,848 06/740,435 8/18/87 4,688,404 06/823,192 8/25/87 
4,687,849 06/784,067 8/18/87 4,688,405 06/689,573 8/25/87 
4,687,860 06/900,488 8/18/87 4,688,408 06/912,084 8/25/87 
4,687,878 06/860,564 8/18/87 4,688,414 06/924,874 8/25/87 
4,687,886 06/783,703 8/18/87 4,688,417 06/843,018 8/25/87 
4,687,889 06/512,929 8/18/87 4,688,421 06/785,281 8/25/87 
4,687,893 06/936,933 8/18/87 4,688,422 06/901,113 8/25/87 
4,687,895 06/636,029 8/18/87 4,688,439 06/723,731 8/25/87 
4,687,907 06/742,702 8/18/87 4,688,446 06/939,380 8/25/87 
4,687,909 06/737 ,393 8/18/87 4,688,457 06/787,701 8/25/87 
4,687,943 06/692,845 8/18/87 4,688,458 06/741 ,669 8/25/87 
4,687,956 06/670,015 8/18/87 4,688,459 06/797,842 8/25/87 
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Patent Number Serial Number Issue Date 4,688,841 06/872,553 8/25/87 
4,688,842 06/800,120 8/25/87 

4,688,460 06/768,446 8/25/87 4,688,843 06/836,081 8/25/87 
4,688,461 06/927,292 8/25/87 4,688,845 06/915,093 8/25/87 
4,688,469 8/25/87 4,688,852 06/882,145 8/25/87 
4,688,479 8/25/87 4,688,853 06/824,267 8/25/87 
4,688,489 8/25/87 4,688,855 06/823,112 8/25/87 
4,688,492 8/25/87 4,688,856 06/791 ,686 8/25/87 
4,688,496 8/25/87 4,688,862 06/730,294 8/25/87 
4,688,504 8/25/87 4,688,867 06/8 18,147 8/25/87 
4,688,519 i 8/25/87 4,688,874 06/827,761 8/25/87 
4,688,520 8/25/87 4,688,886 06/765,950 8/25/87 
4,688,531 f 8/25/87 4,688,890 06/710,461 8/25/87 
4,688,532 % 8/25/87 4,688,892 06/713,151 8/25/87 
4,688,542 8/25/87 4,688,905 06/719,801 8/25/87 
4,688,543 8/25/87 4,688,935 06/507,597 8/25/87 
4,688,544 8/25/87 4,688,937 06/699,533 8/25/87 
4,688,545 i 8/25/87 4,688,943 06/848,815 8/25/87 
4,688,549 8/25/87 4,688,959 06/783,461 8/25/87 
4,688,561 8/25/87 688. 06/880,436 8/25/87 
4,688,567 8/25/87 06/843 ,547 8/25/87 
4,688,571 J 8/25/87 06/854,014 8/25/87 
4,688,580 8/25/87 06/866,907 8/25/87 
4,688,581 8/25/87 06/872,183 8/25/87 
4,688,584 8/25/87 06/763,936 8/25/87 
4,688,587 06/549,761 8/25/87 06/567 ,542 8/25/87 
4,688,592 06/935 ,347 8/25/87 06/839,257 8/25/87 
4,688,598 06/721,245 8/25/87 06/771 ,907 8/25/87 
4,688,603 06/821,348 8/25/87 06/767,583 8/25/87 
4,688,613 06/89 1,606 8/25/87 06/737,493 8/25/87 
4,688,618 06/827 ,463 8/25/87 06/919,614 8/25/87 
4,688,623 06/554,752 8/25/87 06/822,183 8/25/87 
4,688,630 8/25/87 06/726,405 8/25/87 
4,688,633 8/25/87 06/818,810 8/25/87 
4,688,635 4 8/25/87 06/741,517 8/25/87 
4,688,651 8/25/87 06/844,454 8/25/87 
4,688,657 5 8/25/87 06/839,218 8/25/87 
4,688,665 8/25/87 06/696,116 8/25/87 
4,688,672 ;. 8/25/87 06/842,282 8/25/87 
4,688,679 i 8/25/87 06/869,543 8/25/87 
4,688,683 8/25/87 06/802,925 8/25/87 
8/25/87 06/826,855 8/25/87 

8/25/87 06/827,335 8/25/87 

8/25/87 06/752,291 8/25/87 

8/25/87 06/827,571 8/25/87 

8/25/87 06/832,362 8/25/87 

8/25/87 06/811,379 8/25/87 

8/25/87 06/867 ,668 8/25/87 

8/25/87 06/896,043 8/25/87 

06/616,470 8/25/87 4,689. 06/825 ,387 8/25/87 

06/764,670 8/25/87 : 8/25/87 

06/800, 169 8/25/87 8/25/87 

06/640,768 8/25/87 06/673,937 8/25/87 

06/821,379 8/25/87 06/833,134 8/25/87 

06/811,536 8/25/87 06/886,585 8/25/87 

06/785,480 8/25/87 06/833,357 8/25/87 

06/889,660 8/25/87 06/832,936 8/25/87 

06/709,872 8/25/87 06/714,832 8/25/87 

06/414,730 8/25/87 06/892,047 8/25/87 

06/668,502 8/25/87 06/798,508 8/25/87 

06/812,180 8/25/87 06/796,824 8/25/87 

06/888,344 8/25/87 06/849,500 8/25/87 

06/878,614 8/25/87 06/916,844 8/25/87 

06/821,749 8/25/87 06/896,399 8/25/87 

06/649,503 8/25/87 06/919,119 8/25/87 

06/713,451 8/25/87 06/702,100 8/25/87 

06/808,549 8/25/87 06/709,595 8/25/87 

06/870,801 8/25/87  4,689,21 06/884,470 8/25/87 

06/863 ,468 06/618,239 8/25/87 

06/786,349 06/905 ,447 8/25/87 

06/805,814 06/890,248 8/25/87 

06/806,875 06/769,533 8/25/87 

06/593,835 06/561,527 8/25/87 

06/934,480 06/785,181 8/25/87 

06/683,685 06/816,253 8/25/87 

06/875,544 06/794,484 8/25/87 

06/847,277 06/662,971 8/25/87 

4,688,829 06/903 ,383 06/819,505 8/25/87 
4,688,838 06/835,748 4,689,255 06/916,688 8/25/87 
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Patent Number Serial Number Issue Date 4,689,843 06/902,776 9/01/87 

4,689,844 06/857,731 9/01/87 
4,689,262 06/775,386 8/25/87 4,689,849 06/850,004 9/01/87 
4,689,269 06/722,663 8/25/87 4,689,858 06/873,728 9/01/87 
4,689,276 06/695,426 8/25/87 4,689,861 06/869,041 9/01/87 
4,689,282 06/815,965 8/25/87 4,689,865 06/918,524 9/01/87 
4,689,327 06/748,394 8/25/87 4,689,868 06/856,766 9/01/87 
4,689,335 06/570,585 8/25/87 4,689,870 06/843,006 9/01/87 
4,689,337 06/714,857 8/25/87 4,689,884 06/867,765 9/01/87 
4,689,343 06/853,826 8/25/87 4,689,885 06/868,575 9/01/87 
4,689,346 06/791 ,934 8/25/87 4,689,886 06/846,688 9/01/87 
4,689,361 06/841 ,639 8/25/87 4,689,889 06/733,235 9/01/87 
4,689,366 06/808 ,364 8/25/87 4,689,891 06/925,240 9/01/87 
4,689,367 06/837,930 8/25/87 4,689,893 06/893,225 9/01/87 
4,689,375 06/777,901 8/25/87 4,689,894 06/800,620 9/01/87 
4,689,385 06/870,991 8/25/87 4,689,897 06/923,900 9/01/87 
4,689,418 06/339,528 8/25/87 4,689,901 06/662,894 9/01/87 
4,689,421 06/641,152 8/25/87 4,689,911 06/617,264 9/01/87 
4,689,425 06/927,477 8/25/87 4,689,912 06/878,673 9/01/87 
4,689,428 06/901 ,633 8/25/87 4,689,914 06/770,661 9/01/87 
4,689,430 06/93 1,606 8/25/87 4,689,922 06/830,627 9/01/87 
4,689,448 06/764,835 8/25/87 4,689,925 06/910,725 9/01/87 
4,689,451 06/833,956 8/25/87 4,689,931 06/835,773 9/01/87 
4,689,454 06/751,057 8/25/87 4,689,936 06/894,507 9/01/87 
4,689,458 06/887,726 8/25/87 4,689,937 06/904,896 9/01/87 
4,689,461 06/780,031 8/25/87 4,689,946 06/832,046 9/01/87 
4,689,464 06/698,935 8/25/87 4,689,948 06/861 ,496 9/01/87 
4,689,469 06/731,972 8/25/87 4,689,954 06/795,886 9/01/87 
4,689,472 06/752,448 8/25/87 4,689,969 06/860, 135 9/01/87 
4,689,476 06/651,601 8/25/87 4,689,972 06/781,529 9/01/87 
4,689,492 06/891 ,969 8/25/87 4,689,974 06/854,322 9/01/87 
4,689,520 06/755,331 8/25/87 4,689,981 06/880,099 9/01/87 
4,689,523 06/698,554 8/25/87 4,689,991 06/862,871 9/01/87 
4,689,524 06/784,287 8/25/87 4,689,992 06/809,889 9/01/87 
4,689,527 06/749,180 8/25/87 4,689,995 06/807,881 9/01/87 
4,689,531 06/750,584 8/25/87 4,689,996 06/719,957 9/01/87 
4,689,532 06/731,387 8/25/87 4,689,997 06/8 13,264 9/01/87 
4,689,536 06/835,726 8/25/87 4,689,998 06/907 ,424 9/01/87 
4,689,543 06/8 13,996 8/25/87  4,690.009 06/802,963 9/01/87 
4,689,548 06/851,850 8/25/87 4,690,025 06/771 ,024 9/01/87 
4,689,551 06/772,798 8/25/87 4,690,026 06/768,447 9/01/87 
4,689,553 06/722,711 8/25/87 4,690,028 06/853,670 9/01/87 
4,689,554 06/772,724 8/25/87 4,690,039 06/936,985 9/01/87 
4,689,555 06/837,813 8/25/87 4,690,041 06/841 ,418 9/01/87 
4,689,573 06/767,638 8/25/87 4,690,044 06/923,200 9/01/87 
4,689,584 06/801 ,536 8/25/87 4,690,045 06/753,774 9/01/87 
4,689,585 06/801 ,534 8/25/87 4,690,048 06/740,568 9/01/87 
4,689,598 06/930, 152 8/25/87 4,690,061 06/800,203 9/01/87 
4,689,611 06/731,937 8/25/87 4,690,065 06/815,618 9/01/87 
4,689,612 06/776,681 8/25/87 4,690,078 06/909,693 9/01/87 
4,689,613 06/741,106 8/25/87 4,690,085 06/883,634 9/01/87 
4,689,614 06/810,329 8/25/87 4,690,089 06/821,077 9/01/87 
4,689,620 06/761 ,619 8/25/87 4,690,092 06/871,452 9/01/87 
4,689,629 06/424,834 8/25/87 4,690,098 06/792,700 9/01/87 
4,689,632 06/739,429 8/25/87 4,690,099 06/802,261 9/01/87 
4,689,634 06/718,156 8/25/87 4,690,102 06/005,551 9/01/87 
4,689,637 06/737,479 8/25/87 4,690,103 06/848,812 9/01/87 
4,689,650 06/783,702 8/25/87 4,690,121 06/818,630 9/01/87 
4,689,675 06/737,247 8/25/87 4,690,126 06/885,425 9/01/87 
4,689,705 06/855,521 8/25/87 4,690,128 06/904,200 9/01/87 
4,689,714 06/854,625 8/25/87 4,690,130 06/811,159 9/01/87 
4,689,719 06/724,491 8/25/87 4,690,132 06/849,212 9/01/87 
4,689,720 06/824,834 8/25/87 4,690,137 06/797,832 9/01/87 
4,689,732 06/759,139 8/25/87 4,690,138 06/926,083 9/01/87 
4,689,734 06/872,894 8/25/87 4,690,140 06/846,727 9/01/87 
4,689,753 06/744,026 8/25/87 4,690,148 07/005,314 9/01/87 
4,689,757 06/810,532 8/25/87 4,690,154 06/740,514 9/01/87 
4,689,761 06/641 ,162 8/25/87 4,690,161 06/746,270 9/01/87 
4,689,774 06/760,578 8/25/87 4,690,170 06/888,339 9/01/87 
4,689,791 06/773,618 8/25/87 4,690,180 06/669,537 9/01/87 
4,689,794 06/695,658 8/25/87 4,690,182 06/843,497 9/01/87 
4,689,798 06/891 ,019 8/25/87 4,690,198 06/780,810 9/01/87 
4,689,810 06/702,161 8/25/87 4,690,208 06/825,535 9/01/87 
4,689,811 06/857,746 8/25/87 4,690,210 06/750, 166 9/01/87 
4,689,813 06/670,611 8/25/87 4,690,212 06/352,374 9/01/87 
4,689,814 06/868,775 8/25/87 4,690,215 06/864,179 9/01/87 
4,689,830 06/855,391 9/01/87 4,690,224 06/8 12,507 9/01/87 
4,689,836 06/885,151 9/01/87 4,690,228 06/839,415 9/01/87 
4,689,841 06/914,271 9/01/87 4,690,235 06/795,628 9/01/87 
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4,690,655 06/880,994 9/01/87 
4,690,240 06/718,468 9/01/87 4,690,656 06/749,258 9/01/87 
4,690,244 06/826,910 9/01/87 4,690,659 06/726,889 9/01/87 
4,690,246 06/754,024 9/01/87 4,690,665 06/795,070 9/01/87 
4,690,273 06/833,186 9/01/87 4,690,674 06/861 ,979 9/01/87 
4,690,275 06/907 ,793 9/01/87 4,690,677 06/780,056 9/01/87 
4,690,278 06/874,889 9/01/87 4,690,693 06/804,724 9/01/87 
4,690,279 06/839,202 9/01/87 4,690,697 06/83 1,295 9/01/87 
4,690,282 06/804,035 9/01/87 4,690,701 06/852,559 9/01/87 
4,690,294 06/77 1,620 9/01/87 4,690,720 06/819,516 9/01/87 
4,690,295 06/744,819 9/01/87 4,690,727 06/895,965 9/01/87 
4,690,300 06/947,990 9/01/87 4,690,732 06/842,729 9/01/87 
4,690,301 06/826,774 9/01/87 4,690,745 06/934,978 9/01/87 
4,690,303 06/779,158 9/01/87 4,690,751 06/723,963 9/01/87 
4,690,310 06/807,502 9/01/87 4,690,752 06/719,343 9/01/87 
4,690,313 06/947 ,436 9/01/87 4,690,753 06/753,914 9/01/87 
4,690,318 06/913,298 9/01/87 4,690,763 06/766,053 9/01/87 
4,690,321 06/907,804 9/01/87 4,690,773 06/861,741 9/01/87 
4,690,323 06/901 ,330 9/01/87 4,690,777 06/548, 104 9/01/87 
4,690,328 06/762,655 9/01/87 4,690,778 06/735,955 9/01/87 
4,690,332 06/652,754 9/01/87 4,690,794 06/580,570 9/01/87 
4,690,334 06/705,081 9/01/87 4,690,797 06/908, 165 9/01/87 
4,690,343 06/817,118 9/01/87 4,690,801 06/870,320 9/01/87 
4,690,348 06/780,592 9/01/87 4,690,812 06/692,563 9/01/87 
4,690,352 06/890,057 9/01/87 4,690,813 06/775,659 9/01/87 
4,690,353 06/739,792 9/01/87 4,690,814 06/849,925 9/01/87 
4,690,363 06/901 ,743 9/01/87 4,690,835 06/825,125 9/01/87 
4,690,368 06/723,833 9/01/87 4,690,844 06/665,295 9/01/87 
4,690,370 06/427,717 9/01/87 4,690,879 06/938,303 9/01/87 
4,690,382 06/8 12,503 9/01/87 4,690,886 06/701,289 9/01/87 
4,690,384 06/63 1,062 9/01/87 4,690,890 06/596,676 9/01/87 
4,690,393 06/786,337 9/01/87 4,690,912 06/541,845 9/01/87 
4,690,398 06/828,317 9/01/87 4,690,914 06/843,742 9/01/87 
4,690,404 06/812,173 9/01/87 4,690,916 06/671,153 9/01/87 
4,690,406 06/808,170 9/01/87 4,690,917 06/800,667 9/01/87 
4,690,410 06/890,288 9/01/87 4,690,921 06/565,162 9/01/87 
4,690,423 06/846,611 9/01/87 4,690,925 06/734,633 9/01/87 
4,690,433 06/738,755 9/01/87 4,690,932 06/871,155 9/01/87 
4,690,440 06/814,312 9/01/87 4,690,950 06/766,636 9/01/87 
4,690,441 06/779,482 9/01/87 4,690,967 06/685, 148 9/01/87 
4,690,446 06/869,019 9/01/87 4,690,970 06/746,040 9/01/87 
4,690,447 06/941 ,534 9/01/87 4,690,989 06/796,558 9/01/87 
4,690,449 06/821 ,856 9/01/87 4,691,011 06/809,569 9/01/87 
4,690,454 06/749,409 9/01/87 4,691,017 06/912,999 9/01/87 
4,690,457 06/880,928 9/01/87 4,691,018 06/860,211 9/01/87 
4,690,461 06/845,952 9/01/87 4,691,022 06/623,200 9/01/87 
4,690,467 06/447,621 9/01/87 4,691,024 06/915,949 9/01/87 
4,690,471 06/864,239 9/01/87 4,691,032 06/793,928 9/01/87 
4,690,474 06/847,942 9/01/87 4,691,043 06/8 16,978 9/01/87 
4,690,476 06/924,986 9/01/87 4,691,046 06/000,207 9/01/87 
4,690,520 06/859,511 9/01/87 4,691,048 06/732,487 9/01/87 
4,690,521 06/821 ,953 9/01/87 4,691,051 06/870,553 9/01/87 
4,690,522 06/750,279 9/01/87 4,691,052 06/871,153 9/01/87 
4,690,523 06/752,213 9/01/87 4,691,056 06/904,049 9/01/87 
4,690,524 06/700,392 9/01/87 4,691,061 06/905,618 9/01/87 
4,690,528 06/656,746 9/01/87 4,691,062 06/921,474 9/01/87 
4,690,534 06/914,017 9/01/87 4,691,069 06/83 1,006 9/01/87 
4,690,542 06/8 12,947 9/01/87 4,691,083 06/783,988 9/01/87 
4,690,547 06/908, 138 9/01/87 4,691,084 06/905,680 9/01/87 
4,690,548 06/767,776 9/01/87 4,691,092 06/803,201 9/01/87 
4,690,550 06/764,852 9/01/87 4,691,096 06/807,827 9/01/87 
4,690,551 06/725,243 9/01/87 4,691,106 06/775,749 9/01/87 
4,690,554 06/936, 169 9/01/87 4,691,110 06/7 16,002 9/01/87 
4,690,560 06/717,264 9/01/87 4,691,112 06/750, 133 9/01/87 
4,690,566 06/939,406 9/01/87 4,691,115 06/824,713 9/01/87 
4,690,570 06/864,312 9/01/87 4,691,117 06/837 ,562 9/01/87 
4,690,586 06/814,958 9/01/87 4,691,121 06/803,262 9/01/87 
4,690,587 06/789,545 9/01/87 4,691,142 06/772,240 9/01/87 
4,690,595 06/828,634 9/01/87 4,691,155 06/661 ,229 9/01/87 
4,690,598 06/752,918 9/01/87 4,691,165 06/596,464 9/01/87 
4,690,606 06/798,688 9/01/87 4,691,169 06/281 ,441 9/01/87 
4,690,614 06/794,651 9/01/87 4,691,175 06/797,735 9/01/87 
4,690,620 06/7 14,225 9/01/87 4,691,194 06/640,574 9/01/87 
4,690,623 06/806,574 9/01/87 4,691,195 06/705,582 9/01/87 
4,690,626 06/785,548 9/01/87 4,691,201 06/88 1,582 9/01/87 
4,690,637 06/831,227 9/01/87 4,691,207 06/646,787 9/01/87 
4,690,639 06/937,435 9/01/87 4,691,221 06/762,458 9/01/87 
4,690,644 06/8 12,138 9/01/87 4,691,239 06/452,494 9/01/87 
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4,691,623 06/898 ,960 9/08/87 
4,691,264 06/778,983 9/01/87 4,691,624 06/790,405 9/08/87 
4,691,274 06/857,110 9/01/87 4,691,626 06/939,627 9/08/87 
4,691,275 06/870,377 9/01/87 4,691,627 06/819,751 9/08/87 
4,691,297 06/740,977 9/01/87 4,691,644 06/794,439 9/08/87 
4,691,324 06/833 ,846 9/01/87 4,691,658 06/871,480 9/08/87 
4,691,327 06/860,273 9/01/87 4,691,660 06/862,037 9/08/87 
4,691,333 06/817 ,568 9/01/87 4,691,664 06/826,316 9/08/87 
4,691,339 06/764,114 9/01/87 4,691,668 06/754,729 9/08/87 
4,691,343 06/867 ,488 9/01/87 4,691,672 06/811,916 9/08/87 
4,691,344 06/821,429 9/01/87 4,691,685 06/88 1,637 9/08/87 
4,691,345 06/861 ,928 9/01/87 4,691,688 06/919,086 9/08/87 
4,691,361 06/785,852 9/01/87 4,691,689 06/938,479 9/08/87 
4,691,367 06/632,544 9/01/87 4,691,690 06/907,721 9/08/87 
4,691,368 06/746,978 9/01/87 4,691,692 06/804,828 9/08/87 
4,691,376 06/806,863 9/01/87 4,691,698 06/852,819 9/08/87 
4,691,385 06/773,141 9/01/87 4,691,700 06/870,140 9/08/87 
4,691,388 06/853,691 9/08/87 4,691,709 06/911,375 9/08/87 
4,691,389 06/926,507 9/08/87 4,691,712 06/747,017 9/08/87 
4,691,391 06/872,146 9/08/87 4,691,719 06/845,849 9/08/87 
4,691,395 06/941,071 9/08/87 4,691,720 06/768 ,468 9/08/87 
4,691,396 06/941,310 9/08/87 4,691,721 06/679,259 9/08/87 
4,691,397 06/87 1,878 9/08/87 4,691,724 06/790,614 9/08/87 
4,691,401 06/838,273 9/08/83 4,691,726 06/640,687 9/08/87 
4,691,403 06/847 ,667 9/08/87 4,691,732 06/892,037 9/08/87 
4,691,405 06/759,896 9/08/87 4,691,733 06/881,778 9/08/87 
4,691,409 06/941,790 9/08/87 4,691,741 06/754,283 9/08/87 
4,691,416 06/912,773 9/08/87 4,691,743 06/888,225 9/08/87 
4,691,419 06/797 ,132 9/08/87 4,691,764 06/839,357 9/08/87 
4,691,420 06/846,969 9/08/87 4,691,770 06/8 13,927 9/08/87 
4,691,423 06/824,736 9/08/87 4,691,773 06/759,359 9/08/87 
4,691,425 06/562,416 9/08/87 4,691,777 06/849,125 9/08/87 
4,691,432 06/785,705 9/08/87 4,691,778 06/013,078 9/08/87 
4,691,441 07/008,278 9/08/87 4,691,782 06/680, 190 9/08/87 
4,691,443 06/910,084 9/08/87 4,691,795 06/746,786 9/08/87 
4,691,446 06/902,655 9/08/87 4,691,798 06/786,078 9/08/87 
4,691,450 06/788,275 9/08/87 4,691,800 06/815,100 9/08/87 
4,691,453 06/906,262 9/08/87 4,691,803 06/799,350 9/08/87 
4,691,454 06/820,405 9/08/87 4,691,804 06/817,295 9/08/87 
4,691,457 06/663,718 9/08/87 4,691,821 06/818,530 9/08/87 
4,691,459 06/825,148 9/08/87 4,691,824 06/924,990 9/08/87 
4,691,460 06/774,027 9/08/87 4,691,827 06/861 ,337 9/08/87 
4,691,461 06/917,919 9/08/87 4,691,837 06/923,016 9/08/87 
4,691,462 06/844, 134 9/08/87 4,691,839 06/920,929 9/08/87 
4,691,463 06/591,120 9/08/87 4,691,842 06/712,924 9/08/87 
4,691,466 06/854,923 9/08/87 4,691,848 06/677 ,352 9/08/87 
4,691,468 06/869,338 9/08/87 4,691,860 06/941,229 9/08/87 
4,691,470 06/861,825 9/08/87 4,691,863 06/863,687 9/08/87 
4,691,471 06/947,621 9/08/87 4,691,864 06/799 ,868 9/08/87 
4,691,472 06/740,842 9/08/87 4,691,873 06/872,210 9/08/87 
4,691,473 06/707,884 9/08/87 4,691,890 06/827 ,304 9/08/87 
4,691,477 06/889,762 9/08/87 4,691,895 06/886,735 9/08/87 
4,691,478 06/911,513 9/08/87 4,691,904 06/763,670 9/08/87 
4,691,480 06/819,231 9/08/87 4,691,917 06/799,554 9/08/87 
4,691,481 06/863 ,365 9/08/87 4,691,919 06/930,644 9/08/87 
4,691,484 06/839,600 9/08/87 4,691,920 06/817,549 9/08/87 
4,691,491 06/841,285 9/08/87 4,691,922 06/837 ,794 9/08/87 
4,691,504 06/819,157 9/08/87 4,691,923 06/842,229 9/08/87 
4,691,505 06/870,723 9/08/87 4,691,928 06/774,655 9/08/87 
4,691,512 06/668,018 9/08/87 4,691,945 06/926,050 9/08/87 
4,691,515 06/709,509 9/08/87 4,691,953 06/852,191 9/08/87 
4,691,517 06/929,507 9/08/87 4,691,963 06/768,448 9/08/87 
4,691,518 06/929,508 9/08/87 4,691,964 06/880,591 9/08/87 
4,691,543 06/843 ,673 9/08/87 4,691,965 06/906,447 9/08/87 
4,691,552 06/818,475 9/08/87 4,691,967 06/793 ,224 9/08/87 
4,691,553 06/836,837 9/08/87 4,691,976 06/83 1,007 9/08/87 
4,691,556 06/824,666 9/08/87 4,691,979 06/520,151 9/08/87 
4,691,563 06/934,922 9/08/87 4,691,987 06/512,403 9/08/87 
4,691,566 06/765,839 9/08/87 4,691,991 06/624,701 9/08/87 
4,691,575 06/814,401 9/08/87 4,692,003 06/549,157 9/08/87 
4,691,576 06/801,685 9/08/87 4,692,004 06/918,706 9/08/87 
4,691,580 06/817,077 9/08/87 4,692,006 06/834,429 9/08/87 
4,691,582 06/803 ,954 9/08/87 4,692,016 06/839,911 9/08/87 
4,691,585 06/859,088 9/08/87 4,692,046 06/843,913 9/08/87 
4,691,586 06/835,893 9/08/87 4,692,051 06/446,884 9/08/87 
4,691,587 06/8 11,733 9/08/87 4,692,053 06/912,523 9/08/87 
4,691,599 06/8 16,066 9/08/87 4,692,059 06/826,619 9/08/87 
4,691,610 06/873 ,800 9/08/87 4,692,060 06/882,081 9/08/87 
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4,692,537 06/8 10,307 9/08/87 
4,692,079 06/650,703 9/08/87 4,692,542 06/622,571 9/08/87 
4,692,084 06/802,052 9/08/87 4,692,543 06/832,760 9/08/87 
4,692,085 06/790,131 9/08/87 4,692,544 06/768,709 9/08/87 
4,692,087 06/549,268 9/08/87 4,692,558 06/493,700 9/08/87 
4,692,094 06/825,069 9/08/87 4,692,567 06/733,874 9/08/87 
4,692,095 06/816,127 9/08/87 4,692,571 06/902,909 9/08/87 
4,692,097 06/878,304 9/08/87 4,692,584 06/802,984 9/08/87 
4,692,100 06/706,266 9/08/87 4,692,586 06/87 1,361 9/08/87 
4,692,101 06/754,419 9/08/87 4,692,588 06/720,403 9/08/87 
4,692,112 06/904,863 9/08/87 4,692,593 06/694,780 9/08/87 
4,692,113 06/906, 120 9/08/87 4,692,594 06/793,207 9/08/87 
4,692,118 06/823,456 9/08/87 4,692,614 06/855,184 9/08/87 
4,692,120 06/914,452 9/08/87 4,692,622 06/803 ,967 9/08/87 
4,692,126 06/728,320 9/08/87 4,692,623 06/835 ,826 9/08/87 
4,692,128 06/878,547 9/08/87 4,692,625 06/747,731 9/08/87 
4,692,132 06/829,938 9/08/87 4,692,632 06/832,925 9/08/87 
4,692,134 06/870,88 1 9/08/87 4,692,647 06/367 ,680 9/08/87 
4,692,137 06/719,179 9/08/87 4,692,661 06/830,152 9/08/87 
4,692,151 06/835 ,942 9/08/87 4,692,668 06/5 16,598 9/08/87 
4,692,155 06/808,280 9/08/87 4,692,669 06/705,740 9/08/87 
4,692,158 06/825,506 9/08/87 4,692,671 06/893 ,946 9/08/87 
4,692,164 06/837 ,094 9/08/87 4,692,678 06/916,993 9/08/87 
4,692,170 06/556,137 9/08/87 5,692,682 06/8 12,633 9/08/87 
4,692,173 06/829,481 9/08/87 4,692,684 06/908,219 9/08/87 
4,692,174 06/547 ,752 9/08/87 4,692,692 06/784,119 9/08/87 
4,692,198 06/694,828 9/08/87 4,692,693 06/694,439 9/08/87 
4,692,202 06/434,722 9/08/87 4,692,703 06/704,253 9/08/87 
4,692,203 06/899,941 9/08/87 4,692,706 06/706,376 9/08/87 
4,692,208 06/654,834 9/08/87 4,692,720 06/717,116 9/08/87 
4,692,210 06/789,783 9/08/87 4,692,722 06/660,491 9/08/87 
4,692,218 06/471,785 9/08/87 4,692,726 06/890,686 9/08/87 
4,692,237 06/718,134 9/08/87 4,692,742 06/789,568 9/08/87 
4,692,242 06/8 13,672 9/08/87 4,692,744 06/815,586 9/08/87 
4,692,244 06/671 ,599 9/08/87 4,692,751 06/902,771 9/08/87 
4,692,246 06/853,053 9/08/87 4,692,764 06/876,979 9/08/83 
4,692,249 06/910,477 9/08/87 4,692,771 06/717,498 9/08/87 
4,692,260 06/757,039 9/08/87 4,692,772 06/650,069 9/08/87 
4,692,262 06/908 ,697 9/08/87 4,692,775 06/792,329 9/08/87 
4,692,265 06/623,336 9/08/87 4,692,802 06/812,146 9/08/87 
4,692,273 06/723,391 9/08/87 4,692,820 06/88 1,621 9/08/87 
4,692,276 06/783,688 9/08/87 4,692,821 06/815,371 9/08/87 
4,692,285 06/750,443 9/08/87 4,692,826 06/851,799 9/08/87 
4,692,308 06/827,151 9/08/87 4,692,830 06/623,147 9/08/87 
4,692,313 06/597,314 9/08/87 4,692,838 06/882,398 9/08/87 
4,692,320 06/813,169 9/08/87 4,692,847 06/769,825 9/08/87 
4,692,321 06/887 ,752 9/08/87 4,692,850 06/8 14,329 9/08/87 
4,692,323 06/878,976 9/08/87 4,692,851 06/708,011 9/08/87 
4,692,333 06/520,088 9/08/87 4,692,868 06/692,465 9/08/87 
4,692,338 06/7 16,609 9/08/87 4,692,882 06/689,549 9/08/87 
4,692,345 06/868, 153 9/08/87 4,692,889 06/655,657 9/08/87 
4,692,353 06/567,782 9/08/87 4,692,906 06/808,704 9/08/87 
4,692,356 06/703,679 9/08/87 4,692,926 06/727,251 9/08/87 
4,692,363 06/889,581 9/08/87 4,692,940 06/711,821 9/08/87 
4,692,365 06/666,522 9/08/87 4,692,945 06/933,367 9/08/87 
4,692,367 06/856,064 9/08/87 4,692,952 06/797,009 9/15/87 
4,692,372 06/878,250 9/08/87 4,692,955 06/885,411 9/15/87 
4,692,376 06/936,128 9/08/87 4,692,956 06/815,214 9/15/87 
4,692,384 06/923,986 9/08/87 4,692,958 06/817,076 9/15/87 
4,692,431 06/809,441 9/08/87 4,692,959 06/838,386 9/15/87 
4,692,436 06/861,471 9/08/87 4,692,960 06/901 ,394 9/15/87 
4,692,438 06/764,372 9/08/87 4,692,961 06/909,690 9/15/87 
4,692,450 06/8 17,638 9/08/87 4,692,963 06/874,507 9/15/87 
4,692,452 06/873,616 9/08/87 4,692,978 06/748,099 9/15/87 
4,692,453 06/797 ,563 9/08/87 4,692,983 06/848,291 9/15/87 
4,692,456 06/838,972 9/08/87 4,693,004 06/845,852 9/15/87 
4,692,461 06/933,492 9/08/87 4,693,010 06/829,141 9/15/87 
4,692,465 06/640,850 9/08/87 4,693,019 06/835,345 9/15/87 
4,692,474 06/874,329 9/08/87 4,693,021 06/781,817 9/15/87 
4,692,482 06/921,463 9/08/87 4,693,022 06/829,211 9/15/87 
4,692,491 06/907 ,563 9/08/87 4,693,023 06/843 ,787 9/15/87 
4,692,493 06/847 ,640 9/08/87 4,693,026 06/899,376 9/15/87 
4,692,495 06/5 12,768 9/08/87 4,693,031 06/694,055 9/15/87 
4,692,509 06/675,373 9/08/87 4,693,032 06/8 13,677 9/15/87 
4,692,515 06/874,917 9/08/87 4,693,034 06/774,580 9/15/87 
4,692,523" 06/916,373 9/08/87 4,693,047 06/880,592 9/15/87 
4,692,526 06/797,111 9/08/87 4,693,059 06/835 ,042 9/15/87 
4,692,532 06/674,217 9/08/87 4,693,068 06/870,998 9/15/87 
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4,693,422 06/912,665 9/15/87 
4,693,071 06/811,747 9/15/87 4,693,425 06/864,331 9/15/87 
4,693,086 06/787,106 9/15/87 4,693,431 06/815,013 9/15/87 
4,693,088 06/890,480 9/15/87 4,693,434 06/779,228 9/15/87 
4,693,090 06/919,469 9/15/87 4,693,437 06/659,943 9/15/87 
4,693,093 06/880,916 9/15/87 4,693,438 06/827 ,426 9/15/87 
4,693,094 06/863,776 9/15/87 4,693,439 06/836,972 9/15/87 
4,693,096 06/939,039 9/15/87 4,693,440 06/882,690 9/15/87 
4,693,098 06/945 ,000 9/15/87 4,693,441 06/715,355 9/15/87 
4,693,100 06/842,141 9/15/87 4,693,442 06/879,434 9/15/87 
4,693,116 06/802,616 9/15/87 4,693,449 06/790,864 9/15/87 
4,693,126 06/862,307 9/15/87 4,693,455 06/738,165 9/15/87 
4,693,127 06/877 ,644 9/15/87 4,693,457 06/904,862 9/15/87 
4,693,129 06/624,317 9/15/87 4,693,458 06/934,194 9/15/87 
4,693,133 06/499,879 9/15/87 4,693,466 06/789,439 9/15/87 
4,693,136 06/903,931 9/15/87 4,693,469 06/927 ,399 9/15/87 
4,693,137 06/827,129 9/15/87 4,693,474 06/747,852 9/15/87 
4,693,140 06/925,529 9/15/87 4,693,480 06/746,130 9/15/87 
4,693,144 06/904,826 9/15/78 4,693,487 06/794,074 9/15/87 
4,693,149 06/740,958 9/15/87 4,693,490 06/923,149 9/15/87 
4,693,150 06/749,630 9/15/87 4,693,492 06/846,687 9/15/87 
4,693,152 06/87 1,334 9/15/87 4,693,496 06/894,169 9/15/87 
4,693,154 06/858,819 9/15/87 4,693,498 06/856,308 9/15/87 
4,693,155 06/856,656 9/15/87 4,693,504 07/001,170 9/15/87 
4,693,163 06/893,199 9/15/87 4,693,505 06/85 1,468 9/15/87 
4,693,164 06/870,063 9/15/87 4,693,508 06/912,056 9/15/87 
4,693,166 06/757,810 9/15/87 4,693,509 06/845,260 9/15/87 
4,693,180 06/908 ,373 9/15/87 4,693,512 06/915,052 9/15/87 
4,693,184 06/839,966 9/15/87 4,693,516 06/896,430 9/15/87 
4,693,185 06/831,678 9/15/87 4,693,524 06/686,746 9/15/87 
4,693,186 06/903,228 9/15/87 4,693,531 06/660,276 9/15/87 
4,693,195 06/87 1,020 9/15/87 4,693,551 06/539,344 9/15/87 
4,693,200 06/802,429 9/15/87 4,693,564 06/793,127 9/15/87 
4,693,202 06/789,488 9/15/87 4,693,573 06/838,111 9/15/87 
4,693,204 06/922,485 9/15/87 4,693,590 06/765,821 9/15/87 
4,693,205 06/835,180 9/15/87 4,693,599 06/837 ,644 9/15/87 
4,693,209 06/886,462 9/15/87 4,693,624 06/753 ,666 9/15/87 
4,693,212 06/825,346 9/15/87 4,693,627 06/876,155 9/15/87 
4,693,228 06/829,348 9/15/87 4,693,630 06/661 ,439 9/15/87 
4,693,229 06/836,698 9/15/87 4,693,633 06/669,636 9/15/87 
4,693,231 06/799,539 9/15/87 4,693,636 06/221,594 9/15/87 
4,693,234 06/827,977 9/15/87 4,693,647 06/795,328 9/15/87 
4,693,241 06/887 ,446 9/15/87 4,693,650 06/846,883 9/15/87 
4,693,247 06/912,959 9/15/87 4,693,651 06/902,634 9/15/87 
4,693,254 06/910,271 9/15/87 4,693,660 06/8 13,092 9/15/87 
4,693,263 06/836,313 9/15/87 4,693,664 06/638,032 9/15/87 
4,693,269 06/874,848 9/15/87 4,693,667 06/390,872 9/15/87 
4,693,273 06/718,444 9/15/87 4,693,679 06/795,690 9/15/87 
4,693,275 06/936,636 9/15/87 4,693,681 06/887,354 9/15/87 
4,693,277 06/625,802 9/15/87 4,693,686 06/829,725 9/15/87 
4,693,279 06/827 ,227 9/15/87 4,693,687 06/839,734 9/15/87 
4,693,282 06/854,845 9/15/87 4,693,692 06/898,290 9/15/87 
4,693,290 06/472,907 9/15/87 4,693,696 06/822,787 9/15/87 
4,693,294 06/843,745 9/15/87 4,693,716 06/643,030 9/15/87 
4,693,313 06/878,996 9/15/87 4,693,726 06/847 ,722 9/15/87 
4,693,318 06/786,050 9/15/87 4,693,729 06/825,628 9/15/87 
4,693,320 06/895 ,007 9/15/87 4,693,730 06/889,795 9/15/87 
4,693,329 06/676,243 9/15/87 4,693,769 06/725,868 9/15/87 
4,693,335 06/800,748 9/15/87 4,693,774 06/863 ,603 9/15/87 
4,693,336 06/894,756 9/15/87 4,693,780 06/808, 144 9/15/87 
4,693,337 06/812,549 9/15/87 4,693,802 06/725,188 9/15/87 
4,693,340 06/781,695 9/15/87 4,693,805 06/829,190 9/15/87 
4,693,344 06/704,493 9/15/87 4,693,818 06/663,184 9/15/87 
4,693,345 06/887,268 9/15/87 4,693,819 06/939,171 9/15/87 
4,693,346 06/758,226 9/15/87 4,693,820 06/750,467 9/15/87 
4,693,347 06/839,259 9/15/87 4,693,827 06/841 ,636 9/15/87 
4,693,355 06/796,742 9/15/87 4,693,830 06/779,345 9/15/87 
4,693,367 06/909,627 9/15/87 4,693,841 06/802,888 9/15/87 
4,693,375 06/800,653 9/15/87 4,693,860 06/898,036 9/15/87 
4,693,377 06/902,092 9/15/87 4,693,871 06/849,808 9/15/87 
4,693,378 06/779,619 9/15/87 4,693,875 06/900,863 9/15/87 
4,693,380 06/943,888 9/15/87 4,693,889 06/806,877 9/15/87 
4,693,385 06/73 1,088 9/15/87 4,693,892 06/904,733 9/15/87 
4,693,386 06/820,777 9/15/87 4,693,900 06/765,865 9/15/87 
4,693,394 06/694,414 9/15/87 4,693,917 06/796,221 9/15/87 
4,693,400 06/769,570 9/15/87 4,693,919 06/739,928 9/15/87 
4,693,402 06/820,014 9/15/87 4,693,950 06/792,901 9/15/87 
4,693,412 06/773,793 9/15/87 4,693,958 06/695,259 9/15/87 
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4,694,579 06/834,243 9/22/87 
4,693,961 06/849,994 9/15/87 4,694,582 06/927,129 9/22/87 
4,693,967 06/235,510 9/15/87 4,694,597 06/788,204 9/22/87 
4,693,977 06/820,930 9/15/87 4,694,598 06/898 ,636 9/22/87 
4,693,982 06/736,667 9/15/87 4,694,601 06/799,302 9/22/87 
4,693,993 06/744,207 9/15/87 4,694,602 06/875,069 9/22/87 
4,694,005 06/854,479 9/15/87 4,694,604 06/901,999 9/22/87 
4,694,015 06/797,486 9/15/87 4,694,608 06/501,636 9/22/87 
4,694,029 06/721,395 9/15/87 4,694,614 06/898,580 9/22/87 
4,694,039 06/927,595 9/15/87 4,694,616 06/878,415 9/22/87 
4,694,047 06/927,921 9/15/87 4,694,617 06/832,100 9/22/87 
4,694,052 06/748,480 9/15/87 4,694,618 06/846,013 9/22/87 
4,694,053 06/748,433 9/15/87 4,694,625 06/847 ,278 9/22/87 
4,694,084 06/709,871 9/15/87 4,694,636 06/246,437 9/22/87 
4,694,085 06/843,084 9/15/87 4,694,639 06/814,480 9/22/87 
4,694,097 06/856,665 9/15/87 4,694,647 06/845,294 9/22/87 
4,694,105 06/679,860 9/15/87 4,694,663 06/8 16,086 9/22/87 
4,694,106 06/837,145 9/15/87 4,694,668 06/920,393 9/22/87 
4,694,120 06/793,872 9/15/87 4,694,670 06/687,938 9/22/87 
4,694,127 06/877 ,062 9/15/87 4,694,674 06/832,531 9/22/87 
4,694,132 06/921 ,962 9/15/87 4,694,678 06/820,019 9/22/87 
4,694,141 06/925,156 9/15/87 4,694,679 06/847 ,440 9/22/87 
4,694,148 06/751,946 9/15/87 4,694,681 06/748,033 9/22/87 
4,694,153 06/792,450 9/15/87 4,694,699 06/880,664 9/22/87 
4,694,159 06/899,013 9/15/87 4,694,700 06/779,855 9/22/87 
4,694,160 06/823,671 9/15/87 4,694,701 06/824,664 9/22/87 
4,694,172 06/786,915 9/15/87 4,694,706 07/023,895 9/22/87 
4,694,176 06/8 18,059 9/15/87 4,694,708 06/845,960 9/22/87 
4,694,194 06/794,920 9/15/87 4,694,717 06/762,296 9/22/87 
4,694,200 06/833,734 9/15/87 4,694,726 06/636,219 9/22/87 
4,694,201 06/728,715 9/15/87 4,694,727 06/771,929 9/22/87 
4,694,209 06/743,024 9/15/87 4,694,728 06/718,034 9/22/87 
4,694,211 06/870,100 9/15/87 4,694,738 06/818,771 9/22/87 
4,694,212 06/842,623 9/15/87 4,694,742 06/815,913 9/22/87 
4,694,217 06/789,777 9/15/87 4,694,750 07/005,323 9/22/87 
4,694,227 06/851,230 9/15/87 4,694,759 06/766,000 9/22/87 
4,694,231 06/853,637 9/15/87 4,694,760 06/793,751 9/22/87 
4,694,240 06/875,954 9/15/87 4,694,766 06/947,015 9/22/87 
4,694,245 06/648,786 9/15/87 4,694,767 06/922,744 9/22/87 
4,694,247 06/741,812 9/15/87 4,694,768 06/812,731 9/22/87 
4,694,256 06/699,176 9/15/87 4,694,769 07/001,911 9/22/87 
4,694,265 06/631,021 9/15/87 4,694,770 06/740,850 9/22/87 
4,694,290 06/699,022 9/15/87 4,694,773 06/837,281 9/22/87 
4,694,292 06/683,476 9/15/87 4,694,776 06/747 ,662 9/22/87 
4,694,305 06/846,590 9/15/87 4,694,777 06/751,682 9/22/87 
4,694,333 06/777,840 9/15/87 4,694,781 06/802,961 9/22/87 
4,694,362 06/648,227 9/15/87 4,694,787 06/583,998 9/22/87 
4,694,367 06/798,795 9/15/87 4,694,788 06/845,308 9/22/87 
4,694,369 06/711,742 9/15/87 4,694,812 06/853,964 9/22/87 
4,694,379 06/689,211 9/15/87 4,694,817 06/828,323 9/22/87 
4,694,380 06/873,000 9/15/87 4,694,820 06/941 ,358 9/22/87 
4,694,381 06/835,382 9/15/87 4,694,823 06/832,382 9/22/87 
4,694,409 06/623,871 O/15/87 4,694,824 06/869,363 9/22/87 
4,694,420 06/814,152 9/15/87 4,694,825 06/672,275 9/22/87 
4,694,437 06/759,261 9/15/87 4,694,834 06/846,388 9/22/87 
4,694,457 06/813,452 9/15/87 4,694,839 06/842,831 9/22/87 
4,694,468 06/855,562 9/15/87 4,694,841 06/747,562 9/22/87 
4,694,479 06/728,499 9/15/87 4,694,843 06/916,116 9/22/87 
4,694,484 06/830,145 9/15/87 4,694,849 06/859,787 9/22/87 
4,694,489 06/884,213 9/15/87 4,694,858 06/901 ,684 9/22/87 
4,694,496 06/491,581 9/15/87 4,694,865 06/752,336 9/22/87 
4,694,499 06/701 ,387 9/15/87 4,694,867 06/916,224 9/22/87 
4,694,503 06/841,812 9/15/87 4,694,868 06/805,331 9/22/87 
4,694,509 06/777,767 9/22/87 4,694,873 06/8 18,536 9/22/87 
4,694,510 06/734,862 9/22/87 4,694,874 06/801 ,061 9/22/87 
4,694,516 06/822,154 9/22/87 4,694,875 06/692,425 9/22/87 
4,694,517 07/010,668 9/22/87 4,694,876 06/744,632 9/22/87 
4,694,521 06/876,111 9/22/87 4,694,877 06/887,485 9/22/87 
4,694,523 06/830,054 9/22/87 4,694,878 06/886,273 9/22/87 
4,694,524 06/854,659 9/22/87 4,694,879 06/787,801 9/22/87 
4,694,543 06/738,276 9/22/87 4,694,880 06/418,888 9/22/87 
4,694,546 06/804,781 9/22/87 4,694,892 06/002,598 9/22/87 
4,694,547 06/828,443 9/22/87 4,694,893 06/868,242 9/22/87 
4,694,556 06/811,311 9/22/87 4,694,897 06/897 ,379 9/22/87 
4,694,559 06/822,818 9/22/87 4,694,907 06/832,267 9/22/87 
4,694,569 06/847 ,354 9/22/87 4,694,910 06/874,657 9/22/87 
4,694,571 06/846,049 9/22/87 4,694,911 06/705,222 9/22/87 
4,694,575 06/900,009 9/22/87 4,694,914 06/888,664 9/22/87 





1136 OG 172 OFFICIAL GAZETTE Marcu 24, 1992 


Patent Number Serial Number Issue Date 4,695,320 06/786,903 9/22/87 

4,695,331 06/731,072 9/22/87 
4,694,916 06/910,389 9/22/87 4,695,342 06/717,313 9/22/87 
4,694,933 06/690,499 9/22/87 4,695,349 06/709,247 9/22/87 
4,694,934 06/563,688 9/22/87 4,695,353 06/797,527 9/22/87 
4,694,936 06/834,575 9/22/87 4,695,385 06/728,204 9/22/87 
4,694,938 06/738,675 9/22/87 4,695,396 06/827,291 9/22/87 
4,694,940 06/837,071 9/22/87 4,695,404 06/848,783 9/22/87 
4,694,948 06/802,520 9/22/87 4,695,414 06/625,953 9/22/87 
4,694,950 06/654,131 9/22/87 4,695,420 06/764,525 9/22/87 
4,694,953 06/743,736 9/22/87 4,695,437 06/874, 154 9/22/87 
4,694,955 06/882,409 9/22/87 4,695,438 06/874, 153 9/22/87 
4,694,957 06/943,550 9/22/87 4,695,443 06/701,841 9/22/87 
4,694,959 06/823,640 9/22/87 4,695,448 06/780,274 9/22/87 
4,694,961 06/776,977 9/22/87 4,695,473 06/8 13,675 9/22/87 
4,694,965 06/907,877 9/22/87 4,695,480 06/843,546 9/22/87 
4,694,967 06/853,360 9/22/87 4,695,482 06/821 ,404 9/22/87 
4,694,969 06/672,108 9/22/87 4,695,522 06/900,280 9/22/87 
4,694,971 06/937,739 9/22/87 4,695,541 06/696,827 9/22/87 
4,694,979 06/869,740 9/22/87 4,695,551 06/854,174 9/22/87 
4,694,981 06/935,754 9/22/87 4,695,555 06/924,119 9/22/87 
4,694,986 06/896,647 9/22/87 4,695,559 06/831,142 9/22/87 
4,694,994 06/759,836 9/22/87 4,695,561 06/709,389 9/22/87 
4,695,013 06/659,358 9/22/87 4,695,563 06/870,043 9/22/87 
4,695,015 06/837 ,360 9/22/87 4,695,589 06/499,102 9/22/87 
4,695,025 06/793 ,963 9/22/87 4,695,596 06/901 ,505 9/22/87 
4,695,027 06/869,366 9/22/87 4,695,613 06/778,658 9/22/87 
4,695,029 06/8 16,934 9/22/87 4,695,630 06/821,569 9/22/87 
4,695,039 06/803, 139 9/22/87 4,695,635 06/7 17,064 9/22/87 
4,695,040 06/873,100 9/22/87 4,695,641 06/788,810 9/22/87 
4,695,045 06/889,625 9/22/87 4,695,643 06/782,349 9/22/87 
4,695,049 06/906, 142 9/22/87 4,695,647 06/592,074 9/22/87 
4,695,057 06/736,269 9/22/87 4,695,652 06/783,462 9/22/87 
4,695,058 06/822,966 9/22/87 4,695,656 06/846,011 9/22/87 
4,695,060 06/858,956 9/22/87 4,695,663 06/891,740 9/22/87 
4,695,070 06/869,235 9/22/87 4,695,668 06/843,095 9/22/87 
4,695,081 06/663,661 9/22/87 4,695,674 06/77 1,262 9/22/87 
4,695,085 06/926,121 9/22/87 4,695,688 06/843 ,435 9/22/87 
4,695,088 06/891,552 9/22/87 4,695,702 06/850,628 9/22/87 
4,695,094 06/897 ,344 9/22/87 4,695,709 06/858,386 9/22/87 
4,695,096 06/933,579 9/22/87 4,695,728 06/833,011 9/22/87 
4,695,098 06/864,439 9/22/87 4,695,738 06/781,946 9/22/87 
4,695,101 06/838,597 9/22/87 4,695,754 06/738,594 9/22/87 
4,695,103 06/856,285 9/22/87 4,695,755 06/929,612 9/22/87 
4,695,107 06/87 1,848 9/22/87 4,695,760 06/339,955 9/22/87 
4,695,114 06/849,803 9/22/87 4,695,772 06/752,266 9/22/87 
4,695,118 06/751,024 9/22/87 4,695,775 06/863,430 9/22/87 
4,695,120 06/780,139 9/22/87 4,695,776 06/893,943 9/22/87 
4,695,142 06/758,786 9/22/87 4,695,787 06/769,735 9/22/87 
4,695,146 06/917,772 9/22/87 4,695,789 06/755,405 9/22/87 
4,695,156 06/882,006 9/22/87 4,695,793 06/580,450 9/22/87 
4,695,157 06/786,609 9/22/87 4,695,806 06/852,476 9/22/87 
4,695,159 06/699, 140 9/22/87 4,695,807 06/838,691 9/22/87 
4,695,165 06/918,548 9/22/87 4,695,815 06/731,385 9/22/87 
4,695,177 06/830,467 9/22/87 4,695,819 06/839,550 9/22/87 
4,695,179 06/801,851 9/22/87 4,695,820 06/839,303 9/22/87 
4,695,183 06/896,716 9/22/87 4,695,825 06/856,832 9/22/87 
4,695,195 06/836,327 9/22/87 4,695,861 07/013,186 9/22/87 
4,695,202 06/859,008 9/22/87 4,695,886 06/785,007 9/22/87 
4,695,203 06/722,060 9/22/87 4,695,892 06/880,512 9/22/87 
4,695,207 06/756,784 9/22/87 4,695,896 06/726,468 9/22/87 
4,695,217 06/553,790 9/22/87 4,695,899 06/675,289 9/22/87 
4,695,223 06/844,460 9/22/87 4,695,911 06/730,678 9/22/87 
4,695,228 06/286,894 9/22/87 4,695,913 06/864,878 9/22/87 
4,695,243 06/916,207 9/22/87 4,695,920 06/896,628 9/22/87 
4,695,245 06/830,586 9/22/87 4,695,929 06/711,971 9/22/87 
4,695,254 06/790,868 9/22/87 4,695,955 06/686,450 9/22/87 
4,695,257 06/727 ,667 9/22/87 4,695,959 06/902,262 9/22/87 
4,695,262 06/877,580 9/22/87 4,695,971 06/676,673 9/22/87 
4,695,265 06/848,656 9/22/87 4,695,974 06/740,976 9/22/87 
4,695,266 06/908,235 9/22/87 4,695,975 06/663,893 9/22/87 
4,695,269 06/778,580 9/22/87 4,695,991 06/602,453 9/22/87 
4,695,274 06/824,879 9/22/87 4,696,009 06/806,890 9/22/87 
4,695,275 06/806,091 9/22/87 4,696,010 06/886, 169 9/22/87 
4,695,290 06/748,236 9/22/87 4,696,014 06/909,924 9/22/87 
4,695,304 06/743,727 9/22/87 4,696,018 06/684,717 9/22/87 
4,695,308 06/925,845 9/22/87 4,696,023 06/638,472 9/22/87 
4,695,309 06/840,425 9/22/87 4,696,024 06/783,453 9/22/87 
4,695,313 06/744,513 9/22/87 4,696,025 06/870,316 9/22/87 
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Patent Number Serial Number Issue Date 4,696,373 06/890, 164 9/29/87 
4,696,374 06/925,616 9/29/87 

4,696,027 06/893,116 9/22/87 4,696,382 06/885,582 9/29/87 
4,696,029 06/808,249 9/22/87 4,696,383 06/755,068 9/29/87 
4,696,032 06/705 ,935 9/22/87 4,696,386 06/745,257 9/29/87 
4,696,033 06/694,038 9/22/87 4,696,390 06/822,859 9/29/87 
4,696,046 06/845,154 9/22/87 4,696,391 06/897,659 9/29/87 
4,696,051 06/8 15,334 9/22/87 4,696,392 64,040 9/29/87 
4,696,052 06/815,432 9/22/87 4,696,395 9/29/87 
4,696,065 07/025,518 9/29/83 4,696,400 9/29/87 
4,696,066 06/907 ,235 9/29/83 4,696,401 9/29/87 
9/29/83 4,696,428 x 9/29/87 

9/29/83 4,696,430 ; 9/29/87 

9/29/83 4,696,448 9/29/87 

9/29/83 4,696,449 9/29/87 

9/29/83 4,696,450 9/29/87 

9/29/83 4,696,453 9/29/87 

9/29/83 4,696,461 f 9/29/87 

9/29/83 4,696,464 9/29/87 

9/29/83 4,696,470 ‘ 9/29/87 

9/29/83 4,696,477 x 9/29/87 

9/29/83 4,696,478 9/29/87 

9/29/83 4,696,484 ; 9/29/87 

9/29/83 4,696,497 06/869,009 9/29/87 

9/29/83 4,696,499 06/489,832 9/29/87 

9/29/83 4,696,500 06/815,549 9/29/87 

06/412,203 9/29/83 4,696,504 06/913,521 9/29/87 

06/944,185 9/29/83 4,696,510 06/882,084 9/29/87 

06/823,680 9/29/83 4,696,512 06/836,709 9/29/87 

06/849,502 9/29/83 4,696,516 06/915,942 9/29/87 

06/692,714 9/29/83 4,696,518 06/818,750 9/29/87 

06/778,532 9/29/83 4,696,522 06/861 ,430 9/29/87 

06/763,222 9/29/83 4,696,524 06/835,520 9/29/87 

06/913,919 9/29/83 4,696,531 06/796,371 9/29/87 

06/839,606 9/29/87 4,696,533 06/224,140 9/29/87 

06/833,043 9/29/87 4,696,540 06/799,313 9/29/87 

06/603,605 9/29/87 4,696,543 06/729,180 9/29/87 

06/83 1,938 9/29/87 4,696,546 06/865,805 9/29/87 

06/851,041 9/29/87 4,696,571 06/791 ,286 9/29/87 

06/826, 164 9/29/87 4,696,576 06/929,732 9/29/87 

06/948,407 9/29/87 4,696,582 06/923,210 9/29/87 

06/712,356 9/29/87 4,696,591 06/83 1,224 9/29/87 

06/815,525 9/29/87 4,696,596 06/744,972 9/29/87 

06/832,777 9/29/87 4,696,600 06/848,047 9/29/87 

06/824,806 9/29/87 4,696,602 06/844,711 9/29/87 

06/724,461 9/29/87 4,696,611 06/852,145 9/29/87 

06/811,022 9/29/87 4,696,637 06/875,998 9/29/87 

06/845,839 9/29/87 4,696,641 06/895,555 9/29/87 

06/757,482 9/29/87 4,696,644 06/758,672 9/29/87 

06/844,347 9/29/87 4,696,647 06/831,187 9/29/87 

06/820,941 9/29/87 4,696,653 06/827,812 9/29/87 

06/771,290 9/29/87 06/827,246 9/29/87 

06/915,421 9/29/87 06/763,970 9/29/87 

06/918,208 9/29/87 06/944,370 9/29/87 

06/833,989 9/29/87 06/296,694 9/29/87 

06/751,327 9/29/87 06/756,065 9/29/87 

06/722,083 9/29/87 06/512,992 9/29/87 

06/855,143 9/29/87 06/933,972 9/29/87 

06/774,445 9/29/87 696,7 06/793,135 9/29/87 

06/829,988 9/29/87 06/821,478 9/29/87 

06/8 10,502 9/29/87 06/732,030 9/29/87 

06/615,998 9/29/87 06/870,850 9/29/87 

06/777 ,614 9/29/87 06/942,175 9/29/87 

06/8 17,593 9/29/87 06/894,748 9/29/87 

06/938,484 9/29/87 06/832,758 9/29/87 

06/895,123 9/29/87 06/892,644 9/29/87 

06/875,888 9/29/87 06/887,818 9/29/87 

06/856,587 9/29/87 06/805,073 9/29/87 

06/823,188 9/29/87 06/891 ,615 9/29/87 

06/920,561 9/29/87 06/682,166 9/29/87 

06/708,669 9/29/87 06/664, 162 9/29/87 

9/29/87 06/674,738 9/29/87 

9/29/87 06/731,036 9/29/87 

9/29/87 06/827,276 9/29/87 

9/29/87 06/792,600 9/29/87 

9/29/87 06/540,249 9/29/87 

9/29/87 06/747 ,642 9/29/87 

9/29/87 06/876,082 9/29/87 

4,696,371 06/714,016 9/29/87 06/847,417 9/29/87 
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Patent Number Serial Number Issue Date 4,697,399 06/819,614 10/06/87 

4,697,405 06/8 13,053 10/06/87 
4,696,837 06/797 ,364 9/29/87 4,697,406 06/837,141 10/06/87 
4,696,838 06/874,847 9/29/87 4,697,410 06/861 ,558 10/06/87 
4,696,852 06/845,143 9/29/87 4,697,411 06/878,973 10/06/87 
4,696,856 06/770,788 9/29/87 4,697,420 06/873,980 10/06/87 
4,696,873 06/872,844 9/29/87 4,697,424 06/746,469 10/06/87 
4,696,874 06/877,300 9/29/87 4,697,427 06/732,874 10/06/87 
4,696,878 06/762,583 9/29/87 4,697,438 06/906,915 10/06/87 
4,696,896 06/590,544 9/29/87 4,697,441 06/928,308 10/06/87 
4,696,902 06/742,046 9/29/87 4,697,454 06/801 ,967 10/06/87 
4,696,903 06/451,970 9/29/87 4,697,457 06/835,678 10/06/87 
4,696,911 06/919,643 9/29/87 4,697,461 06/864,617 10/06/87 
4,696,914 06/888,570 9/29/87 4,697,477 06/630,874 10/06/87 
4,696,915 06/794,273 9/29/87 4,697,483 06/808,179 10/06/87 
4,696,918 06/793,341 9/29/87 4,697,486 06/693,174 10/06/87 
4,696,919 06/660,421 9/29/87 4,697,488 06/708,018 10/06/87 
4,696,931 06/728,754 9/29/87 4,697,491 06/875,018 10/06/87 
4,696,937 06/797,521 9/29/87 4,697,493 06/910,236 10/06/87 
4,696,939 06/802,921 9/29/87 4,697,494 06/897 ,996 10/06/87 
4,696,958 06/801,113 9/29/87 4,697,497 06/805,705 10/06/87 
4,696,959 06/536, 143 9/29/87 4,697,501 06/822,570 10/06/87 
4,696,987 06/565,862 9/29/87 4,697,507 06/814,915 10/06/87 
4,696,992 06/931,325 9/29/87 4,697,522 06/865,545 10/06/87 
5,696,999 06/829,766 9/29/87 4,697,523 06/8 13,062 10/06/87 
4,697,002 06/8 12,900 9/29/87 4,697,524 06/819,290 10/06/87 
4,697,011 06/889,034 9/29/87 4,697,525 06/917,634 10/06/87 
4,697,016 06/829,336 9/29/87 4,697,529 06/867 ,607 10/06/87 
4,697,021 06/941,890 9/29/87 4,697,534 06/755,788 10/06/87 
4,697,028 06/809,63 1 9/29/87 4,697,535 06/891 ,659 10/06/87 
4,697,033 06/813,182 9/29/87 4,697,536 07/011,457 10/06/87 
4,697,042 06/889 ,343 9/29/87 4,697,539 06/878,083 10/06/87 
4,697,044 06/900,232 9/29/87 4,697,540 06/805,619 10/06/87 
4,697,049 06/886,572 9/29/87 4,697,543 06/846,674 10/06/87 
4,697,055 06/841,866 9/29/87 4,697,544 06/826,08 1 10/06/87 
4,697,061 06/901 ,657 9/29/87 4,697,546 06/868,734 10/06/87 
4,697,090 06/945,875 9/29/87 4,697,552 06/802,466 10/06/87 
4,697,107 06/889 ,686 9/29/87 4,697,556 06/799,814 10/06/87 
4,697,122 06/891,610 9/29/87 4,697,568 06/826,069 10/06/87 
4,697,133 06/865 ,047 9/29/87 4,697,570 06/867 ,334 10/06/87 
4,697,144 06/721,653 9/29/87 4,697,572 06/929,799 10/06/87 
4,697,145 06/694,275 9/29/87 4,697,574 06/831 ,349 10/06/87 
4,697,146 06/827 ,452 9/29/87 4,697,576 06/830,087 10/06/87 
4,697,149 06/794,652 9/29/87 4,697,579 06/890,116 10/06/87 
4,697,159 06/666,811 9/29/87 4,697,580 06/789,683 10/06/87 
4,697,173 06/721,578 9/29/87 4,697,581 06/718,431 10/06/87 
4,697,189 06/855,488 9/29/87 4,697,582 06/664,225 10/06/87 
4,697,194 06/831,545 9/29/87 4,697,584 06/659,975 10/06/87 
4,697,221 06/912,644 9/29/87 4,697,586 06/877,778 10/06/87 
4,697,226 06/884,735 9/29/87 4,697,601 06/940,933 10/06/87 
4,697,238 06/578,595 9/29/87 4,697,602 06/845,620 10/06/87 
4,697,244 06/693,429 9/29/87 4,697,625 06/859,912 10/06/87 
4,697,245 06/676,102 9/29/87 4,697,641 06/883,391 10/06/87 
4,697,276 06/777 ,695 9/29/87 4,697,645 06/820,026 10/06/87 
4,697,289 06/752,249 10/06/87 4,697,646 06/7 16,622 10/06/87 
4,697,294 06/778,511 10/06/87 4,697,648 06/782,918 10/06/87 
4,697,295 06/916,797 10/06/87 4,697,649 06/674,538 10/06/87 
4,697,302 06/893,653 10/06/87 4,697,652 06/909,273 10/06/87 
4,697,311 06/893,653 10/06/87 4,697,655 06/926,537 10/06/87 
4,697,322 06/543,081 10/06/87 4,697,656 06/8 10,384 10/06/87 
4,697,353 06/878,177 10/06/87 4,697,663 06/775,509 10/06/87 
4,697,360 06/869,515 10/06/87 4,697,668 06/8 18,782 10/06/87 
4,697,362 06/8 14,763 10/06/87 4,697,672 06/715,676 10/06/87 
4,697,365 06/779,905 10/06/87 4,697,674 06/745,229 10/06/87 
4,697,366 06/747,970 10/06/87 4,697,682 06/803,323 10/06/87 
4,697,367 06/863,946 10/06/87 4,697,683 06/739,373 10/06/87 
4,697,368 06/928,568 10/06/87 4,697,684 06/932,008 10/06/87 
4,697,372 06/807 ,252 10/06/87 4,697,685 06/871 ,805 10/06/87 
4,697,373 06/716,747 10/06/87 4,697,690 06/741,189 10/06/87 
4,697,374 06/915,551 10/06/87 4,697,704 06/880,040 10/06/87 
4,697,377 06/918,118 10/06/87 4,697,718 06/831,710 10/06/87 
4,697,378 06/783,594 10/06/87 4,697,721 06/748,404 10/06/87 
4,697,380 06/851,731 10/06/87 4,697,724 06/920,467 10/06/87 
4,697,381 07/005,547 10/06/87 4,697,733 07/022,405 10/06/87 
4,697,382 06,917,255 10/06/87 4,697,738 06/861 ,482 10/06/87 
4,697,390 07/007,571 10/06/87 4,697,755 06/769,733 10/06/87 
4,697,391 06/811,749 10/06/87 4,697,756 ‘ 06/774,004 10/06/87 
4,697,394 06/892,841 10/06/87 4,697,766 06/821,152 10/06/87 
4,697,398 06/826,928 10/06/87 4,697,769 06/603 ,097 10/06/87 
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Patent Number Serial Number Issue Date 4,698,150 06/778,395 10/06/87 
4,698,156 06/847,753 10/06/87 
4,697,776 06/850,029 10/06/87 4,698,162 06/806,151 
4,697,780 06/920,741 10/06/87 4,698,163 06/796,821 
4,697,786 06/883,448 10/06/87 4,698,166 
4,697,787 06/809,902 10/06/87 4,698,180 
4,697,789 06/901 ,403 10/06/87 4,698,189 
4,697,800 06/900,536 10/06/87 4,698,199 
4,697,812 06/806,489 10/06/87 4,698,201 
4,697,819 06/869,308 10/06/87 4,698,206 
4,697,827 06/912,470 10/06/87 4,698,219 
4,697,832 06/830,416 10/06/87 4,698,225 
4,697,834 06/260,326 10/06/87 4,698,226 
4,697,835 06/358,590 10/06/87 4,698,233 
4,697,836 06/891 ,640 10/06/87 4,698,250 
4,697,837 06/820,085 10/06/87 4,698,258 
4,697,838 06/742,924 10/06/87 4,698,259 
06/935,713 10/06/87 4,698,269 
06/749,658 10/06/87 4,698,274 
06/762,132 10/06/87 4,698,278 
06/841 ,625 10/06/87 4,698,284 
07/000,412 10/06/87 4,698,289 
06/886,943 10/06/87 4,698,305 ¥ 
06/660,775 10/06/87 4,698,310 06/432,920 
06/460,762 10/06/87 4,698,313 06/827,078 
06/574,094 10/06/87 4,698,330 06/508,482 
06/808,806 10/06/87 4,698,331 06/815,097 
06/721,034 10/06/87 4,698,333 06/546,687 
06/898,776 10/06/87 4,698,335 06/655,227 
06/783,773 10/06/87 4,698,336 06/821,914 
06/706,505 10/06/87 4,698,337 06/912,212 
06/935,875 10/06/87 4,698,342 06/830,717 
06/654,018 10/06/87 4,698,344 06/800,485 
06/846,427 10/06/87 4,698,350 06/651,121 
06/902,003 10/06/87 4,698,351 06/899,453 
06/853,028 10/06/87 4,698,358 06/896,562 
06/797,743 10/06/87 4,698,364 06/788,972 
06/868 ,006 10/06/87 4,698,387 06/665,354 
06/87 1,083 10/06/87 4,698,389 06/741,913 
06/834,544 10/06/87 4,698,409 06/858,979 
06/763,951 10/06/87 4,698,416 06/877 ,059 
06/763,145 10/06/87 4,698,419 06/835,114 
06/830,019 10/06/87 4,698,422 06/849,078 
06/893,700 10/06/87 4,698,452 06/914,295 
06/823,110 10/06/87 4,698,459 06/916,526 
06/640,082 10/06/87 4,698,462 06/819,820 
06/864,860 10/06/87 4,698,479 06/925,503 
06/846,048 10/06/87 4,698,848 07/010,942 
06/778,411 10/06/87 4,698,485 06/762,869 
06/812,184 10/06/87 4,698,498 06/856,706 
06/829,130 10/06/87 4,698,512 06/736,882 
06/763,141 10/06/87 4,698,538 06/870,966 
06/802,987 10/06/87 4,698,539 06/309,373 
06/857,975 10/06/87 4,698,547 06/830,151 
06/893,052 10/06/87 4,698,551 06/841,767 
06/616,758 10/06/87 4,698,555 
06/753,640 10/06/87 4,698,560 
06/661 ,690 10/06/87 4,698,564 
06/921,308 10/06/87 4,698,582 
06/896,819 10/06/87 4,698,595 
06/861 ,358 10/06/87 4,698,603 
06/852,288 10/06/87 4,698,609 
06/848,228 10/06/87 4,698,615 06/832,090 
06/885,150 10/06/87 4,698,620 06/793,584 
06/858,708 10/06/87 4,698,623 06/669,456 
06/934, 158 10/06/87 4,698,664 06/707,836 
06/854,685 10/06/87 4,698,665 06/810,441 
4,698,066 06/841,901 10/06/87 4,698,671 06/737,869 
4,698,068 06/778,409 10/06/87 4,698,673 06/787,052 
4,698,072 06/865,718 10/06/87 4,698,684 06/788,973 
4,698,073 06/832,791 10/06/87 4,698,702 06/739,853 
4,698,075 10/06/87 4,698,706 06/887,655 
4,698,078 10/06/87 4,698,709 07/014,187 
4,698,090 e 10/06/87 4,698,710 06/759,605 
4,698,091 10/06/87 4,698,725 06/842,642 
4,698,094 i 10/06/87 4,698,731 06/781,700 
4,698,097 : 10/06/87 4,698,732 06/796,964 
4,698,112 10/06/87 4,698,741 06/757,540 
4,698,140 06/947,059 10/06/87 4,698,758 06/715,827 


316-926 O.G.-92-5 
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Patent Number Serial Number Issue Date 4,699,164 06/785,991 10/13/87 

4,699,165 06/844,314 10/13/87 
4,698,765 06/757,816 10/06/87 4,699,166 06/773,836 10/13/87 
4,698,779 06/728,718 10/06/87 4,699,170 07/022,608 10/13/87 
4,698,808 06/806,076 10/06/87 4,699,173 06/862,704 10/13/87 
4,698,813 06/728,048 10/06/87 4,699,175 06/925,513 10/13/87 
4,698,818 06/891 ,943 10/06/87 4,699,177 06/642,413 10/13/87 
4,698,825 06/757,697 10/06/87 4,699,180 06/906,318 10/13/87 
4,698,832 06/638,487 10/06/87 4,699,182 06/845 ,493 10/13/87 
4,698,834 06/828,837 10/06/87 4,699,189 06/901 ,295 10/13/87 
4,698,849 07/006,168 10/13/87 4,699,190 06/896,751 10/13/87 
4,698,851 06/926,001 10/13/87 4,699,192 06/910,087 10/13/87 
4,698,852 06/892,256 10/13/87 4,699,195 06/861 ,923 10/13/87 
4,698,853 07/019,963 10/13/87 4,699,196 06/705,441 10/13/87 
4,698,855 06/860,909 10/13/87 4,699,197 06/887 ,732 10/13/87 
4,698,860 06/920,764 10/13/87 4,699,200 06/904,606 10/13/87 
4,698,861 06/872,918 10/13/87 4,699,206 06/783,472 10/13/87 
4,698,862 07/010,602 10/13/87 4,699,207 06/792,643 10/13/87 
4,698,865 06/728,321 10/13/87 4,699,215 06/897 ,567 10/13/87 
4,698,875 06/850,261 10/13/87 4,699,216 06/895 ,697 10/13/87 
4,698,880 06/898,411 10/13/87 4,699,223 06/928,661 10/13/87 
4,698,882 07/019,251 10/13/87 4,699,228 06/879,014 10/13/87 
4,698,886 06/805 ,669 10/13/87 4,699,233 06/742,179 10/13/87 
4,698,891 06/922,817 10/13/87 4,699,238 06/932,006 10/13/87 
4,698,893 06/899,369 10/13/87 4,699,243 06/822,702 10/13/87 
4,698,894 06/859,195 10/13/87 4,699,246 06/914,500 10/13/87 
4,698,906 06/799,490 10/13/87 4,699,250 06/787,653 10/13/87 
4,698,909 06/829,596 10/13/87 4,699,255 06/860,948 10/13/87 
4,698,910 06/773,345 10/13/87 4,699,258 06/67 1,502 10/13/87 
4,698,921 06/911,742 10/13/87 4,699,261 06/676,056 10/13/87 
4,698,923 06/799,148 10/13/87 4,699,266 06/707 ,964 10/13/87 
4,698,924 06/887 ,186 10/13/87 4,699,275 06/791,932 10/13/87 
4,698,925 06/821,484 10/13/87 4,699,277 06/916,829 10/13/87 
4,698,931 06/833 ,384 10/13/87 4,699,278 06/843 ,026 10/13/87 
4,698,932 06/947,190 10/13/87 4,699,285 06/821,461 10/13/87 
4,698,934 06/945,793 10/13/87 4,699,299 06/655,231 10/13/87 
4,698,939 06/796,424 10/13/87 4,699,300 07/004,820 10/13/87 
4,698,943 06/906,810 10/13/87 4,699,301 07/004,821 10/13/87 
4,698,945 06/895,188 10/13/87 4,699,305 06/774,672 10/13/87 
4,698,947 06/929,887 10/13/87 4,699,306 06/807,144 10/13/87 
4,698,951 07/000,419 10/13/87 4,699,308 06/836,803 10/13/87 
4,698,953 06/860, 188 10/13/87 4,699,311 06/930,921 10/13/87 
4,698,959 06/892,067 10/13/87 4,699,313 06/877,197 10/13/87 
4,698,967 06/859,304 10/13/87 4,699,315 06/235,008 10/13/87 
4,698,969 06/774,893 10/13/87 4,699,319 06/873 ,697 10/13/87 
4,698,970 06/855,711 10/13/87 4,699,327 06/834,915 10/13/87 
4,698,976 06/839,188 10/13/87 4,699,329 06/772,876 10/13/87 
4,698,980 06/929,731 10/13/87 4,699,330 06/781,469 10/13/87 
4,698,993 06/853,165 10/13/87 4,699,332 06/732,643 10/13/87 
4,698,999 06/891 ,440 10/13/87 4,699,334 06/907,731 10/13/87 
4,699,026 06/772,450 10/13/87 4,699,336 06/860,903 10/13/87 
4,699,028 06/893,550 10/13/87 4,699,338 06/838,281 10/13/87 
4,699,058 06/861 ,273 10/13/87 4,699,342 06/841,197 10/13/87 
4,699,060 06/876,208 10/13/87 4,699,344 06/793,964 10/13/87 
4,699,063 06/695,521 10/13/87 4,699,347 06/866,367 10/13/87 
4,699,066 06/791 ,632 10/13/87 4,699,349 06/856,684 10/13/87 
4,699,067 06/901,410 10/13/87 4,699,353 06/948,318 10/13/87 
4,699,069 06/886,356 10/13/87 4,699,356 06/874,321 10/13/87 
4,699,073 06/874,628 10/13/87 4,699,360 07/014,123 10/13/87 
4,699,075 06/896,971 10/13/87 4,699,363 06/776,833 10/13/87 
4,699,078 06/878,374 10/13/87 4,699,374 06/931,291 10/13/87 
4,699,084 06/452,673 10/13/87 4,699,375 06/679 ,003 10/13/87 
4,699,090 06/802,467 10/13/87 4,699,378 06/884,032 10/13/87 
4,699,096 06/830,547 10/13/87 4,699,382 06/770,755 10/13/87 
4,699,105 06/930,934 10/13/87 4,699,385 06/852,766 10/13/87 
4,699,107 06/930,933 10/13/87 4,699,389 06/771,456 10/13/87 
4,699,116 06/819,710 10/13/87 4,699,390 06/347 ,088 10/13/87 
4,699,117 06/8 10,193 10/13/87 4,699,391 06/909,913 10/13/87 
4,699,121 06/838,801 10/13/87 4,699,394 06/83 1,843 10/13/87 
4,699,122 06/793,499 10/13/87 4,699,401 06/727,791 10/13/87 
4,699,125 06/878,694 10/13/87 4,699,406 06/824,563 10/13/87 
4,699,126 06/911,487 10/13/87 4,699,408 06/773,079 10/13/87 
4,699,127 06/799,578 10/13/87 4,699,409 06/791,409 10/13/87 
4,699,128 06/876,721 10/13/87 4,699,410 06/901 ,279 10/13/87 
4,699,139 06/781,717 10/13/87 4,699,411 07/003,646 10/13/87 
4,699,144 06/002,983 10/13/87 4,699,412 06/839,209 10/13/87 
4,699,161 06/861 ,992 10/13/87 4,699,413 06/861,981 10/13/87 
4,699,162 06/700, 100 10/13/87 4,699,416 06/345,810 10/13/87 
4,699,163 06/809,045 10/13/87 4,699,423 07/007,288 10/13/87 
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4,699,900 06/592,527 10/13/87 
4,699,430 06/858,008 10/13/87 4,699,903 07/008,787 10/13/87 
4,699,431 06/879,034 10/13/87 4,699,906 06/878,284 10/13/87 
4,699,439 06/850,154 10/13/87 4,699,908 06/893,836 10/13/87 
4,699,442 06/912,488 10/13/87 4,699,909 06/889,814 10/13/87 
4,699,457 06/771,725 10/13/87 4,699,912 06/754,269 10/13/87 
4,699,465 06/829,422 10/13/87 4,699,913 06/876,035 10/13/87 
4,699,472 06/831,771 10/13/87 4,699,915 06/751,087 10/13/87 
4,699,474 06/761 ,095 10/13/87 4,699,968 06/853,523 10/13/87 
4,699,480 06/867 ,804 10/13/87 4,699,971 06/797,410 10/13/87 
4,699,484 06/887,045 10/13/87 4,699,974 06/894,154 10/13/87 
4,699,485 06/717,543 10/13/87 4,699,980 06/699,584 10/13/87 
4,699,503 06/882,925 10/13/87 4,699,984 06/831,219 10/13/87 
4,699,504 06/893,750 10/13/87 4,699,995 06/671 ,404 10/13/87 
4,699,517 06/798,985 10/13/87 4,700,006 06/847,419 10/13/87 
4,699,519 06/878,522 10/13/87 4,700,011 06/782,229 10/13/87 
4,699,520 06/854,161 10/13/87 4,700,013 06/767,175 10/13/87 
4,699,522 06/937,370 10/13/87 4,700,024 06/740,285 10/13/87 
4,699,530 06/880,316 10/13/87 4,700,027 06/897,959 10/13/87 
4,699,537 06/789,917 10/13/87 4,700,033 06/792,193 10/13/87 
4,699,553 06/806,792 10/13/87 4,700,046 06/913,456 10/13/87 
4,699,559 06/593,089 10/13/87 4,700,047 06/866,371 10/13/87 
4,699,560 06/801,105 10/13/87 4,700,048 06/857 ,365 10/13/87 
4,699,561 06/860,872 10/13/87 4,700,050 06/757,082 10/13/87 
4,699,564 06/877,015 10/13/87 4,700,070 06/877 ,305 10/13/87 
4,699,570 06/837,429 10/13/87 4,700,076 06/529,035 10/13/87 
4,699,571 06/781,527 10/13/87 4,700,092 06/880,527 10/13/87 
4,699,574 06/802,289 10/13/87 4,700,106 06/711,957 10/13/87 
4,699,581 06/8 15,074 10/13/87 4,700,107 06/799,524 10/13/87 
4,699,582 06/893,352 10/13/87 4,700,110 06/859,997 10/13/87 
4,699,583 06/772,120 10/13/87 4,700,111 06/891 ,264 10/13/87 
4,699,584 06/909,290 10/13/87 4,700,112 06/883,494 10/13/87 
4,699,589 06/827,793 10/13/87 4,700,126 06/770,432 10/13/87 
4,699,596 07/014,451 10/13/87 4,700,133 06/834,931 10/13/87 
4,699,597 06/858,164 10/13/87 4,700,141 06/826,532 10/13/87 
4,699,601 06/866,718 10/13/87 4,700,150 06/745,309 10/13/87 
4,699,602 06/808,897 10/13/87 4,700,156 06/727,037 10/13/87 
4,699,605 06/885,707 10/13/87 4,700,158 06/913,324 10/13/87 
4,699,608 06/849,638 10/13/87 4,700,159 06/717,719 10/13/87 
4,699,614 07/021,657 10/13/87 4,700,163 06/912,634 10/13/87 
4,699,618 06/606,079 10/13/87 4,700,167 06/901,685 10/13/87 
4,699,625 06/828,723 10/13/87 4,700,168 06/846,156 10/13/87 
4,699,637 06/649,043 10/13/87 4,700,186 06/761,881 10/13/87 
4,699,645 06/772,829 10/13/87 4,700,191 06/839,997 10/13/87 
4,699,655 06/799,947 10/13/87 4,700,203 06/832,571 10/13/87 
4,699,657 06/926,418 10/13/87 4,700,209 06/792,915 10/13/87 
4,699,660 06/829,271 10/13/87 4,700,218 06/723,032 10/13/87 
4,699,666 06/849,851 10/13/87 4,700,239 06/552,116 10/13/87 
4,699,667 06/551,753 10/13/87 4,700,275 06/877 ,592 10/13/87 
4,699,677 06/754,403 10/13/87 4,700,285 06/932,453 10/13/87 
4,699,678 06/888,871 10/13/87 4,700,286 06/924,933 10/13/87 
4,699,684 06/732,579 10/13/87 4,700,301 06/837,511 10/13/87 
4,699,691 06/772,574 10/13/87 4,700,306 06/739,682 10/13/87 
4,699,698 06/895,171 10/13/87 4,700,318 06/641 ,160 10/13/87 
4,699,712 06/834,144 10/13/87 4,700,326 06/616,588 10/13/87 
4,699,716 06/849,460 10/13/87 4,700,349 06/577,044 10/13/87 
4,699,719 06/774,435 10/13/87 4,700,354 06/794,955 10/13/87 
4,699,737 06/883,660 10/13/87 4,700,356 06/860,862 10/13/87 
4,699,738 06/823,594 10/13/87 4,700,360 06/683,640 10/13/87 
4,699,740 06/848,582 10/13/87 4,700,363 06/840,575 10/13/87 
4,699,764 06/851,950 10/13/87 4,700,369 06/823,331 10/13/87 
4,699,768 06/530,514 10/13/87 4,700,373 06/858,592 10/13/87 
4,699,770 06/800,341 10/13/87 4,700,374 06/747,510 10/13/87 
4,699,772 06/845,132 10/13/87 4,700,378 06/763,921 10/13/87 
4,699,776 06/750,423 10/13/87 4,700,394 06/552,998 10/13/87 
4,699,777 06/767,946 10/13/87 4,700,397 06/808,887 10/13/87 
4,699,783 06/542,239 10/13/87 4,700,401 06/902,071 10/13/87 
4,699,794 06/638,663 10/13/87 4,700,405 06/825,854 10/20/87 
4,699,798 06/495,009 10/13/87 4,700,409 07/001 ,460 10/20/87 
4,699,800 06/795,419 10/13/87 4,700,413 06/861 ,754 10/20/87 
4,699,807 06/916,290 10/13/87 4,700,414 06/938,585 10/20/87 
4,699,815 06/938,041 10/13/87 4,700,417 06/886,016 10/20/87 
4,699,818 06/640,761 10/13/87 4,700,418 06/859,481 10/20/87 
4,699,828 06/881,510 10/13/87 4,700,419 06/936,635 10/20/87 
4,699,841 06/832,582 10/13/87 4,700,420 06/710,562 10/20/87 
4,699,859 06/648,095 10/13/87 4,700,421 06/832,062 10/20/87 
4,699,871 06/827,953 10/13/87 4,700,434 06/893,663 10/20/87 
4,699,880 06/654,273 10/13/87 4,700,438 06/709,794 10/20/87 
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4,700,856 06/947 ,402 10/20/87 
4,700,443 06/750,916 10/20/87 4,700,866 06/930,799 10/20/87 
4,700,449 06/819,108 10/20/87 4,700,868 06/845,650 10/20/87 
4,700,450 06/828,282 10/20/87 4,700,869 06/784,613 10/20/87 
4,700,469 06/843,040 10/20/87 4,700,872 06/897 ,928 10/20/87 
4,700,486 06/867 ,687 10/20/87 4,700,875 06/650,466 10/20/87 
4,700,489 06/902,648 10/20/87 4,700,882 06/918,455 10/20/87 
4,700,491 06/828,702 10/20/87 4,700,886 06/868,662 10/20/87 
4,700,492 06/826,181 10/20/87 4,700,892 06/917,516 10/20/87 
4,700,494 06/907 ,230 10/20/87 4,700,896 06/850,745 10/20/87 
4,700,500 06/794,005 10/20/87 4,700,908 06/859,418 10/20/87 
4,700,502 06/874,666 10/20/87 4,700,918 06/888,925 10/20/87 
4,700,504 06/892,129 10/20/87 4,700,920 07/013,209 10/20/87 
4,700,507 06/846,067 10/20/87 4,700,921 06/835,625 10/20/87 
4,700,515 07/006, 187 10/20/87 4,700,925 06/560,238 10/20/87 
4,700,520 06/877 ,304 10/20/87 4,700,927 06/929,920 10/20/87 
4,700,524 06/889,120 10/20/87 4,700,931 07/004,790 10/20/87 
4,700,526 07/002,747 10/20/87 4,700,933 06/88 1,564 10/20/87 
4,700,533 06/894,005 10/20/87 4,700,934 06/854,124 10/20/87 
4,700,535 06/852,283 10/20/87 4,700,935 06/827,835 10/20/87 
4,700,549 06/872,872 10/20/87 4,700,937 06/846,926 10/20/87 
4,700,550 06/838,520 10/20/87 4,700,938 06/841,231 10/20/87 
4,700,556 06/839,630 10/20/87 4,700,942 06/736,142 10/20/87 
4,700,564 06/890, 182 10/20/87 4,700,943 06/732,832 10/20/87 
4,700,568 06/838,591 10/20/87 4,700,945 06/779,344 10/20/87 
4,700,581 06/799,547 10/20/87 4,700,951 06/750,905 10/20/87 
4,700,582 06/740, 103 10/20/87 4,700,961 06/843,310 10/20/87 
4,700,586 06/856,693 10/20/87 4,700,964 06/888,470 10/20/87 
4,700,589 06/830,505 10/20/87 4,700,965 06/921 ,275 10/20/87 
4,700,599 06/883,855 10/20/87 4,700,977 06/939,195 10/20/87 
4,700,607 07/028,663 10/20/87 4,700,986 06/938,804 10/20/87 
4,700,614 06/828 ,693 10/20/87 4,700,988 06/893,391 10/20/87 
4,700,617 06/842,820 10/20/87 4,700,993 07/013,062 10/20/87 
4,700,618 06/762,957 10/20/87 4,700,999 06/894,472 10/20/87 
4,700,619 06/925,282 10/20/87 4,701,003 06/918,450 10/20/87 
4,700,625 06/787 ,962 10/20/87 4,701,006 06/703,521 10/20/87 
4,700,627 06/823,202 10/20/87 4,701,021 06/662,156 10/20/87 
4,700,631 06/739,552 10/20/87 4,701,036 06/849,010 10/20/87 
4,700,642 06/726,769 10/20/87 4,701,042 06/803,150 10/20/87 
4,700,652 06/872,550 10/20/87 4,701,052 06/737,619 10/20/87 
4,700,657 06/754,063 10/20/87 4,701,056 07/007 ,590 10/20/87 
4,700,661 06/788,794 10/20/87 4,701,065 06/689,423 10/20/87 
4,700,667 06/802,215 10/20/87 4,701,066 06/865,111 10/20/87 
4,700,687 06/895,272 10/20/87 4,701,068 06/864,380 10/20/87 
4,700,690 07/025,940 10/20/87 4,701,071 07/003,746 10/20/87 
4,700,696 06/840,360 10/20/87 4,701,073 06/804,290 10/20/87 
4,700,702 06/806,645 10/20/87 4,701,074 06/852,999 10/20/87 
4,700,721 06/899,965 10/20/87 4,701,075 06/809,890 10/20/87 
4,700,729 06/796,717 10/20/87 4,701,078 06/864,079 10/20/87 
4,700,730 06/815,580 10/20/87 4,701,079 06/900,978 10/20/87 
4,700,731 06/677 ,693 10/20/87 4,701,084 06/903 ,428 10/20/87 
4,700,736 07/000,547 10/20/87 4,701,087 06/770,099 10/20/87 
4,700,742 06/912,046 10/20/87 4,701,089 06/872,702 10/20/87 
4,700,743 06/838,508 10/20/87 4,701,090 06/862,097 10/20/87 
4,700,745 06/792,500 10/20/87 4,701,099 06/802,858 10/20/87 
4,700,746 06/711,585 10/20/87 4,701,108 06/864,308 10/20/87 
4,700,749 06/910,811 10/20/87 4,701,113 06/788,174 10/20/87 
4,700,754 06/880,397 10/20/87 4,701,116 06/780,846 10/20/87 
4,700,756 06/908,806 10/20/87 4,701,142 06/777,705 10/20/87 
4,700,759 06/847 ,203 10/20/87 4,701,143 06/857,041 10/20/87 
4,700,760 06/261 ,360 10/20/87 4,701,144 06/839, 107 10/20/87 
4,700,761 06/888,876 10/20/87 4,701,146 06/8 15,940 10/20/87 
4,700,768 06/865,600 10/20/87 4,701,149 06/910,378 10/20/87 
4,700,774 06/436,384 10/20/87 4,701,150 06/780,028 10/20/87 
4,700,776 06/880,557 10/20/87 4,701,161 06/854,883 10/20/87 
4,700,796 06/868,052 10/20/87 4,701,165 06/844,141 10/20/87 
4,700,815 06/691,881 10/20/87 4,701,182 ‘  06/927,801 10/20/87 
4,700,826 06/905,265 10/20/87 4,701,183 06/776,467 10/20/87 
4,700,827 06/626,774 10/20/87 4,701,188 06/638,554 10/20/87 
4,700,830 06/811,112 10/20/87 4,701,193 06/774,692 10/20/87 
4,700,831 06/827 ,354 10/20/87 4,701,205 06/854,448 10/20/87 
4,700,836 06/908,931 10/20/87 4,701,206 06/855,664 10/20/87 
4,700,837 06/908,882 10/20/87 4,701,209 06/865 ,967 10/20/87 
4,700,845 06/796,936 10/20/87 4,701,212 06/911,550 10/20/87 
4,700,847 06/925,153 10/20/87 4,701,220 06/742,513 10/20/87 
4,700,849 07/004,869 10/20/87 4,701,227 07/011,086 10/20/87 
4,700,850 06/811,288 10/20/87 4,701,238 06/923,679 10/20/87 
4,700,852 06/733,640 10/20/87 4,701,241 06/915,649 10/20/87 
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4,701,867 06/648,546 10/20/87 
4,701,269 06/895 ,686 10/20/87 4,701,878 06/681 ,184 10/20/87 
4,701,289 06/796,369 10/20/87 4,701,896 06/642,505 10/20/87 
4,701,295 06/749,844 10/20/87 4,701,942 06/743,146 10/20/87 
4,701,311 06/791,105 10/20/87 4,701,951 06/840, 153 10/20/87 
4,701,312 06/682,498 10/20/87 4,701,968 06/904,696 10/27/87 
4,701,316 06/901 ,672 10/20/87 4,701,969 06/918,661 10/27/87 
4,701,324 06/799,724 10/20/87 4,701,971 06/753,170 10/27/87 
4,701,325 06/580, 183 10/20/87 4,701,989 06/891 ,620 10/27/87 
4,701,332 06/798,566 10/20/87 4,702,004 06/758,465 10/27/87 
4,701,334 06/800,470 10/20/87 4,702,012 07/006,750 10/27/87 
4,701,338 06/837,772 10/20/87 4,702,020 06/900,518 10/27/87 
4,701,353 06/643,024 10/20/87 4,702,021 06/916,147 10/27/87 
4,701,355 06/716,249 10/20/87 4,702,027 06/900, 129 10/27/87 
4,701,361 06/799,828 10/20/87 4,702,029 06/924,311 10/27/87 
4,701,373 06/915,493 10/20/87 4,702,044 06/656,591 10/27/87 
4,701,381 06/756,453 10/20/87 4,702,046 06/796,111 10/27/87 
4,701,395 06/848,957 10/20/87 4,702,048 06/597 ,366 10/27/87 
4,701,404 06/775,683 10/20/87 4,702,050 06/884,906 10/27/87 
4,701,406 06/685,828 10/20/87 4,702,053 06/877 ,537 10/27/87 
4,701,414 06/694,458 10/20/87 4,702,058 06/93 1,561 10/27/87 
4,701,453 06/85 1,763 10/20/87 4,702,059 06/886,856 10/27/87 
4,701,456 06/745,971 10/20/87 4,702,063 06/823,247 10/27/87 
4,701,457 06/570,620 10/20/87 4,702,068 06/912,031 10/27/87 
4,701,458 06/699,010 10/20/87 4,702,077 06/879,496 10/27/87 
4,701,461 06/902,729 10/20/87 4,702,081 06/930,261 10/27/87 
4,701,464 06/740,606 10/20/87 4,702,085 06/871,771 10/27/87 
4,701,466 06/851,114 10/20/87 4,702,086 06/872,808 10/27/87 
4,701,467 06/853,068 10/20/87 4,702,092 06/683,720 10/27/87 
4,701,471 06/852,419 10/20/87 4,702,094 06/802,424 10/27/87 
4,701,497 06/881,919 10/20/87 4,702,101 06/764,654 10/27/87 
4,701,516 06/8 14,398 10/20/87 4,702,103 06/864,915 10/27/87 
4,701,525 06/869,508 10/20/87 4,702,114 06/727,089 10/27/87 
4,701,533 07/016,042 10/20/87 4,702,121 06/883,953 10/27/87 
4,701,537 06/843,014 10/20/87 4,702,129 06/804,048 10/27/87 
4,701,544 06/892,549 10/20/87 4,702,130 06/869,247 10/27/87 
4,701,546 06/866,775 10/20/87 4,702,135 06/883,625 10/27/87 
4,701,548 06/894,868 10/20/87 4,702,136 06/865,686 10/27/87 
4,701,554 06/807 ,348 10/20/87 4,702,140 06/686,664 10/27/87 
4,701,556 06/676,278 10/20/87 4,702,149 07/004,889 10/27/87 
4,701,561 07/025,428 10/20/87 4,702,160 06/893,612 10/27/87 
4,701,563 06/841 ,861 10/20/87 4,702,172 06/733,965 10/27/87 
4,701,564 06/881,873 10/20/87 4,702,175 06/709,506 10/27/87 
4,701,590 06/853,029 10/20/87 4,702.176 06/899,723 10/27/87 
4,701,594 06/921 ,692 10/20/87 4,702,181 06/934,424 10/27/87 
4,701,596 06/817,044 10/20/87 4,702,184 06/846,361 10/27/87 
4,701,607 06/723,580 10/20/87 4,702,186 06/018,725 10/27/87 
4,701,611 06/781 ,528 10/20/87 4,702,190 06/809, 160 10/27/87 
4,701,613 06/796,767 10/20/87 4,702,192 06/872,672 10/27/87 
4,701,616 06/829,280 10/20/87 4,702,193 06/878,655 10/27/87 
4,701,618 06/738,353 10/20/87 4,702,194 06/886,358 10/27/87 
4,701,627 06/842,911 10/20/87 4,702,206 06/852,308 10/27/87 
4,701,632 06/837,536 10/20/87 4,702,208 06/833,173 10/27/87 
4,701,666 06/693,078 10/20/87 4,702,209 06/781,450 10/27/87 
4,701,674 07/029,356 10/20/87 4,702,217 06/939,795 10/27/87 
4,701,675 06/805,288 10/20/87 4,702,220 07/013,359 10/27/87 
4,701,688 06/836,069 10/20/87 4,702,224 07/019,570 10/27/87 
4,701,689 06/848,715 10/20/87 4,702,225 06/863,147 10/27/87 
4,701,702 07/004,102 10/20/87 4,702,227 06/810,824 10/27/87 
4,701,707 06/781 ,452 10/20/87 4,702,230 06/938,880 10/27/87 
4,701,710 06/736,768 10/20/87 4,702,233 06/841 ,206 10/27/87 
4,701,712 06/357 ,363 10/20/87 4,702,243 06/899,066 10/27/87 
4,701,713 06/683,845 10/20/87 4,702,244 06/834,200 10/27/87 
4,701,714 06/846,320 10/20/87 4,702,250 06/821 ,988 10/27/87 
4,701,725 06/869,176 10/20/87 4,702,255 06/745,861 10/27/87 © 
4,701,726 06/804 ,063 10/20/87 4,702,262 06/748,815 10/27/87 
4,701,728 06/902,861 10/20/87 4,702,265 06/865,373 10/27/87 
4,701,733 06/862,879 10/20/87 4,702,267 06/734,203 10/27/87 
4,701,740 06/802,721 10/20/87 4,702,272 06/391,167 10/27/87 
4,701,741 06/696,921 10/20/87 4,702,277 06/937,461 10/27/87 
4,701,756 06/774,493 10/20/87 4,702,288 06/898,526 10/27/87 
4,701,760 06/708,259 10/20/87 4,702,294 06/837,508 10/27/87 
4,701,780 06/903,200 10/20/87 4,702,298 06/781,117 10/27/87 
4,701,788 06/823,677 10/20/87 4,702,304 06/926, 157 10/27/87 
4,701,794 06/722,636 10/20/87 4,702,308 06/649,472 10/27/87 
4,701,797 06/618,297 10/20/87 4,702,312 06/876,113 10/27/87 
4,701,801 06/904, 165 10/20/87 4,702,316 06/8 16,095 10/27/87 
4,701,829 06/851,646 10/20/87 4,702,318 06/849,639 10/27/87 





1136 OG 180 OFFICIAL GAZETTE MARCH 24, 1992 


Patent Number Serial Number Issue Date 4,702,720 06/825,853 10/27/87 

4,702,734 06/861,195 10/27/87 
4,702,324 06/609,857 10/27/87 4,702,735 06/8 11,807 10/27/87 
4,702,326 06/742,464 10/27/87 4,702,727 06/885,416 10/27/87 
4,702,327 06/645 ,696 10/27/87 4,702,739 06/903,778 10/27/87 
4,702,350 06/870,604 10/27/87 4,702,750 06/830,294 10/27/87 
4,702,351 06/847 ,284 10/27/87 4,702,763 06/834,157 10/27/87 
4,702,354 07/006,341 10/27/87 4,702,789 06/912,440 10/27/87 
4,702,357 06/763,507 10/27/87 4,702,800 06/935,446 10/27/87 
4,702,359 06/825,357 10/27/87 4,702,803 07/004,971 10/27/87 
4,702,362 06/872,390 10/27/87 4,702,809 06/727,176 10/27/87 
4,702,365 06/896,655 10/27/87 4,702,813 06/942,176 10/27/87 
4,702,378 06/913,245 10/27/87 4,702,820 06/894,519 10/27/87 
4,702,379 06/690,656 10/27/87 4,702,824 06/902,928 10/27/87 
4,702,380 07/039,719 10/27/87 4,702,827 06/852,424 10/27/87 
4,702,381 07/011,014 10/27/87 4,702,828 06/702,619 10/27/87 
4,702,383 06/894,119 10/27/87 4,702,834 06/875,206 10/27/87 
4,702,390 06/908,642 10/27/87 4,702,841 06/443,738 10/27/87 
4,702,395 06/653,342 10/27/87 4,702,843 06/747,669 10/27/87 
4,702,402 06/920,216 10/27/87 4,702,845 06/826,806 10/27/87 
4,702,411 06/902,792 10/27/87 4,702,856 07/002,507 10/27/87 
4,702,415 06/652,740 10/27/87 4,702,862 06/436,302 10/27/87 
4,702,420 06/822,480 10/27/87 4,702,884 06/887, 165 10/27/87 
4,702,421 06/865,227 10/27/87 4,702,888 06/753,351 10/27/87 
4,702,425 06/823,310 10/27/87 4,702,893 06/749,389 10/27/87 
4,702,444 06/798,754 10/27/87 4,702,894 07/004,310 10/27/87 
4,702,445 07/014,014 10/27/87 4,702,897 06/781,551 10/27/87 
4,702,446 07/000,039 10/27/87 4,702,898 06/920,277 10/27/87 
4,702,449 06/854,874 10/27/87 4,702,907 06/521,765 10/27/87 
4,702,450 06/825,747 10/27/87 4,702,908 06/794, 105 10/27/87 
4,702,451 06/778,401 10/27/87 4,702,912 06/599,88 1 10/27/87 
4,702,455 06/925,753 10/27/87 4,702,914 06/605,194 10/27/87 
4,702,456 06/904,618 10/27/87 4,702,929 06/765,314 10/27/87 
4,702,461 06/611 ,362 10/27/87 4,702,932 07/020,212 10/27/87 
4,702,466 06/698, 139 10/27/87 4,702,933 06/849,043 10/27/87 
4,702,471 06/812,485 10/27/87 4,702,937 06/804,092 10/27/87 
4,702,472 06/794,433 10/27/87 4,702,942 06/835,766 10/27/87 
4,702,480 06/848,646 10/27/87 4,702,949 06/908,286 10/27/87 
4,702,484 06/864,206 10/27/87 4,702,950 07/011,624 10/27/87 
4,702,487 06/511,792 10/27/87 4,702,951 06/613,088 10/27/87 
4,702,498 06/921 ,676 10/27/87 4,702,952 06/8 16,552 10/27/87 
4,702,505 06/647,655 10/27/87 4,702,975 07/002,737 10/27/87 
4,702,510 07/017,243 10/27/87 4,703,000 06/781 ,704 10/27/87 
4,702,514 06/852,183 10/27/87 4,703,021 06/653,771 10/27/87 
4,702,520 06/660,209 10/27/87 4,703,024 06/833,817 10/27/87 
4,702,521 06/878,338 10/27/87 4,703,028 06/763,436 10/27/87 
4,702,527 06/714,293 10/27/87 4,703,032 06/8 10,284 10/27/87 
4,702,533 06/852,648 10/27/87 4,703,037 06/830,422 10/27/87 
4,702,534 06/776,417 10/27/87 4,703,041 06/772,935 10/27/87 
4,702,536 06/935,191 10/27/87 4,703,059 06/776,027 10/27/87 
4,702,540 06/893,493 10/27/87 4,703,072 06/874,864 10/27/87 
4,702,541 06/890,951 10/27/87 4,703,077 06/867 ,560 10/27/87 
4,702,544 06/492,215 10/27/87 4,703,083 06/867,714 10/27/87 
4,702,557 06/908,887 10/27/87 4,703,084 06/867 ,721 10/27/87 
4,702,566 06/7 19,452 10/27/87 4,703,096 06/854,273 10/27/87 
4,702,572 06/799,799 10/27/87 4,703,107 06/804,115 10/27/87 
4,702,573 06/899,869 10/27/87 4,703,109 06/674,639 10/27/87 
4,702,578 06/9 12,845 10/27/87 4,703,117 06/783,814 10/27/87 
4,702,582 06/877,955 10/27/87 4,703,121 06/790,585 10/27/87 
4,702,592 06/879,890 10/27/87 4,703,122 06/778,342 10/27/87 
4,702,598 06/704,800 10/27/87 4,703,125 06/880,752 10/27/87 
4,702,605 06/825,203 10/27/87 4,703,127 06/528,889 10/27/87 
4,702,611 06/783,489 10/27/87 4,703,142 06/857,880 10/27/87 
4,702,618 06/698,293 10/27/87 4,703,147 06/87 1,097 10/27/87 
4,702,634 06/379, 104 10/27/87 4,703,150 06/769,851 10/27/87 
4,702,636 06/829,458 10/27/87 4,703,153 06/747 ,863 10/27/87 
4,702,638 06/928,858 10/27/87 4,703,158 06/846,025 10/27/87 
4,702,648 06/727,564 10/27/87 4,703,162 06/852,676 10/27/87 
4,702,650 06/763,846 10/27/87 4,703,165 06/868,698 10/27/87 
4,702,676 06/786,628 10/27/87 4,703,171 06/795 ,098 10/27/87 
4,702,686 06/754,295 10/27/87 4,703,174 06/89 1,603 10/27/87 
4,702,690 06/887 ,534 10/27/87 4,703,177 06/820,207 10/27/87 
4,702,692 06/7 16,085 10/27/87 4,703,188 07/000,499 10/27/87 
4,702,696 06/923,844 10/27/87 4,703,194 06/768,761 10/27/87 
4,702,697 06/830,514 10/27/87 4,703,207 06/758,763 10/27/87 
4,702,699 06/705,876 10/27/87 4,703,212 06/793,101 10/27/87 
4,702,701 06/598,514 10/27/87 4,703,220 06/381,921 10/27/87 
4,702,708 06/756,863 10/27/87 4,703,243 06/817,677 10/27/87 
4,702,715 06/871,251 10/27/87 4,703,253 06/772,377 10/27/87 
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4,703,705 06/839,710 11/03/87 
4,703,254 06/772,378 10/27/87 4,703,706 07/015,627 11/03/87 
4,703,255 06/772,379 10/27/87 4,703,707 06/851,216 11/03/87 
4,703,256 06/856,471 10/27/87 4,703,714 06/669,948 11/03/87 
4,703,263 06/761,357 10/27/87 4,703,715 06/868,774 11/03/87 
4,703,266 06/240,472 10/27/87 4,703,716 06/848,818 11/03/87 
4,703,271 06/666,656 10/27/87 4,703,717 06/808,637 11/03/87 
4,703,278 06/658,928 10/27/87 4,703,727 06/863,185 11/03/87 
4,703,290 06/787,111 10/27/87 4,703,744 06/878,723 11/03/87 
4,703,315 06/829,964 10/27/87 4,703,751 06/844,923 11/03/87 
4,703,316 06/662,319 10/27/87 4,703,753 06/928,826 11/03/87 
4,703,319 06/773 ,336 10/27/87 4,703,760 06/839,580 11/03/87 
4,703,325 06/663,622 10/27/87 4,703,764 06/836,389 11/03/87 
4,703,328 06/694,784 10/27/87 4,703,766 06/871,888 11/03/87 
4,703,331 06/802,969 10/27/87 4,703,767 06/767,430 11/03/87 
4,703,339 06/875,058 10/27/87 4,703,769 06/529,666 11/03/87 
4,703,362 06/724,222 10/27/87 4,703,774 06/805,028 11/03/87 
4,703,371 06/707 ,756 10/27/87 4,703,776 06/828,614 11/03/87 
4,703,375 06/801 ,143 10/27/87 4,703,777 07/002,988 11/03/87 
4,703,379 07/012,692 10/27/87 4,703,782 06/808,451 11/03/87 
4,703,381 06/854,723 10/27/87 4,703,790 06/778,200 11/03/87 
4,703,395 06/911,726 10/27/87 4,703,792 07/001 ,242 11/03/87 
4,703,402 06/889,077 10/27/87 4,703,793 06/874,211 11/03/87 
4,703,406 06/911,014 10/27/87 4,703,797 06/831,717 11/03/87 
4,703,414 06/742,308 10/27/87 4,703,809 06/826,028 11/03/87 
4,703,423 06/629,415 10/27/87 4,703,811 06/796,462 11/03/87 
4,703,424 06/688,486 10/27/87 4,703,812 06/545,197 11/03/87 
4,703,471 06/688,375 10/27/87 4,703,818 06/885,030 11/03/87 
4,703,488 06/779,788 10/27/87 4,703,825 06/875,301 11/03/87 
4,703,509 06/746,356 10/27/87 4,703,828 06/850,032 11/03/87 
4,703,510 06/684,389 10/27/87 4,703,830 06/860,048 11/03/87 
4,703,512 06/760,607 10/27/87 4,703,831 06/870,702 11/03/87 
4,703,513 06/815,099 10/27/87 4,703,836 06/823,379 11/03/87 
4,703,519 06/816,554 10/27/87 4,703,837 06/848 ,588 11/03/87 
4,703,527 06/813,089 11/03/87 4,703,843 06/864,417 11/03/87 
4,703,529 06/796, 164 11/03/87 4,703,844 06/804,805 11/03/87 
4,703,530 06/826,962 11/03/87 4,703,846 07/000,557 11/03/87 
4,703,536 07/004,234 11/03/87 4,703,850 06/869,626 11/03/87 
4,703,538 06/793,960 11/03/87 4,703,851 06/936,099 11/03/87 
4,703,539 06/906,394 11/03/87 4,703,854 06/940,446 11/03/87 
4,703,548 06/885,472 11/03/87 4,703,859 06/924,561 11/03/87 
4,703,553 06/875,028 11/03/87 4,703,865 06/872,042 11/03/87 
4,703,557 06/916,414 11/03/87 4,703,866 06/829,202 11/03/87 
4,703,561 06/813,577 11/03/87 4,703,867 06/869,346 11/03/87 
4,703,565 06/871,690 11/03/87 4,703,868 06/812,020 11/03/87 
4,703,567 06/902,636 11/03/87 4,703,873 06/877 ,472 11/03/87 
4,703,596 06/878,214 11/03/87 4,703,880 06/774,767 11/03/87 
4,703,575 06/78 1,664 11/03/87 4,703,881 06/863,567 11/03/87 
4,703,584 06/762,375 11/03/87 4,703,892 06/867 ,967 11/03/87 
4,703,585 06/821,680 11/03/87 4,703,895 06/7 13,790 11/03/87 
4,703,586 06/783 ,497 11/03/87 4,703,899 06/909,897 11/03/87 
4,703,589 06/877 ,362 11/03/87 4,703,906 06/621,638 11/03/87 
4,703,593 06/876,414 11/03/87 4,703,911 06/789,577 11/03/87 
4,703,594 06/854,520 11/03/87 4,703,917 06/873 ,768 11/03/87 
4,703,597 06/877 ,935 11/03/87 4,703,923 06/803,649 11/03/87 
4,703,603 06/910,209 11/03/87 4,703,928 07/007,752 11/03/87 
4,703,614 06/826,101 11/03/87 4,703,930 06/898,503 11/03/87 
4,703,618 06/870,644 11/03/87 4,703,931 06/796, 182 11/03/87 
4,703,621 06/934,687 11/03/87 4,703,933 06/795,851 11/03/87 
4,703,622 06/673,089 11/03/87 4,703,934 06/806,525 11/03/87 
4,703,624 06/858,870 11/03/87 4,703,935 06/840, 157 11/03/87 
4,703,625 06/705,106 11/03/87 4,703,943 06/478,358 11/03/87 
4,703,626 07/002,640 11/03/87 4,703,952 06/894,206 11/03/87 
4,703,630 06/914,240 11/03/87 4,703,953 06/947,105 11/03/87 
4,703,631 06/806,747 11/03/87 4,703,955 06/850,708 11/03/87 
4,703,635 06/910,021 11/03/87 4,703,964 06/879,372 11/03/87 
4,703,638 06/900, 187 11/03/87 4,703,965 06/833,104 11/03/87 
4,703,639 06/862,461 11/03/87 4,703,966 07/021,398 11/03/87 
4,703,640 06/884,021 11/03/87 4,703,968 06/897,315 11/03/87 
4,703,645 06/837,586 11/03/87 4,703,969 06/867 ,232 11/03/87 
4,703,664 06/748,345 11/03/87 4,703,971 07/011,374 11/03/87 
4,703,666 06/862,500 11/03/87 4,703,972 06/840,932 11/03/87 
4,703,683 06/880,631 11/03/87 4,703,978 06/822,039 11/03/87 
4,703,684 06/862,998 11/03/87 4,703,981 06/82 1,268 11/03/87 
4,703,685 06/279.738 11/03/87 4,703,986 06/896,846 11/03/87 
4,703,687 06/87 1,459 11/03/87 4,703,990 06/914,828 11/03/87 
4,703,690 06/887,553 11/03/87 4,704,001 06/769,483 11/03/87 
4,703,702 06/920,152 11/03/87 4,704,004 06/890,476 11/03/87 
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4,704,603 06/855,872 11/03/87 
4,704,010 06/584,482 11/03/87 4,704,609 06/746,729 11/03/87 
4,704,023 06/656,583 11/03/87 4,704,629 06/849,668 11/03/87 
4,704,027 06/876,233 11/03/87 4,704,647 06/664,015 11/03/87 
4,704,030 06/734,179 11/03/87 = 4,704,651 06/690,069 11/03/87 
4,704,033 06/836,784 11/03/87 4,704,664 06/929,282 11/03/87 
4,704,038 06/385,519 11/03/87 4,704,666 06/897 ,295 11/03/87 
4,704,043 06/857,029 11/03/87 4,704,672 06/734,267 11/03/87 
4,704,048 06/835,225 11/03/87 4,704,673 07/001,850 11/03/87 
4,704,050 06/571,127 11/03/87 4,704,690 06/894,793 11/03/87 
4,704,055 06/573,860 11/03/87 4,704,707 06/854,822 11/03/87 
4,704,056 06/896,668 11/03/87 4,704,712 06/748,348 11/03/87 
4,704,066 06/852,996 11/03/87 4,704,721 06/684,689 11/03/87 
4,704,071 06/875,071 11/03/87 4,704,725 06/829,531 11/03/87 
4,704,078 06/852,340 11/03/87 4,704,737 06/781,288 11/03/87 
4,704,087 06/848,799 11/03/87 4,704,749 06/866,535 11/10/87 
4,704,089 06/822,823 11/03/87 4,704,753 06/932,612 11/10/87 
4,704,090 07/001 ,598 11/03/87 4,704,758 06/889,712 11/10/87 
4,704,100 06/895,140 11/03/87 4,704,759 06/818,454 11/10/87 
4,704,104 06/841 ,586 11/03/87 4,704,764 06/755,934 11/10/87 
4,704,125 06/762,423 11/03/87 4,704,767 06/8 17,402 11/10/87 
4,704,158 06/769,225 11/03/87 4,704,778 06/855,937 11/10/87 
4,704,163 06/693,995 11/03/87 4,704,780 06/781,983 11/10/87 
4,704,164 06/932,786 11/03/87 4,704,784 06/746,316 11/10/87 
4,704,177 06/628,641 11/03/87 4,704,793 06/776,516 11/10/87 
4,704,185 06/785,258 11/03/87 4,704,795 06/832,541 11/10/87 
4,704,206 06/930,562 11/03/87 4,704,802 06/835,365 11/10/87 
4,704,211 06/880,061 11/03/87 4,704,807 06/875,634 11/10/87 
4,704,217 06/898,278 11/03/87 4,704,810 06/829,169 11/10/87 
4,704,218 06/809,678 11/03/87 4,704,812 06/887 ,896 11/10/87 
4,704,226 06/798,095 11/03/87 4,704,816 07/028,220 11/10/87 
4,704,232 06/675,197 11/03/87 4,704,817 07/010,179 11/10/87 
4,704,241 06/809,614 11/03/87 4,704,818 06/826,335 11/10/87 
4,704,244 06/670,012 11/03/87 4,704,824 06/909,121 11/10/87 
4,704,247 06/642,342 11/03/87 4,704,825 06/902,889 11/10/87 
4,704,248 06/683 ,013 11/03/87 4,704,827 06/858,344 11/10/87 
4,704,267 06/866,036 11/03/87 4,704,829 07/019,742 11/10/87 
4,704,290 06/763,499 11/03/87 4,704,830 06/826,831 11/10/87 
4,704,291 06/800,383 11/03/87 4,704,833 06/897 ,202 11/10/87 
4,704,293 06/913,427 11/03/87 4,704,838 06/921 ,497 11/10/87 
4,704,303 06/898 ,233 11/03/87 4,704,840 06/83 1,573 11/10/87 
4,704,312 06/936,767 11/03/87 4,704,849 06/809,751 11/10/87 
4,704,326 06/822,037 11/03/87 4,704,850 06/829,212 11/10/87 
4,704,341 06/840,805 11/03/87 4,704,852 06/790, 160 11/10/87 
4,704,342 06/7 19,020 11/03/87 4,704,854 07/022,645 11/10/87 
4,704,348 06/779,832 11/03/87 4,704,857 07/016,986 11/10/87 
4,704,352 06/748,513 11/03/87 4,704,861 06/933,357 11/10/87 
4,704,378 07/016,631 11/03/87 4,704,867 06/806,300 11/10/87 
4,704,381 06/701,139 11/03/87 4,704,868 06/712,711 11/10/87 
4,704,385 06/835 ,346 11/03/87 4,704,878 06/768,825 11/10/87 
4,704,388 06/817,852 11/03/87 4,704,881 06/803,561 11/10/87 
4,704,391 06/935,901 11/03/87 4,704,883 06/822,650 11/10/87 
4,704,392 06/851,591 11/03/87 4,704,892 06/816,720 11/10/87 
4,704,398 06/687 ,282 11/03/87 = 4,704,901 06/864,799 11/10/87 
4,704,401 06/678,639 11/03/87 4,704,910 06/667 ,767 11/10/87 
4,704,437 06/924,360 11/03/87 =4,704,911 06/860,784 11/10/87 
4,704,449 06/781,495 11/03/87 4,704,916 06/908,834 11/10/87 
4,704,450 06/807,691 11/03/87 4,704,924 06/843,243 11/10/87 
4,704,464 06/831,911 11/03/87 4,704,926 06/902,482 11/10/87 
4,704,468 06/840,586 11/03/87 4,704,928 06/903,278 11/10/87 
4,704,470 06/608,63 1 11/03/87 4,704,934 07/005,479 11/10/87 
4,704,472 06/797,311 11/03/87 4,704,937 06/934,971 11/10/87 
4,704,475 06/869,529 11/03/87 4,704,938 06/947 ,622 11/10/87 
4,704,486 06/749,924 11/03/87 4,704,940 06/647 ,440 11/10/87 
4,704,489 06/749,923 11/03/87 4,704,941 06/862,016 11/10/87 
4,704,498 06/824,487 11/03/87 4,704,953 06/930,008 11/10/87 
4,704,503 06/838,287 11/03/87 4,704,960 06/882,328 11/10/87 
4,704,504 06/887,197 11/03/87 4,704,961 06/723,930 11/10/87 
4,704,505 06/893,888 11/03/87 4,704,965 06/929,068 11/10/87 
4,704,532 06/839,294 11/03/87 4,704,971 06/938,727 11/10/87 
4,704,555 06/874,908 11/03/87 4,704,979 06/801 ,942 11/10/87 
4,704,557 06/838,493 11/03/87 4,704,981 06/886,623 11/10/87 
4,704,558 06/803 ,685 11/03/87 4,704,984 06/829,683 11/10/87 
4,704,561 06/825,794 11/03/87 4,704,985 06/868,934 11/10/87 
4,704,570 06/869,172 11/03/87 4,704,987 06/844,578 11/10/87 
4,704,574 06/900,525 11/03/87 4,704,989 06/814,622 11/10/87 
4,704,579 06/694,087 11/03/87 4,704,991 06/777,841 11/10/87 
4,704,585 06/894,404 11/03/87 4,704,998 06/767,729 11/10/87 





Marcu 24, 1992 U. S. PATENT AND TRADEMARK OFFICE 1136 OG 183 


Patent Number Serial Number Issue Date 4,705,307 06/652,973 11/10/87 

4,705,312 06/922,512 11/10/87 
4,705,001 07/005,299 11/10/87 4,705,313 06/879,949 11/10/87 
4,705,008 11/10/87 4,705,314 06/848,127 11/10/87 
4,705,011 g 11/10/87 4,705,317 06/867,636 11/10/87 
4,705,012 11/10/87 4,705,321 06/872,651 11/10/87 
4,705,028 11/10/87 4,705,326 06/898,094 11/10/87 
4,705,033 06/632,370 11/10/87 4,705,331 06/690,760 11/10/87 
4,705,037 06/699,682 11/10/87 4,705,333 06/767,809 11/10/87 
4,705,044 06/796,810 11/10/87 4,705,335 06/824,447 11/10/87 
4,705,046 06/819,427 11/10/87 4,705,343 06/855,039 11/10/87 
4,705,051 06/894,652 11/10/87 4,705,347 11/10/87 
4,705,052 06/861,841 11/10/87 4,705,355 11/10/87 
4,705,054 06/765,847 11/10/87 4,705,357 ‘ 11/10/87 
4,705,060 07/009,693 11/10/87 4,705,400 11/10/87 
4,705,063 06/924,792 11/10/87 4,705,406 11/10/87 
4,705,064 06/895,794 11/10/87 4,705,407 11/10/87 
4,705,073 06/854,829 11/10/87 4,705,412 & 11/10/87 
4,705,076 06/906,389 11/10/87 4,705,418 11/10/87 
4,705,078 06/778,363 11/10/87 4,705,419 11/10/87 
4,705,082 06/756,500 11/10/87 4,705,423 11/10/87 
4,705,084 06/738,412 11/10/87 4,705,424 11/10/87 
4,705,085 06/806,537 11/10/87 4,705,439 e 11/10/87 
4,705,087 06/745,533 11/10/87 4,705,441 y 11/10/87 
4,705,100 06/884,399 11/10/87 4,705,442 . 11/10/87 
4,705,102 06/808,658 11/10/87 4,705,443 11/10/87 
4,705,103 06/881,436 11/10/87 4,705,448 i 11/10/87 
4,705,104 06/703,918 11/10/87 4,705,449 x 11/10/87 
4,705,106 06/879,619 11/10/87 4,705,465 11/10/87 
4,705,109 06/834,625 11/10/87 4,705,466 X 11/10/87 
4,705,119 06/901 ,943 11/10/87 4,705,470 11/10/87 
4,705,120 06/903,118 11/10/87 4,705,472 11/10/87 
4,705,128 06/586,054 11/10/87 4,705,475 J 11/10/87 
4,705,136 06/847 ,424 11/10/87 4,705,476 11/10/87 
4,705,137 06/499,023 11/10/87 4,705,478 11/10/87 
4,705,141 06/787,318 11/10/87 11/10/87 
4,705,142 06/828,531 11/10/87 11/10/87 
4,705,143 07/045,436 11/10/87 11/10/87 
4,705,145 06/859,567 11/10/87 11/10/87 
4,705,172 06/879,480 11/10/87 ; 11/10/87 
4,705,175 07/015,147 11/10/87 11/10/87 
4,705,178 06/863,081 11/10/87 11/10/87 
4,705,179 06/912,299 11/10/87 11/10/87 
4,705,182 06/900,785 11/10/87 11/10/87 
4,705,186 06/932,353 11/10/87 06/697,951 11/10/87 
4,705,187 07/004,080 11/10/87 06/711,075 11/10/87 
4,705,188 06/893,006 11/10/87 06/878,517 11/10/87 
4,705,191 06/760,127 11/10/87 11/10/87 
4,705,192 06/866,942 11/10/87 11/10/87 
4,705,196 06/823,366 11/10/87 y 11/10/87 
4,705,198 06/876,429 11/10/87 11/10/87 
4,705,200 06/699,808 11/10/87 11/10/87 
4,705,201 06/898,831 11/10/87 11/10/87 
4,705,212 06/565,362 11/10/87 s 11/10/87 
4,705,216 06/796,579 11/10/87 11/10/87 
4,705,219 06/778,961 11/10/87 11/10/87 
4,705,221 06/896,236 11/10/87 i 11/10/87 
4,705,229 06/796,677 11/10/87 11/10/87 
4,705,231 07/038,754 11/10/87 11/10/87 
4,705,233 06/826,330 11/10/87 11/10/87 
4,705,238 06/883,091 11/10/87 . 11/10/87 
4,705,240 06/610,094 11/10/87 iy 11/10/87 
4,705,243 06/743,320 11/10/87 11/10/87 
4,705,245 06/886,611 11/10/87 11/10/87 
4,705,246 06/8 12,800 11/10/87 11/10/87 
4,705,247 06/774,770 11/10/87 11/10/87 
4,705,250 06/800,090 11/10/87 06/671,213 11/10/87 
4,705,262 06/916,906 11/10/87 s 06/907,817 11/10/87 
4,705,267 06/722,283 11/10/87 07/041 ,088 11/10/87 
4,705,268 06/806,339 11/10/87 06/852,398 11/10/87 
4,705,271 06/544,681 11/10/87 06/618,652 11/10/87 
4,705,276 06/846,035 11/10/87 06/734,799 11/10/87 
4,705,277 06/669,668 11/10/87 06/622,353 11/10/87 
4,705,282 06/919,836 11/10/87 06/681,887 11/10/87 
4,705,283 06/712,214 11/10/87 06/869,340 11/10/87 
4,705,284 06/865,168 11/10/87 06/849,271 11/10/87 
4,705,289 06/837,378 11/10/87 06/749,142 11/10/87 
4,705,296 06/831,523 11/10/87 06/705,671 11/10/87 
4,705,301 06/805,712 11/10/87 4,705,824 06/829,331 11/10/87 
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Patent Number Serial Number Issue Date 4,706,403 06/940,978 11/17/87 
4,706,404 06/885 ,598 11/17/87 

4,705,831 06/803 ,233 11/10/87 4,706,407 06/88 1,909 11/17/87 
4,705,843 06/720,942 11/10/87 4,706,408 07/035 ,467 11/17/87 
4,705,847 06/568,224 11/10/87 4,706,409 06/872,273 11/17/87 
4,705,864 06/928,770 11/10/87 4,706,412 06/885,285 11/17/87 
4,705,876 06/8 16,202 11/10/87 4,706,413 06/919,441 11/17/87 
4,705,880 06/870, 187 11/10/87 4,706,420 06/851,819 11/17/87 
4,705,891 06/867,130 11/10/87 4,706,423 06/856,229 11/17/87 
4,705,892 06/915,829 11/10/87 4,706,424 06/846,719 11/17/87 
4,705,897 06/859,559 11/10/87 4,706,425 06/860,086 11/17/87 
4,705,899 06/467,713 11/10/87 4,706,440 06/939,785 11/17/87 
4,705,906 06/930,003 11/10/87 4,706,441 06/920,807 11/17/87 
4,705,910 06/777 ,374 11/10/87 4,706,451 06/839,065 11/17/87 
4,705,917 06/770,038 11/10/87 4,706,452 06/911,325 11/17/87 
4,705,918 06/891,998 11/10/87 4,706,454 06/824,847 11/17/87 
4,705,923 07/021,365 11/10/87 4,706,458 06/868 ,244 11/17/87 
4,705,925 06/867 ,964 11/10/87 4,706,462 06/917,841 11/17/87 
4,705,927 06/896,438 11/10/87 4,706,464 06/835,971 11/17/87 
4,705,929 06/942,994 11/10/87 4,706,471 06/712,240 11/17/87 
4,705,930 06/890,927 11/10/87 4,706,474 06/863,809 11/17/87 
4,705,936 06/692,389 11/10/87 4,706,488 06/794,152 11/17/87 
4,705,938 06/621,808 11/10/87 4,706,490 06/821,790 11/17/87 
4,705,946 06/772,786 11/10/87 4,706,498 06/779,284 11/17/87 
4,705,951 06/853,274 11/10/87 4,706,500 06/832,827 11/17/87 
4,705,854 06/766,448 11/10/87 4,706,502 06/841 ,527 11/17/87 
4,705,955 06/719,226 11/10/87 4,706,505 06/801,114 11/17/87 
4,705,959 06/929,851 11/10/87 4,706,506 06/922,750 11/17/87 
4,705,972 06/824,549 11/10/87 4,706,512 06/734,702 11/17/87 
4,705,984 06/902,004 11/10/87 4,706,517 06/789,803 11/17/87 
. 4,705,996 06/916,909 11/10/87 4,706,519 06/8 18,510 11/17/87 
4,706,014 06/762,157 11/10/87 4,706,525 06/8 16,761 11/17/87 
4,706,015 06/817,460 11/10/87 4,706,530 06/897 ,956 11/17/87 
4,706,023 06/821 ,652 11/10/87 4,706,531 06/828,114 11/17/87 
4,706,036 06/944,404 11/10/87 4,706,533 06/868,276 11/17/87 
4,706,054 06/907 ,332 11/10/87 4,706,539 06/85 1,536 11/17/87 
4,706,057 06/860,627 11/10/87 4,706,543 06/794,745 11/17/87 
4,706,059 06/876,772 11/10/87 4,706,545 06/788,074 11/17/87 
4,706,063 06/857 ,864 11/10/87 4,706,547 06/898,524 11/17/87 
4,706,069 06/849,491 11/10/87 4,706,551 06/777 ,592 11/17/87 
4,706,071 06/852,800 11/10/87 4,706,556 ‘ 06/818,609 11/17/87 
4,706,087 06/694,465 11/10/87 4,706,557 06/884,210 11/17/87 
4,706,091 06/849,216 11/10/87 4,706,558 06/796,000 11/17/87 
4,706,103 06/745,551 11/10/87 4,706,560 06/829,399 11/17/87 
4,706,110 06/927,735 11/10/87 4,706,565 06/867 ,042 11/17/87 
4,706,162 07/002,221 11/10/87 4,706,569 06/701,431 11/17/87 
4,706,164 06/838,485 11/10/87 4,706,574 06/922,024 11/17/87 
4,706,167 06/809 ,767 11/10/87 4,706,575 07/009,016 11/17/87 
4,706,189 06/750,730 11/10/87 4,706,580 06/897,070 11/17/87 
4,706,237 06/779,769 11/10/87 4,706,585 06/899,370 11/17/87 
4,706,263 06/549,701 11/10/87 4,706,593 06/717,100 11/17/87 
4,706,264 06/506,603 11/10/87 4,706,594 06/859,020 11/17/87 
4,706,274 06/609,557 11/10/87 4,706,598 06/858,106 11/17/87 
4,706,290 06/772,457 11/10/87 4,706,599 07/021,518 11/17/87 
4,706,299 06/610,592 11/10/87 4,706,602 06/913,620 11/17/87 
4,706,302 06/904,111 11/17/87 4,706,610 06/824,461 11/17/87 
4,706,309 06/936,165 11/17/87 4,706,611 06/894,920 11/17/87 
4,706,311 06/863,458 11/17/87 4,706,612 07/017,484 11/17/87 
4,706,315 06/854,986 11/17/87 4,706,618 06/928,264 11/17/87 
4,706,318 06/693,852 11/17/87 4,706,628 06/946,952 11/17/87 
4,706,330 06/831,151 11/17/87 4,706,641 06/855,270 11/17/87 
4,706,336 06/881,119 11/17/87 4,706,643 06/937,921 11/17/87 
4,706,339 06/905,923 11/17/87 4,706,646 06/844,850 11/17/87 
4,706,340 06/868 ,376 11/17/87 4,706,648 06/902,794 11/17/87 
4,706,342 07/058,375 11/17/87 4,706,650 06/890,719 11/17/87 
4,706,347 06/884,515 11/17/87 4,706,655 06/900,460 11/17/87 
4,706,359 06/902,731 11/17/87 4,706,658 06/866,608 11/17/87 
4,706,361 06/828,707 11/17/87 4,706,661 06/925,783 11/17/87 
4,706,365 06/924,244 11/17/87 4,706,666 07/021,318 11/17/87 
4,706,368 06/820,324 11/17/87 4,706,668 06/776,229 11/17/87 
4,706,373 06/760, 133 11/17/87 4,706,671 06/730,322 11/17/87 
4,706,384 06/893,250 11/17/87 4,706,672 06/789,300 11/17/87 
4,706,386 06/902,415 11/17/87 4,706,688 06/545,535 11/17/87 
4,706,389 06/898 ,095 11/17/87 4,706,694 06/843 ,341 11/17/87 
4,706,391 06/919,008 11/17/87 4,706,696 06/819,368 11/17/87 
4,706,392 06/921,045 11/17/87 4,706,701 06/891 ,039 11/17/87 
4,706,394 06/939,963 11/17/87 4,706,706 06/887 ,044 11/17/87 
4,706,398 06/835,178 11/17/87 4,706,711 06/775,080 11/17/87 
4,706,402 06/827,019 11/17/87 4,706,716 06/848,921 11/17/87 
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4,707,055 06/848,427 11/17/87 
4,706,718 06/875,271 11/17/87 4,707,062 06/632,441 11/17/87 
4,706,719 06/916,486 11/17/87 4,707,066 06/659,892 11/17/87 
4,706,726 06/899,296 11/17/87 4,707,068 06/719,627 11/17/87 
4,706,729 06/409,063 11/17/87 4,707,071 06/772,930 11/17/87 
4,706,731 06/822,319 11/17/87 4,707,072 06/799,703 11/17/87 
4,706,732 06/909,713 11/17/87 4,707,091 06/647,681 11/17/87 
4,706,733 07/003,570 11/17/87 4,707,092 06/726,782 11/17/87 
4,706,740 07/024,489 11/17/87 4,707,114 06/927,107 11/17/87 
4,706,756 06/848,128 11/17/87 4,707,116 06/884,430 11/17/87 
4,706,763 06/831,357 11/17/87 4,707,117 06/914,864 11/17/87 
4,706,772 06/853,829 11/17/87 4,707,127 06/827,381 11/17/87 
4,706,777 06/832,724 11/17/87 4,707,131 06/786,994 11/17/87 
4,706,784 06/771,770 11/17/87 = 4,707,133 06/84 1,497 11/17/87 
4,706,792 06/789,622 11/17/87 = 4,707,138 06/740,622 11/17/87 
4,706,797 06/838,542 11/17/87 4,707,162 06/639,389 11/17/87 
4,706,801 06/793,700 11/17/87 4,707,163 06/792,476 11/17/87 
4,706,803 06/888,260 11/17/87 4,707,172 06/704,518 11/17/87 
4,706,805 06/866,742 11/17/87 4,707,184 06/740,088 11/17/87 
4,706,824 06/843,538 11/17/87 4,707,199 06/543,397 11/17/87 
4,706,827 06/815,299 11/17/87 4,707,200 06/865,435 11/17/87 
4,706,836 07/006, 126 11/17/87 4,707,205 06/911,541 11/17/87 
4,706,838 06/904,619 11/17/87 4,707,207 06/779,638 11/17/87 
4,706,840 07/029,193 11/17/87 4,707,212 06/856,544 11/17/87 
4,706,845 06/877,419 11/17/87 4,707,236 06/840,34* 11/17/87 
4,706,846 06/889,744 11/17/87 4,707,237 06/416,461 11/17/87 
4,706,851 06/767,200 11/17/87 4,707,239 06/838,491 11/17/87 
4,706,852 06/871,727 11/17/87 4,707,244 06/819,936 11/17/87 
4,706,853 06/817,982 11/17/87 4,707,249 06/706,724 11/17/87 
4,706,858 06/908,772 11/17/87 4,707,250 06/747,287 11/17/87 
4,706,860 06/864,330 11/17/87 = 4,707,253 06/910,014 11/17/87 
4,706,865 06/896,201 11/17/87 4,707,257 06/868,649 11/17/87 
4,706,866 06/896,189 11/17/87 4,707,310 06/732,741 11/17/87 
4,706,868 06/832,079 11/17/87 4,707,320 06/850,194 11/17/87 
4,706,880 06/860,852 11/17/87 4,707,323 06/786,414 11/17/87 
4,706,884 06/649,842 11/17/87 4,707,341 06/879,642 11/17/87 
4,706,905 06/891,875 11/17/87 4,707,345 06/604,236 11/17/87 
4,706,907 06/696, 165 11/17/87 4,707,351 06/818,753 11/17/87 
4,706,909 06/876,585 11/17/87 4,707,354 07/008,084 11/17/87 
4,706,912 06/808,982 11/17/87 4,707,361 06/761 ,988 11/17/87 
4,706,918 07/044,654 11/17/87 4,707,370 06/895,726 11/17/87 
4,706,922 06/854,007 11/17/87 4,707,374 06/929,423 11/17/87 
4,706,923 06/842,444 11/17/87 4,707,385 06/869,852 11/17/87 
4,706,926 06/928,902 11/17/87 4,707,430 06/833,144 11/17/87 
4,706,927 06/324,868 11/17/87 4,707,444 06/742,485 11/17/87 
4,706,933 06/780,793 11/17/87 4,707,459 06/668,808 11/17/87 
4,706,934 06/899,539 11/17/87 4,707,467 06/867 ,808 11/17/87 
4,706,939 06/893,360 11/17/87 4,707,470 06/735,492 11/17/87 
4,706,944 06/827,931 11/17/87 4,707,471 06/680,509 11/17/87 
4,706,948 06/915,111 11/17/87 4,707,472 06/845, 134 11/17/87 
4,706,953 07/001,192 11/17/87 4,707,473 06/868,976 11/17/87 
4,706,956 06/922,479 11/17/87 4,707,475 06/821,924 11/17/87 
4,706,961 06/88 1,000 11/17/87 4,707,478 06/425,095 11/17/87 
4,706,964 06/865,203 11/17/87 4,707,482 06/804,633 11/17/87 
4,706,965 06/739,518 11/17/87 4,707,483 06/811,790 11/17/87 
4,706,967 07/030,842 11/17/87 4,707,484 06/934,756 11/17/87 
4,706,970 06/671,319 11/17/87 4,707,485 06/877,932 11/17/87 
4,706,971 06/643,804 11/17/87 4,707,488 06/700,234 11/17/87 
4,706,974 07/021,715 11/17/87 4,707,489 06/727,057 11/17/87 
4,706,981 06/920, 156 11/17/87 4,707,516 06/892,484 11/17/87 
4,706,982 06/854,004 11/17/87 4,707,538 06/561,709 11/17/87 
4,706,984 06/945,627 11/17/87 4,707,540 06/925,658 11/17/87 
4,706,986 06/891 ,759 11/17/87 4,707,541 06/752,799 11/17/87 
4,706,991 06/801 ,634 11/17/87 4,707,545 06/801,751 11/17/87 
4,706,992 06/815,511 11/17/87 4,707,554 06/802,702 11/17/87 
4,706,999 06/8 12,754 11/17/87 4,707,555 06/754,101 11/17/87 
4,707,003 06/904,066 11/17/87 4,707,556 07/014,700 11/17/87 
4,707,008 06/861 ,598 11/17/87 4,707,564 06/844,506 11/17/87 
4,707,009 06/946,853 11/17/87 4,707,573 06/922,320 11/17/87 
4,707,011 06/818,350 11/17/87 4,707,574 06/922,299 11/17/87 
4,707,026 06/870,249 11/17/87 4,707,575 06/900,503 11/17/87 
4,707,028 06/885,958 11/17/87 =4,707,581 06/757,743 11/17/87 
4,707,030 06/831,528 11/17/87 4,707,582 06/877,409 11/17/87 
4,707,037 06/8 10,645 11/17/87 = 4,707,591 06/877,810 11/17/87 
4,707,041 06/941 ,476 11/17/87 4,707,594 06/750,489 11/17/87 
4,707,043 06/925,962 11/17/87 4,707,612 06/802,310 11/17/87 
4,707,044 06/889,943 11/17/87 4,707,617 06/945,676 11/17/87 
4,707,052 06/838,634 11/17/87 4,707,618 06/869,620 11/17/87 
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4,708,055 06/845,224 11/24/87 
4,707,629 06/843,031 11/17/87 4,708,064 06/412,794 11/24/87 
4,707,632 06/8 16,387 11/17/87 4,708,065 06/709,507 11/24/87 
4,707,634 06/732,746 11/17/87 4,708,069 06/867 ,629 11/24/87 
4,707,637 06/842,960 11/17/87 4,708,071 07/015,362 11/24/87 
4,707,655 06/743,589 11/17/87 4,708,073 06/931,703 11/24/87 
4,707,659 06/729,007 11/17/87 4,708,075 07/009,710 11/24/87 
4,707,662 06/752,281 11/17/87 4,708,081 06/868,720 11/24/87 
4,707,666 06/886,203 11/17/87 4,708,083 06/944,178 11/24/87 
4,707,673 06/872,546 11/17/87 4,708,086 06/821,855 11/24/87 
4,707,674 06/852,147 11/17/87 4,708,088 06/704,527 11/24/87 
4,707,679 07/011,364 11/17/87 4,708,090 06/733,880 11/24/87 
4,707,684 06/810,856 11/17/87 4,708,093 06/876,981 11/24/87 
4,707,691 06/602,802 11/17/87 4,708,110 06/903,009 11/24/87 
4,707,696 06/823,872 11/17/87 4,708,115 07/005,638 11/24/87 
4,707,708 06/911,323 11/17/87 4,708,118 06/881,724 11/24/87 
4,707,714 06/878, 168 11/17/87 4,708,122 06/859,380 11/24/87 
4,707,751 06/708,340 11/17/87 4,708,123 06/932,293 11/24/87 
4,707,760 06/781 ,226 11/17/87 4,708,125 06/887,631 11/24/87 
4,707,762 06/862,707 11/17/87 4,708,128 06/787 ,765 11/24/87 
4,707,764 06/928,626 11/17/87 4,708,135 06/685,870 11/24/87 
4,707,768 06/900,370 11/17/87 4,708,139 06/832,402 11/24/87 
4,707,769 06/880,090 11/17/87 4,708,154 06/804,853 11/24/87 
4,707,777 06/871,049 11/17/87 4,708,157 06/916,145 11/24/87 
4,707,831 06/790,560 11/17/87 4,708,158 07/012,530 11/24/87 
4,707,836 06/764,643 11/17/87 4,708,160 06/899,721 11/24/87 
4,707,841 06/642,903 11/17/87 4,708,171 06/930,430 11/24/87 
4,707,842 06/844,353 11/17/87 4,708,176 06/679,403 11/24/87 
4,707,847 06/709,692 11/17/87 4,708,184 06/648,633 11/24/87 
4,707,854 06/552,652 11/17/87 4,708,186 06/838,450 11/24/87 
4,707,859 06/809,539 11/17/87 4,708,190 06/887 ,992 11/24/87 
4,707,861 07/002,987 11/24/87 4,708,191 06/835,852 11/24/87 
4,707,869 06/886,175 11/24/87 4,708,192 06/865,287 11/24/87 
4,707,871 06/873,554 11/24/87 4,708,196 06/604,653 11/24/87 
4,707,876 06/889,067 11/24/87 4,708,198 06/717,580 11/24/87 
4,707,877 06/879, 146 11/24/87 4,708,206 06/919,120 11/24/87 
4,707,879 06/786,964 11/24/87 4,708,209 06/764,579 11/24/87 
4,707,882 06/837 ,684 11/24/87 4,708,213 06/866,865 11/24/87 
4,707,884 06/87 1,368 11/24/87 4,708,216 06/944, 186 11/24/87 
4,707,885 06/944,412 11/24/87 4,708,217 06/870,780 11/24/87 
4,707,891 06/931,807 11/24/87 4,708,226 07/024,868 11/24/87 
4,707,894 07/003,137 11/24/87 4,708,230 06/910,284 11/24/87 
4,707,899 06/768,089 11/24/87 4,708,238 06/724,081 11/24/87 
4,707,900 06/916,830 11/24/87 4,708,239 06/914,086 11/24/87 
4,707,903 07/008,589 11/24/87 4,708,240 06/945,022 11/24/87 
4,707,905 06/915,886 11/24/87 4,708,243 06/860,050 11/24/87 
4,707,907 06/856,714 11/24/87 4,708,244 06/909,214 11/24/87 
4,707,908 06/862,038 11/24/87 4,708,249 07/017,913 11/24/87 
4,707,911 07/003,090 11/24/87 4,708,251 06/829,865 11/24/87 
4,707,914 06/843,893 11/24/87 4,708,253 06/927,502 11/24/87 
4,707,922 06/784,853 11/24/87 4,708,257 06/920,688 11/24/87 
4,707,923 06/824,027 11/24/87 4,708,260 06/835,101 11/24/87 
4,707,925 06/853,869 11/24/87 4,708,261 06/820,335 11/24/87 
4,707,928 06/769,257 11/24/87 4,708,265 06/888,356 11/24/87 
4,707,932 07/015,426 11/24/87 4,708,267 06/726,580 11/24/87 
4,707,936 06/887,212 11/24/87 4,708,271 06/915,773 11/24/87 
4,707,938 06/874,238 11/24/87 4,708,272 06/859,378 11/24/87 
4,707,939 06/843,492 11/24/87 4,708,281 06/348 ,692 11/24/87 
4,707,943 07/040,088 11/24/87 4,708,282 06/787,299 11/24/87 
4,707,954 06/835,152 11/24/87 4,708,287 06/811,949 11/24/87 
4,707,963 07/020,542 11/24/87 4,708,289 06/873,246 11/24/87 
4,707,976 06/850,949 11/24/87 4,708,301 06/771,821 11/24/87 
4,707,979 06/760,087 11/24/87 4,708,306 06/907 ,567 11/24/87 
4,707,980 06/711,286 11/24/87 4,708,310 07/022,008 11/24/87 
4,707,988 06/662,407 11/24/87 4,708,311 06/8 16,893 11/24/87 
4,708,001 06/772,434 11/24/87 4,708,318 06/889,767 11/24/87 
4,708,002 06/805 ,007 11/24/87 4,708,320 06/488,425 11/24/87 
4,708,011 06/857,473 11/24/87 4,708,322 06/938,952 11/24/87 
4,708,012 06/897,955 11/24/87 4,708,328 06/722,127 11/24/87 
4,708,017 06/879,766 11/24/87 4,708,336 06/700,889 11/24/87 
4,708,023 06/870,967 11/24/87 4,708,344 07/015,213 11/24/87 
4,708,028 06/418,887 11/24/87 4,708,348 06/826,112 11/24/87 
4,708,030 06/713,879 11/24/87 4,708,352 06/885,855 11/24/87 
4,708,033 06/615,170 11/24/87 4,708,360 06/885,704 11/24/87 
4,708,035 06/875,594 11/24/87 4,708,369 06/877 ,499 11/24/87 
4,708,038 06/901 ,626 11/24/87 4,708,372 06/709,207 11/24/87 
4,708,041 06/900,450 11/24/87 4,708,384 06/701,860 11/24/87 
4,708,043 06/763,446 11/24/87 4,708,388 07/004,037 11/24/87 
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4,708,775 06/752,838 11/24/87 
4,708,396 06/861 ,298 11/24/87 4,708,778 06/893,632 11/24/87 
4,708,397 06/895 ,693 11/24/87 4,708,789 06/879,445 11/24/87 
4,708,398 06/779,631 11/24/87 4,708,794 06/729,271 11/24/87 
4,708,399 07/023,256 11/24/87 4,708,798 06/859,830 11/24/87 
4,708,400 06/935,980 11/24/87 4,708,824 06/750,030 11/24/87 
4,708,402 06/868,235 11/24/87 4,708,825 06/512,162 11/24/87 
4,708,403 06/893,666 11/24/87 4,708,830 06/938,478 11/24/87 
4,708,405 06/822,024 11/24/87 4,708,836 06/841,821 11/24/87 
4,708,414 07/008,829 11/24/87 4,708,837 06/849,628 11/24/87 
4,708,415 06/855,272 11/24/87 4,708,839 06/8 14,845 11/24/87 
4,708,431 06/783,515 11/24/87 4,708,846 06/850, 104 11/24/87 
4,708,432 06/718,775 11/24/87 4,708,847 06/820,886 11/24/87 
4,708,438 06/609,468 11/24/87 4,708,850 06/735,616 11/24/87 
4,708,447 06/804,644 11/24/87 4,708,865 06/898,645 11/24/87 
4,708,467 06/942,014 11/24/87 4,708,873 06/823,852 11/24/87 
4,708,487 06/919,978 11/24/87 4,708,879 06/828,495 11/24/87 
4,708,488 06/793,297 11/24/87 4,708,891 06/832,295 11/24/87 
4,708,489 07/001 ,708 11/24/87 4,708,895 06/912,351 11/24/87 
4,708,490 06/945,651 11/24/87 4,708,897 06/583,815 11/24/87 
4,708,495 06/820,953 11/24/87 4,708,899 06/573,147 11/24/87 
4,708,499 06/895,048 11/24/87 4,708,907 06/727,467 11/24/87 
4,708,501 06/898,727 11/24/87 4,708,919 06/761 ,998 11/24/87 
4,708,503 07/004,231 11/24/87 4,708,935 06/717,709 11/24/87 
4,708,506 06/905,878 11/24/87 4,708,938 06/726,158 11/24/87 
4,708,507 06/821 ,482 11/24/87 4,708,953 06/774,272 11/24/87 
4,708,509 06/897 ,480 11/24/87 4,708,960 06/724,585 11/24/87 
4,708,515 06/897,715 11/24/87 4,708,962 06/772,330 11/24/87 
4,708,516 06/623,559 11/24/87 4,708,967 06/843,949 11/24/87 
4,708,522 06/823,495 11/24/87 4,708,970 06/948,116 11/24/87 
4,708,526 06/610,834 11/24/87 4,708,971 06/850,647 11/24/87 
4,708,529 06/93 1,747 11/24/87 4,708,972 06/879,033 11/24/87 
4,708,541 06/837 ,674 11/24/87 4,708,973 06/870,651 11/24/87 
4,708,552 06/649,818 11/24/87 4,708,978 06/874,422 11/24/87 
4,708,556 06/733,978 11/24/87 4,708,985 06/360, 146 11/24/87 
4,708,560 06/766,790 11/24/87 4,708,991 06/779,547 11/24/87 
4,708,565 06/731 ,503 11/24/87 4,708,995 06/798,044 11/24/87 
4,708,573 06/657 ,347 11/24/87 4,709,006 06/852,398 11/24/87 
4,708,574 06/751,869 11/24/87 4,709,019 06/486,878 11/24/87 
4,708,598 06/630,599 11/24/87 4,709,031 06/884,561 11/24/87 
4,708,608 06/875,088 11/24/87 4,709,047 06/819,656 11/24/87 
4,708,610 07/023,951 11/24/87 4,709,048 07/032,835 11/24/87 
4,708,612 06/809,920 11/24/87 4,709,050 06/798,660 11/24/87 
4,708,616 06/858,939 11/24/87 4,709,061 06/909,514 11/24/87 
4,708,628 06/937,629 11/24/87 4,709,075 06/805,618 11/24/87 
4,708,631 06/814,410 11/24/87 4,709,077 06/777,053 11/24/87 
4,708,642 06/808,449 11/24/87 4,709,083 06/864,612 11/24/87 
4,708,653 06/908,448 11/24/87 4,709,085 07/000,444 11/24/87 
4,708,658 06/898,354 11/24/87 4,709,086 06/872,250 11/24/87 
4,708,663 06/854,036 11/24/87 4,709,095 06/853,809 11/24/87 
4,708,667 06/837 ,806 11/24/87 4,709,102 06/916,269 11/24/87 
4,708,670 06/889,233 11/24/87 4,709,104 06/787,621 11/24/87 
4,708,672 06/854,402 11/24/87 4,709,116 06/879,909 11/24/87 
4,708,676 06/923,633 11/24/87 4,709,134 06/794,538 11/24/87 
4,708,678 06/876,949 11/24/87 4,709,143 06/768,553 11/24/87 
4,708,684 06/895,863 11/24/87 4,709,151 06/790,462 11/24/87 
4,708,685 06/861 ,398 11/24/87 4,709,153 06/741,818 11/24/87 
4,708,686 06/542,681 11/24/87 4,709,158 07/040,699 11/24/87 
4,708,687 06/827,794 11/24/87 4,709,176 06/891,140 11/24/87 
4,708,688 06/877 ,067 11/24/87 4,709,178 07/035,085 11/24/87 
4,708,690 06/827 ,342 11/24/87 4,709,182 06/874,245 11/24/87 
4,708,697 06/885,904 11/24/87 4,709,183 06/860,636 11/24/87 
4,708,705 06/825,586 11/24/87 4,709,185 06/743,221 11/24/87 
4,708,711 06/928,097 11/24/87 4,709,186 06/817,872 11/24/87 
4,708,718 06/751,605 11/24/87 4,709,192 06/819,512 11/24/87 
4,708,724 06/862,493 11/24/87 4,709,199 06/748,645 11/24/87 
4,708,732 06/922,620 11/24/87 4,709,206 06/861 ,930 11/24/87 
4,708,733 06/910,736 11/24/87 4,709,209 06/863,212 11/24/87 
4,708,740 06/691 ,618 11/24/87 4,709,223 06/814,833 11/24/87 
4,708,741 06/873,957 11/24/87 4,709,230 06/725,009 11/24/87 
4,708,744 06/832,923 11/24/87 4,709,235 06/930,627 11/24/87 
4,708,745 06/820,091 11/24/87 4,709,241 06/793,221 11/24/87 
4,708,746 06/683,183 11/24/87 4,709,252 06/399,074 11/24/87 
4,708,754 07/010,021 11/24/87 4,709,263 06/823,263 11/24/87 
4,708,758 06/911,548 11/24/87 4,709,265 06/787,338 11/24/87 
4,708,759 06/782,130 11/24/87 4,709,305 06/915,047 11/24/87 
4,708,760 06/795,004 11/24/87 4,709,306 06/812,545 11/24/87 
4,708,762 06/897 ,493 11/24/87 4,709,313 07/005,613 11/24/87 
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4,711,281 06/836,476 12/08/87 
4,709,324 06/802,491 11/24/87 4,711,291 06/901 ,487 12/08/87 
4,709,331 06/605,808 11/24/87 4,711,296 06/668,604 12/08/87 
4,709,358 06/745,559 11/24/87 4,711,302 06/900,466 12/08/87 
4,709,363 06/935,148 11/24/87 4,711,304 06/941,671 12/08/87 
4,709,368 06/779,762 11/24/87 4,711,307 07/015,528 12/08/87 
4,709,371 06/789, 194 11/24/87 4,711,308 06/873,971 12/08/87 
4,709,396 06/8 13,037 11/24/87 4,711,309 06/879,525 12/08/87 
4,709,397 06/863 ,835 11/24/87 4,711,310 06/794,017 12/08/87 
4,709,400 06/865,753 11/24/87 4,711,321 06/882,882 12/08/87 
4,709,409 09/899,830 11/24/87 4,711,325 06/874,528 12/08/87 
4,710,980 07/025,728 12/08/87 4,711,327 06/895,201 12/08/87 
4,710,983 07/030,343 12/08/87 4,711,328 06/937,836 12/08/87 
4,710,985 06/356,901 12/08/87 4,711,330 06/903,786 12/08/87 
4,710,986 06/855,340 12/08/87 4,711,331 06/880,890 12/08/87 
4,710,992 07/045 ,447 12/08/87 4,711,332 06/866,566 12/08/87 
4,710,997 06/636,153 12/08/87 4,711,342 06/685,594 12/08/87 
4,711,000 06/864,505 12/08/87 4,711,343 06/915,241 12/08/87 
4,711,002 07/003,372 12/08/87 4,711,344 06/817,407 12/08/87 
4,711,003 06/842,325 12/08/87 4,711,357 06/8 10,885 12/08/87 
4,711,005 06/884,991 12/08/87 4,711,358 06/832,411 12/08/87 
4,711,012 06/303,510 12/08/87 4,711,359 06/599,414 12/08/87 
4,711,031 06/886,228 12/08/87 4,711,366 06/890, 167 12/08/87 
4,711,033 06/947 ,902 12/08/87 4,711,367 06/793,848 12/08/87 
4,711,036 06/821 ,892 12/08/87 4,711,368 06/883,245 12/08/87 
4,711,042 06/778 ,204 12/08/87 4,711,369 06/829,367 12/08/87 
4,711,043 06/9 13,932 12/08/87 4,711,370 06/882,201 12/08/87 
4,711,045 06/885,149 12/08/87 4,711,378 06/842,969 12/08/87 
4,711,051 06/926,743 12/08/87 4,711,381 06/884,727 12/08/87 
4,711,058 06/864,999 12/08/87 4,711,383 06/929,794 12/08/87 
4,711,061 06/799,431 12/08/87 4,711,388 06/736, 169 12/08/87 
4,711,068 06/938,044 12/08/87 4,711,389 06/906,585 12/08/87 
4,711,072 06/819,852 12/08/87 4,711,394 07/019,417 12/08/87 
4,711,074 06/828,640 12/08/87 4,711,396 06/861 ,483 12/08/87 
4,711,078 06/783,876 12/08/87 4,711,398 06/828,297 12/08/87 
4,711,092 06/893 ,623 12/08/87 4,711,404 07/006,672 12/08/87 
4,711,094 06/929,422 12/08/87 4,711,407 07/011,262 12/08/87 
4,711,097 06/922,887 12/08/87 4,711,413 06/939,539 12/08/87 
4,711,099 06/902,242 12/08/87 4,711,415 06/696,604 12/08/87 
4,711,114 06/861 ,084 12/08/87 4,711,417 06/780,532 12/08/87 
4,711,115 06/814,310 12/08/87 4,711,419 06/917,038 12/08/87 
4,711,120 06/915,382 12/08/87 4,711,420 06/731,876 12/08/87 
4,711,126 06/838,675 12/08/87 4,711,422 06/901 ,637 12/08/87 
4,711,130 06/880,006 12/08/87 4,711,432 06/877,971 12/08/87 
4,711,139 06/873,593 12/08/87 4,711,449 06/8 16,625 12/08/87 
4,711,150 06/677 ,989 12/08/87 4,711,453 06/284,926 12/08/87 
4,711,161 06/3 18,683 12/08/87 06/871,710 12/08/87 
4,711,164 06/834,400 12/08/87 06/863,110 12/08/87 
4,711,169 06/802,340 12/08/87 F 06/853,187 12/08/87 
4,711,171 06/927,736 12/08/87 06/927,962 12/08/87 
4,711,177 06/893 ,846 12/08/87 06/874,646 12/08/87 
4,711,178 06/855,078 12/08/87 06/761 ,979 12/08/87 
4,711,179 06/916,970 12/08/87 06/933,153 12/08/87 
4,711,180 06/9 15,566 12/08/87 4,711,482 07/017,994 12/08/87 
4,711,184 06/803,759 12/08/87 4,711,486 06/939,223 12/08/87 
4,711,190 06/899,051 12/08/87 4,711,488 06/899,233 12/08/87 
4,711,192 06/857,247 12/08/87 4,711,490 06/922,251 12/08/87 
4,711,196 06/934,845 12/08/87 4,711,495 06/920,909 12/08/87 
4,711,198 06/866,947 12/08/87 4,711,496 06/888,714 12/08/87 
4,711,201 06/828,856 12/08/87 4,711,499 06/737 ,423 12/08/87 
4,711,208 06/851,881 12/08/87 4,711,500 06/933,392 12/08/87 
4,711,210 06/946,815 12/08/87 4,711,502 06/754,214 12/08/87 
4,711,220 06/794,539 12/08/87 4,711,503 06/901 ,269 12/08/87 
4,711,222 06/853,425 12/08/87 4,711,504 06/901 ,287 12/08/87 
4,711,224 06/902,663 12/08/87 4,711,514 06/690,792 12/08/87 
4,711,235 06/896,316 12/08/87 4,711,519 06/948,468 12/08/87 
4,711,236 06/698, 162 12/08/87 4,711,527 06/802,311 12/08/87 
4,711,239 06/915,248 12/08/87 4,711,531 06/770,938 12/08/87 
4,711,243 06/890,027 12/08/87 4,711,532 06/942,638 12/08/87 
4,711,253 06/864,713 12/08/87 4,711,538 06/912,987 12/08/87 
4,711,254 06/839,640 12/08/87 4,711,563 07/013,439 12/08/87 
4,711,258 06/882,405 12/08/87 4,711,582 06/928,058 12/08/87 
4,711,259 06/678,268 12/08/87 4,711,583 06/932,546 12/08/87 
4,711,260 06/866,784 12/08/87 4,711,587 06/887,275 12/08/87 
4,711,266 06/415,613 12/08/87 4,711,589 06/846, 106 12/08/87 
4,711,268 06/830,830 12/08/87 4,711,592 06/871 ,469 12/08/87 
4,711,270 06/948,416 12/08/87 4,711,594 07/017,455 12/08/87 
4,711,271 06/942,003 12/08/87 4,711,595 06/873,828 12/08/87 
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4,712,067 06/684,199 12/08/87 
4,711,598 06/912,752 12/08/87 4,712,069 06/841 ,132 12/08/87 
4,711,602 06/886,459 12/08/87 4,712,074 06/801,881 12/08/87 
4,711,604 06/915,318 12/08/87 4,712,078 06/716,729 12/08/87 
4,711,613 06/602,734 12/08/87 4,712,083 06/812,170 12/08/87 
4,711,620 06/738,266 12/08/87 4,712,087 07/012,752 12/08/87 
4,711,624 06/837,533 12/08/87 4,712,096 06/732,875 12/08/87 
4,711,625 06/844,933 12/08/87 4,712,098 06/890,493 12/08/87 
4,711,635 06/774,487 12/08/87 4,712,104 06/724,998 12/08/87 
4,711,638 06/861 ,707 12/08/87 4,712,107 06/697,839 12/08/87 
4,711,640 06/878,106 12/08/87 4,712,113 06/886,488 12/08/87 
4,711,643 06/331,444 12/08/87 4,712,120 06/840,500 12/08/87 
4,711,649 06/902,492 12/08/87 4,712,126 06/839,954 12/08/87 
4,711,656 06/891 ,939 12/08/87 4,712,157 07/026,321 12/08/87 
4,711,657 06/684,973 12/08/87 4,712,165 : 06/903,599 12/08/87 
4,711,658 06/934,047 12/08/87 4,712,166 06/832,140 12/08/87 
4,711,665 06/759,547 12/08/87 4,712,170 06/826,942 12/08/87 
4,711,670 06/799,400 12/08/87 4,712,177 06/609,873 12/08/87 
4,711,672 06/853,925 12/08/87 4,712,180 06/649,218 12/08/87 
4,711,682 06/929,000 12/08/87 4,712,202 06/680,733 12/08/87 
4,711,697 06/800,194 12/08/87 4,712,210 06/648,061 12/08/87 
4,711,705 07/004,374 12/08/87 4,712,222 06/745,814 12/08/87 
4,711,706 06/870,170 12/08/87 4,712,226 06/886,081 12/08/87 
4,711,708 06/917,383 12/08/87 4,712,246 06/68 1,894 12/08/87 
4,711,715 06/823,887 12/08/87 4,712,247 06/716,774 12/08/87 
4,711,716 06/939,008 12/08/87 4,712,249 06/828,057 12/08/87 
4,711,718 07/005,215 12/08/87 4,712,250 06/764,786 12/08/87 
4,711,723 06/867,480 12/08/87 4,712,258 06/942,956 12/15/87 
4,711,745 07/001,419 12/08/87 4,712,259 07/035,923 12/15/87 
4,711,751 06/690,680 12/08/87 4,712,260 07/049,554 12/15/87 
4,711,764 06/790,861 12/08/87 4,712,262 07/004,640 12/15/87 
4,711,767 06/846,909 12/08/87 4,712,263 06/946,305 12/15/87 
4,711,771 06/590,301 12/08/87 4,712,265 06/820,950 12/15/87 
4,711,772 06/909,057 12/08/87 4,712,268 06/854,999 12/15/87 
4,711,785 06/794,229 12/08/87 4,712,270 07/009,837 12/15/87 
4,711,786 06/756,400 12/08/87 4,712,272 06/942,440 12/15/87 
4,711,792 06/892,517 12/08/87 4,712,274 06/886, 107 12/15/87 
4,711,804 06/88 1,543 12/08/87 4,712,289 06/762,676 12/15/87 
4,711,808 06/830,803 12/08/87 4,712,290 06/890,939 12/15/87 
4,711,824 06/929,939 12/08/87 4,712,293 06/935,871 12/15/87 
4,711,825 06/849,989 12/08/87 4,712,294 07/018,852 12/15/87 
4,711,826 06/822,973 12/08/87 4,712,297 06/908,676 12/15/87 
4,711,937 06/769,903 12/08/87 4,712,300 06/920,417 12/15/87 
4,711,844 06/473,820 12/08/87 4,712,301 06/514,588 12/15/87 
4,711,847 06/638,789 12/08/87 4,712,302 06/902,439 12/15/87 
4,711,857 06/901,114 12/08/87 4,712,305 06/850,025 12/15/87 
4,711,860 06/838,806 12/08/87 4,712,307 07/030,558 12/15/87 
4,711,863 06/838,298 12/08/87 4,712,308 06/901 ,557 12/15/87 
4,711,877 06/777 ,385 12/08/87 4,712,313 06/847 ,664 12/15/87 
4,711,879 06/928,493 12/08/87 4,712,315 06/767,310 12/15/87 
4,711,890 06/564,322 12/08/87 = 4,712,319 06/88 1,982 12/15/87 
4,711,892 06/851,113 12/08/87 4,712,321 06/924,617 12/15/87 
4,711,893 06/907,909 12/08/87 4,712,322 06/887,814 12/15/87 
4,711,899 06/862,715 12/08/87 4,712,330 06/890,506 12/15/87 
4,711,902 06/662,469 12/08/87 4,712,332 06/88 1,478 12/15/87 
4,711,907 06/705,718 12/08/87 = 4,712,333 06/821,724 12/15/87 
4,711,932 06/855,879 12/08/87 4,712,339 06/869,332 12/15/87 
4,711,937 06/942,829 12/08/87 4,712,342 06/871,407 12/15/87 
4,711,940 06/925,843 12/08/87 4,712,343 06/867,146 12/15/87 
4,711,944 06/765,692 12/08/87 4,712,346 06/863,138 12/15/87 
4,711,952 06/875,230 12/08/87 4,712,351 06/929,117 12/15/87 
4,711,962 06/782,676 12/08/87 4,712,364 06/880,462 12/15/87 
4,711,967 06/856,505 12/08/87 4,712,365 06/914,518 12/15/87 
4,711,971 06/805,507 12/08/87 4,712,368 07/031,295 12/15/87 
4,711,980 06/829,989 12/08/87 4,712,370 06/855,243 12/15/87 
4,711,991 07/001 ,222 12/08/87 4,712,374 06/291,518 12/15/87 
4,711,998 06/804,720 12/08/87 4,712,375 06/849,471 12/15/87 
4,712,005 06/8 10,605 12/08/87 = 4,712,381 06/665,482 12/15/87 
4,712,010 06/824,350 12/08/87 4,712,384 06/909,856 12/15/87 
4,712,026 06/926,498 12/08/87 = 4,712,390 06/805 ,009 12/15/87 
4,712,032 06/939,500 12/08/87 4,712,396 06/915,658 12/15/87 
4,712,033 06/945,153 12/08/87 4,712,398 06/842,684 12/15/87 
4,712,051 06/869,564 12/08/87 4,712,401 06/881,227 12/15/87 
4,712,054 06/863 ,068 12/08/87 4,712,428 06/887,247 12/15/87 
4,712,062 06/684,767 12/08/87 4,712,438 06/729,487 12/15/87 
4,712,063 06/614,506 12/08/87 4,712,445 06/866,623 12/15/87 
4,712,064 06/852,629 12/08/87 4,712,446 06/820,001 12/15/87 
4,712,065 06/83 1,263 12/08/87 4,712,449 06/908,590 12/15/87 
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4,712,833 06/919,369 12/15/87 
4,712,462 06/811,021 12/15/87 4,712,837 06/916,870 12/15/87 
4,712,464 06/793,178 12/15/87 4,712,843 06/885 ,604 12/15/87 
4,712,466 06/828,916 12/15/87 4,712,844 06/878,295 12/15/87 
4,712,469 06/662,637 12/15/87 4,712,845 06/823,033 12/15/87 
4,712,473 06/831,956 12/15/87 4,712,849 06/874,862 12/15/87 
4,712,481 06/942,874 12/15/87 4,712,853 06/834,190 12/15/87 
4,712,482 06/927,247 12/15/87 4,712,854 06/629,442 12/15/87 
4,712,486 06/870,414 12/15/87 4,712,867 06/817,765 12/15/87 
4,712,491 06/836,494 12/15/87 4,712,881 06/747,214 12/15/87 
4,712,498 06/920,462 12/15/87 4,712,905 06/792,694 12/15/87 
4,712,500 06/83 1,766 12/15/87 4,712,918 06/671,729 12/15/87 
4,712,502 06/904,712 12/15/87 4,712,921 06/924,343 12/15/87 
4,712,506 06/834,559 12/15/87 4,712,922 06/815,928 12/15/87 
4,712,510 06/890,039 12/15/87 4,712,923 06/877,471 12/15/87 
4,712,512 06/89 1,657 12/15/87 4,712,929 06/545 ,474 12/15/87 
4,712,515 06/884,560 12/15/87 4,712,944 06/924,575 12/15/87 
4,712,533 06/866,391 12/15/87 4,712,946 06/831 ,823 12/15/87 
4,712,539 06/748,827 12/15/87 4,712,950 06/806,827 12/15/87 
4,712,551 06/918,148 12/15/87 4,712,954 06/903 ,606 12/15/87 
4,712,562 06/914,088 12/15/87 4,712,960 06/885,019 12/15/87 
4,712,565 06/923,576 12/15/87 4,712,967 06/675,079 12/15/87 
4,712,567 06/7 12,953 12/15/87 4,712,968 06/797,215 12/15/87 
4,712,569 06/826,678 12/15/87 = 4,712,971 06/701,151 12/15/87 
4,712,578 06/853,430 12/15/87 4,712,972 06/8 15,082 12/15/87 
4,712,589 06/830,011 12/15/87 4,712,979 06/797,581 12/15/87 
4,712,596 07/011,311 12/15/87 4,712,983 06/796,178 12/15/87 
4,712,604 06/917,934 12/15/87 4,712,995 07/032,549 12/15/87 
4,712,605 07/002,006 12/15/87 4,712,999 06/905,409 12/15/87 
4,712,616 06/906, 112 12/15/87 4,713,000 07/014,631 12/15/87 
4,712,621 06/943 ,278 12/15/87 4,713,007 06/786,871 12/15/87 
4,712,627 06/941,052 12/15/87 4,713,011 06/941,726 12/15/87 
4,712,629 06/903 ,279 12/15/87 4,713,014 06/946,551 12/15/87 
4,712,641 06/653,438 12/15/87 4,713,028 06/875,921 12/15/87 
4,712,648 06/897 ,737 12/15/87 4,713,030 07/008, 146 12/15/87 
4,712,649 06/921,070 12/15/87 4,713,031 06/876,773 12/15/87 
4,712,652 06/839,953 12/15/87 4,713,034 06/758,174 12/15/87 
4,712,664 06/865 ,207 12/15/87 4,713,039 06/909,170 12/15/87 
4,712,668 06/832,355 12/15/87 4,713,041 06/907 ,273 12/15/87 
4,712,669 06/947,856 12/15/87 4,713,047 06/830,641 12/15/87 
4,712,670 06/799 ,844 12/15/87 4,713,053 06/887 ,040 12/15/87 
4,712,679 06/921,548 12/15/87 4,713,055 06/842,351 12/15/87 
4,712,682 06/784,514 12/15/87 4,713,056 06/877 ,288 12/15/87 
4,712,684 06/762,762 12/15/87 4,713,062 06/868,076 12/15/87 
4,712,695 06/889,396 12/15/87 4,713,065 06/869,877 12/15/87 
4,712,700 06/937,078 12/15/87 4,713,066 06/841,590 12/15/87 
4,712,701 06/906,968 12/15/87 4,713,067 06/876,089 12/15/87 
4,712,703 06/861,719 12/15/87 4,713,077 06/812,281 12/15/87 
4,712,704 07/016,345 12/15/87 4,713,078 06/849,702 12/15/87 
4,712,711 06/355,280 12/15/87 4,713,084 06/790,822 12/15/87 
4,712,715 06/882,636 12/15/87 4,713,086 06/585,661 12/15/87 
4,712,735 06/767,857 12/15/87 4,713,093 06/883 ,356 12/15/87 
4,712,737 06/764,017 12/15/87 4,713,104 06/846, 190 12/15/87 
4,712,746 06/900,095 12/15/87 4,713,106 06/853,511 12/15/87 
4,712,748 06/940,520 12/15/87 = 4,713,111 06/894,548 12/15/87 
4,712,754 06/882,422 12/15/87 = 4,713,112 06/737 ,868 12/15/87 
4,712,758 06/822,323 12/15/87 = 4,713,114 06/84 1,034 12/15/87 
4,712,760 06/918,707 12/15/87 4,713,116 07/000,226 12/15/87 
4,712,762 06/896,838 12/15/87 = 4,713,119 06/841,989 12/15/87 
4,712,764 06/867 ,233 12/15/87 = 4,713,128 06/851,224 12/15/87 
4,712,766 07/028,735 12/15/87 4,713,130 06/640,667 12/15/87 
4,712,778 06/332,993 12/15/87 4,713,135 06/774, 108 12/15/87 
4,712,779 06/326,485 12/15/87 4,713,148 06/801,151 12/15/87 
4,712,780 06/825,284 12/15/87 4,713,150 06/796, 195 12/15/87 
4,712,787 06/851,107 12/15/87 = 4,713,151 06/925 ,327 12/15/87 
4,712,788 06/9 16,888 12/15/87 4,713,152 07/023,724 12/15/87 
4,712,793 06/839,639 12/15/87 4,713,153 06/876,498 12/15/87 
4,712,794 06/916,014 12/15/87 4,713,156 07/000,283 12/15/87 
4,712,797 06/94 1,665 12/15/87 4,713,158 06/887,214 12/15/87 
4,712,798 06/835 ,983 12/15/87 4,713,164 06/758,826 12/15/87 
4,712,801 06/916,512 12/15/87 4,713,165 06/88 1,099 12/15/87 
4,712,803 06/894,620 12/15/87 4,713,170 06/846,308 12/15/87 
4,712,804 06/827 ,090 12/15/87 4,713,172 06/874,643 12/15/87 
4,712,806 06/867,641 12/15/87 = 4,713,173 06/8 16,084 12/15/87 
4,712,816 06/861,980 12/15/87 4,713,174 06/888,126 12/15/87 
4,712,820 06/930,467 12/15/87 4,713,175 06/893 ,486 12/15/87 
4,712,824 06/839,023 12/15/87 4,713,179 06/839,689 12/15/87 
4,712,827 07/015,028 12/15/87 4,713,186 06/898, 193 12/15/87 
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4,713,643 06/945,927 12/15/87 
4,713,201 06/875,547 12/15/87 4,713,647 06/846,691 12/15/87 
4,713,204 06/798,167 12/15/87 4,713,648 06/778,223 12/15/87 
4,713,206 06/707,680 12/15/87 = 4,713,657 06/856,842 12/15/87 
4,713,208 06/866,03 1 12/15/87 4,713,658 06/752,361 12/15/87 
4,713,212 06/647 ,444 12/15/87 4,713,660 06/896,591 12/15/87 
4,713,214 06/541,749 12/15/87 4,713,667 07/030,401 12/15/87 
4,713,217 06/617,287 12/15/87 4,713,671 06/926,370 12/15/87 
4,713,222 06/890,206 12/15/87 4,713,676 06/721,797 12/15/87 
4,713,223 06/891,416 12/15/87 4,713,690 06/912,944 12/15/87 
4,713,229 06/774,084 12/15/87 4,713,691 06/912,946 12/15/87 
4,713,234 06/750,909 12/15/87 4,713,692 06/850,634 12/15/87 
4,713,237 06/621,580 12/15/87 4,713,694 06/774, 105 12/15/87 
4,713,239 06/799,210 12/15/87 4,713,713 06/731,735 12/15/87 
4,713,240 06/719,775 12/15/87 4,713,724 06/880,064 12/15/87 
4,713,249 06/789,933 12/15/87 4,713,727 06/920,721 12/15/87 
4,713,253 06/899,725 12/15/87 4,713,732 06/870,941 12/15/87 
4,713,265 06/931,078 12/15/87 4,713,735 06/920,430 12/15/87 
4,713,285 06/858,941 12/15/87 4,713,737 06/848,634 12/15/87 
4,713,298 06/853,078 12/15/87 4,713,738 06/897 ,294 12/15/87 
4,713,304 06/875,800 12/15/87 4,713,740 06/634,882 12/15/87 
4,713,315 06/939,909 12/15/87 4,713,745 06/888,911 12/15/87 
4,713,317 06/852,375 12/15/87 4,713,760 06/743,398 12/15/87 
4,713,335 06/476,954 12/15/87 4,713,763 06/698,797 12/15/87 
4,713,336 06/655,193 12/15/87 4,713,770 06/725,038 12/15/87 
4,713,344 06/629,584 12/15/87 4,713,781 06/777,886 12/15/87 
4,713,346 06/825,619 12/15/87 4,713,787 06/646, 123 12/15/87 
4,713,364 06/836,554 12/15/87 4,713,790 06/760,841 12/15/87 
4,713,369 06/829,482 12/15/87 4,713,823 06/781,441 12/15/87 
4,713,373 06/793,657 12/15/87 4,713,826 06/903 ,303 12/15/87 
4,713,377 06/936,282 12/15/87 4,713,843 07/009,726 12/22/87 
4,713,379 06/735,498 12/15/87 4,713,845 06/931,554 12/22/87 
4,713,382 06/739,393 12/15/87 4,713,846 06/872,669 12/22/87 
4,713,383 06/844,447 12/15/87 4,713,857 06/937,826 12/22/87 
4,713,388 06/783,875 12/15/87 4,713,864 07/028,798 12/22/87 
4,713,389 06/774,271 12/15/87 4,713,866 06/824,097 12/22/87 
4,713,414 06/886,274 12/15/87 4,713,870 06/943,832 12/22/87 
4,713,422 06/889,585 12/15/87 4,713,881 06/838,652 12/22/87 
4,713,423 06/88 1,689 12/15/87 4,713,884 06/904,208 12/22/87 
4,713,425 06/800,942 12/15/87 4,713,886 06/840,903 12/22/87 
4,713,437 06/875,570 12/15/87 4,713,891 07/023,358 12/22/87 
4,713,441 06/892,520 12/15/87 4,713,892 06/910,123 12/22/87 
4,713,445 06/641 ,639 12/15/87 4,713,894 06/638,416 12/22/87 
4,713,451 06/597,944 12/15/87 4,713,895 06/883,370 12/22/87 
4,713,470 06/736,724 12/15/87 4,713,897 06/725,434 12/22/87 
4,713,471 06/896,794 12/15/87 4,713,900 06/680,326 12/22/87 
4,713,481 06/924,831 12/15/87 4,713,902 06/790,399 12/22/87 
4,713,484 06/945,257 12/15/87 4,713,906 06/806,452 12/22/87 
4,713,485 06/800,228 12/15/87 4,713,911 06/933,857 12/22/87 
4,713,486 06/789,571 12/15/87 4,713,912 06/840,930 12/22/87 
4,713,488 06/786,546 12/15/87 4,713,915 06/867,899 12/22/87 
4,713,490 06/802,799 12/15/87 4,713,916 06/924,950 12/22/87 
4,713,497 06/384,729 12/15/87 4,713,918 06/824,150 12/22/87 
4,713,500 07/032,991 12/15/87 4,713,925 06/872,819 12/22/87 
4,713,509 06/9 16,899 12/15/87 4,713,926 06/878,634 12/22/87 
4,713,512 06/897 ,772 12/15/87 4,713,928 06/905,705 12/22/87 
4,713,519 06/915,862 12/15/87 4,713,930 06/862,873 12/22/87 
4,713,525 06/888,400 12/15/87 4,713,935 06/849,492 12/22/87 
4,713,531 06/635,427 12/15/87 4,713,937 06/854,048 12/22/87 
4,713,535 06/772,553 12/15/87 4,713,940 06/927,986 12/22/87 
4,713,537 06/897 ,259 12/15/87 4,713,944 06/904,649 12/22/87 
4,713,538 06/68 1,852 12/15/87 4,713,947 07/025,373 12/22/87 
4,713,551 06/853,272 12/15/87 4,713,950 06/891 ,769 12/22/87 
4,713,558 06/696,510 12/15/87 4,713,951 06/794,725 12/22/87 
4,713,562 06/910,301 12/15/87 4,713,959 06/868 ,686 12/22/87 
4,713,569 06/876,634 12/15/87 4,713,967 06/846,248 12/22/87 
4,713,573 06/734,872 12/15/87 4,713,972 06/876,225 12/22/87 
4,713,574 06/784,986 12/15/87 4,713,976 06/734,347 12/22/87 
4,713,575 06/911,849 12/15/87 4,713,983 07/003,452 12/22/87 
4,713,578 06/449,897 12/15/87 4,713,990 06/886,684 12/22/87 
4,713,583 07/048,997 12/15/87 4,713,991 06/425,374 12/22/87 
4,713,584 07/028,125 12/15/87 4,713,995 06/783,677 12/22/87 
4,713,592 06/800, 136 12/15/87 4,713,998 07/030,331 12/22/87 
4,713,604 06/721,600 12/15/87 4,713,999 06/870,798 12/22/87 
4,713,606 06/751,328 12/15/87 4,714,002 06/838,328 12/22/87 
4,713,608 06/840,606 12/15/87 4,714,006 06/403,012 12/22/87 
4,713,610 06/676,763 12/15/87 4,714,007 06/841,091 12/22/87 
4,713,612 06/885,502 12/15/87 4,714,008 06/800,448 12/22/87 
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Patent Number Serial Number Issue Date 4,714,315 06/787,112 12/22/87 

4,714,316 06/767 ,492 12/22/87 
4,714,011 06/920,376 12/22/87 4,714,322 06/835,751 12/22/87 
4,714,012 06/906,930 12/22/87 4,714,325 06/775,190 12/22/87 
4,714,016 06/929,742 12/22/87 4,714,334 06/935,639 12/22/87 
4,714,018 06/880,020 12/22/87 4,714,340 07/018,597 12/22/87 
4,714,023 06/844,519 12/22/87 4,714,342 06/684,925 12/22/87 
4,714,024 06/874,048 12/22/87 4,714,353 06/893,695 12/22/87 
4,714,025 06/803,760 12/22/87 4,714,358 06/823,260 12/22/87 
4,714,030 06/677,219 12/22/87 4,714,360 06/915,720 12/22/87 
4,714,035 06/889,317 12/22/87 4,714,362 06/387,501 12/22/87 
4,714,043 06/895,461 12/22/87 4,714,366 06/863,574 12/22/87 
4,714,048 06/798,687 12/22/87 4,714,373 06/875,922 12/22/87 
4,714,050 06/770,569 12/22/87 4,714,393 06/689,682 12/22/87 
4,714,056 06/760,306 12/22/87 4,714,395 06/8 16,763 12/22/87 
4,714,070 06/889,475 12/22/87 4,714,409 06/914,626 12/22/87 
4,714,073 06/892,090 12/22/87 4,714,415 06/893,177 12/22/87 
4,714,074 06/750,414 12/22/87 4,714,419 06/866,460 12/22/87 
4,714,078 06/884,775 12/22/87 4,714,421 07/013,641 12/22/87 
4,714,084 06/788,197 12/22/87 4,714,432 06/804,921 12/22/87 
4,714,087 07/031,510 12/22/87 4,714,437 07/005,066 12/22/87 
4,714,088 07/055,357 12/22/87 4,714,438 06/880,030 12/22/87 
4,714,098 06/501,991 12/22/87 4,714,442 07/002,101 12/22/87 
4,714,103 06/917,705 12/22/87 4,714,444 06/862,265 12/22/87 
4,714,105 07/034,897 12/22/87 4,714,445 06/909,587 12/22/87 
4,714,108 06/897 ,322 12/22/87 4,714,447 06/850,445 12/22/87 
4,714,110 06/893,991 12/22/87 4,714,451 06/748,401 12/22/87 
4,714,111 06/891 ,704 12/22/87 4,714,452 06/871,254 12/22/87 
4,714,112 07/065,198 12/22/87 4,714,455 06/87 1,238 12/22/87 
4,714,113 06/938,496 12/22/87 4,714,456 06/860,713 12/22/87 
4,714,114 06/944,739 12/22/87 4,714,474 06/861 ,892 12/22/87 
4,714,134 06/872,655 12/22/87 4,714,484 06/858,395 12/22/87 
4,714,137 06/857,094 12/22/87 4,714,491 06/539,784 12/22/87 
4,714,140 06/840,591 12/22/87 4,714,508 06/843,509 12/22/87 
4,714,141 06/905,783 12/22/87 4,714,510 06/900,055 12/22/87 
4,714,143 06/859,483 12/22/87 4,714,513 06/598,154 12/22/87 
4,714,148 06/739,366 12/22/87 4,714,525 06/8 15,783 12/22/87 
4,714,154 06/942,486 12/22/87 4,714,529 06/809, 126 12/22/87 
4,714,159 06/901,538 12/22/87 4,714,548 06/393,355 12/22/87 
4,714,161 06/794,088 12/22/87 4,714,557 06/873,361 12/22/87 
4,714,162 06/942,601 12/22/87 4,714,564 06/370,236 12/22/87 
4,714,163 07/011,295 12/22/87 4,714,567 06/793,281 12/22/87 
4,714,168 06/879,953 12/22/87 4,714,581 06/883,857 12/22/87 
4,714,180 06/914,073 12/22/87 4,714,587 07/013,818 12/22/87 
4,714,181 06/898,618 12/22/87 4,714,590 06/840,614 12/22/87 
4,714,184 07/025,356 12/22/87 4,714,596 06/795,410 12/22/87 
4,714,190 06/905,955 12/22/87 4,714,602 06/886,014 12/22/87 
4,714,191 07/024,428 12/22/87 4,714,608 06/879,229 12/22/87 
4,714,198 06/937 ,246 12/22/87 4,714,611 06/693 ,669 12/22/87 
4,714,199 06/861 ,548 12/22/87 4,714,614 06/665 ,096 12/22/87 
4,714,204 06/918,674 12/22/87 4,714,619 06/893,551 12/22/87 
4,714,208 06/776,488 12/22/87 4,714,621 06/946,512 12/22/87 
4,714,209 06/921,734 12/22/87 4,714,626 06/819,224 12/22/87 
4,714,227 06/931 ,286 12/22/87 4,714,627 06/8 10,322 12/22/87 
4,714,228 07/010,505 12/22/87 4,714,629 06/854,972 12/22/87 
4,714,230 06/781,914 12/22/87 4,714,640 06/826, 165 12/22/87 
4,714,231 06/850,909 12/22/87 4,714,659 06/645,742 12/22/87 
4,714,233 07/005 ,533 12/22/87 4,714,662 07/027,061 12/22/87 
4,714,235 06/873,005 12/22/87 4,714,676 06/476,955 12/22/87 
4,714,238 07/022,033 12/22/87 4,714,677 06/477,553 12/22/87 
4,714,240 06/823,765 12/22/87 4,714,685 06/939, 183 12/22/87 
4,714,243 06/823,472 12/22/87 4,714,689 06/894,581 12/22/87 
4,714,249 07/046,778 12/22/87 4,714,691 06/900,304 12/22/87 
4,714,254 06/807 ,443 12/22/87 4,714,699 07/027,350 12/22/87 
4,714,255 06/872,602 12/22/87 4,714,700 06/700,478 12/22/87 
4,714,256 06/889,876 12/22/87 4,714,703 06/846,841 12/22/87 
4,714,261 06/899,809 12/22/87 4,714,709 06/653,707 12/22/87 
4,714,265 07/035,177 12/22/87 4,714,710 06/905 ,275 12/22/87 
4,714,266 06/785,568 12/22/87 4,714,721 06/842,259 12/22/87 
4,714,273 06/816,239 12/22/87 4,714,723 06/8 10,450 12/22/87 
4,714,277 06/855,354 12/22/87 4,714,726 06/870,416 12/22/87 
4,714,278 06/852,385 12/22/87 4,714,740 06/892,625 12/22/87 
4,714,279 06/925 ,963 12/22/87 4,714,743 *06/877,639 12/22/87 
4,714,280 06/863,859 12/22/87 4,714,744 06/877,908 12/22/87 
4,714,300 06/888,659 12/22/87 4,714,751 06/810,191 12/22/87 
4,714,305 06/897,018 12/22/87 4,714,775 06/9 13,938 12/22/87 
4,714,310 06/854,222 12/22/87 4,714,777 06/8 17,762 12/22/87 
4,714,311 06/631,401 12/22/87 4,714,781 06/844,641 12/22/87 
4,714,314 06/698,721 12/22/87 4,714,792 06/773,168 12/22/87 
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Patent Number Serial Number Issue Date 4,715,251 06/892,986 12/29/87 

4,715,253 06/838,459 12/29/87 
4,714,799 06/805,819 12/22/87 4,715,254 07/003,061 12/29/87 
4,714,802 06/896,499 12/22/87 4,715,256 06/929,403 12/29/87 
4,714,807 07/021 ,364 12/22/87 4,715,271 06/890,934 12/29/87 
4,714,813 06/823,870 12/22/87 4,715,273 06/895 ,657 12/29/87 
4,714,817 06/9 16,025 12/22/87 4,715,275 06/925,823 12/29/87 
4,714,819 06/884,956 12/22/87 4,715,281 06/903,714 12/29/87 
4,714,832 06/753,659 12/22/87 4,715,283 06/932,227 12/29/87 
4,714,835 06/795,742 12/22/87 4,715,285 06/939,538 12/29/87 
4,714,857 06/854,324 12/22/87 4,715,293 06/939,536 12/29/87 
4,714,859 06/842,318 12/22/87 4,715,302 06/855,124 12/29/87 
4,714,860 06/696,460 12/22/87 4,715,307 06/805,198 12/29/87 
4,714,861 06/913,955 12/22/87 4,715,310 06/756,543 12/29/87 
4,714,865 06/873,619 12/22/87 4,715,322 06/88 1,932 12/29/87 
4,714,873 06/897 ,800 12/22/87 4,715,336 06/833,814 12/29/87 
4,714,879 06/908 ,238 12/22/87 4,715,337 06/696,822 12/29/87 
4,714,880 06/870,872 12/22/87 4,715,338 06/947,890 12/29/87 
4,714,894 06/843,165 12/22/87 4,715,349 06/915,471 12/29/87 
4,714,902 06/745,044 12/22/87 4,715,350 06/8 18,637 12/29/87 
4,714,906 06/737,161 12/22/87 4,715,352 06/912,038 12/29/87 
4,714,912 06/948,180 12/22/87 4,715,357 06/865,091 12/29/87 
4,714,914 06/853,379 12/22/87 4,715,364 06/853,488 12/29/87 
4,714,925 06/811,479 12/22/87 4,715,367 06/907 ,462 12/29/87 
4,714,927 06/617,510 12/22/87 4,715,372 06/743,939 12/29/87 
4,714,929 06/904, 109 12/22/87 4,715,373 06/781,399 12/29/87 
4,714,930 06/901 ,374 12/22/87 4,715,377 06/791 ,498 12/29/87 
4,714,956 06/806,673 12/22/87 4,715,410 06/908,044 12/29/87 
4,714,960 06/740,829 12/22/87 4,715,416 07/021,605 12/29/87 
4,714,967 06/798,043 12/22/87 4,715,417 06/898 ,426 12/29/87 
4,714,972 06/696,203 12/22/87 4,715,424 06/874,991 12/29/87 
4,714,985 07/030,506 12/22/87 4,715,439 07/021,215 12/29/87 
4,715,003 06/758,068 12/22/87 4,715,445 06/939,652 12/29/87 
4,715,008 06/450,845 12/22/87 4,715,447 06/867 ,945 12/29/87 
4,715,016 06/784,773 12/22/87 4,715,448 06/845,696 12/29/87 
4,715,018 06/8 19,076 12/22/87 4,715,453 06/924,907 12/29/87 
4,715,023 07/027,369 12/22/87 4,715,455 06/918,320 12/29/87 
4,715,026 06/860,580 12/22/87 4,715,460 06/673,965 12/29/87 
4,715,029 06/88 1,432 12/22/87 4,715,472 06/902,748 12/29/87 
4,715,041 06/746,882 12/22/87 4,715,484 06/942,782 12/29/87 
4,715,045 06/840,497 12/22/87 4,715,489 06/747 ,087 12/29/87 
4,715,048 06/858,915 12/22/87 4,715,492 06/775,794 12/29/87 
4,715,055 06/900,042 12/22/87 4,715,493 06/923,337 12/29/87 
4,715,068 07/029,185 12/29/87 4,715,495 06/921 ,430 12/29/87 
4,715,069 06/870, 146 12/29/87 4,715,496 06/820,867 12/29/87 
4,715,072 06/840,517 12/29/87 4,715,499 06/915,628 12/29/87 
4,715,073 06/899,488 12/29/87 4,715,504 06/912,188 12/29/87 
4,715,074 06/882,787 12/29/87 4,715,505 06/862,616 12/29/87 
4,715,081 06/322,534 12/29/87 4,715,516 06/837,211 12/29/87 
4,715,096 06/883,960 12/29/87 4,715,517 06/878 ,643 12/29/87 
4,715,105 06/852,866 12/29/87 4,715,527 06/907,123 12/29/87 
4,715,114 06/939,068 12/29/87 4,715,531 06/774,437 12/29/87 
4,715,119 06/849,228 12/29/87 4,715,538 06/719,419 12/29/87 
4,715,134 06/694,657 12/29/87 4,715,540 06/843,830 12/29/87 
4,715,138 06/793,902 12/29/87 4,715,543 06/822,876 12/29/87 
4,715,140 07/026,733 12/29/87 4,715,549 07/035,333 12/29/87 
4,715,141 06/9 19,600 12/29/87 4,715,551 07/040,867 12/29/87 
4,715,147 06/914,034 12/29/87 4,715,557 07/013,819 12/29/87 
4,715,148 06/830,377 12/29/87 4,715,560 06/681,712 12/29/87 
4,715,149 06/900,298 12/29/87 4,715,561 06/826,466 12/29/87 
4,715,151 07/001 ,612 12/29/87 4,715,563 06/900,062 12/29/87 
4,715,155 06/947 ,222 12/29/87 4,715,565 06/866,812 12/29/87 
4,715,160 06/853,401 12/29/87 4,715,570 06/882,306 12/29/87 
4,715,161 06/864,324 12/29/87 4,715,573 06/934,997 12/29/87 
4,715,163 06/737,740 12/29/87 4,715,575 06/940,441 12/29/87 
4,715,168 06/862,862 12/29/87 4,715,576 06/729,755 12/29/87 
4,715,177 07/038, 136 12/29/87 4,715,581 07/028,879 12/29/87 
4,715,178 06/636,509 12/29/87 4,715,586 07/016,913 12/29/87 
4,715,188 06/876,243 12/29/87 4,715,591 06/850,021 12/29/87 
4,715,192 07/061 ,455 12/29/87 4,715,593 07/007,577 12/29/87 
4,715,195 07/056,638 12/29/87 4,715,598 06/776,117 12/29/87 
4,715,199 06/850,013 12/29/87 4,715,600 06/844,986 12/29/87 
4,715,209 06/825,981 12/29/87 4,715,602 06/861 ,356 12/29/87 
4,715,234 06/886,732 12/29/87 4,715,605 06/828,478 12/29/87 
4,715,238 06/934,018 12/29/87 4,715,608 06/934,499 12/29/87 
4,715,241 06/834,896 12/29/87 4,715,610 06/862,857 12/29/87 
4,715,246 06/848,236 12/29/87 4,715,626 06/775,483 12/29/87 
4,715,248 06/884,829 12/29/87 4,715,628 06/800,549 12/29/87 
4,715,249 06/901 ,183 12/29/87 4,715,629 06/808,116 12/29/87 
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Patent Number Serial Number Issue Date 4,716,066 06/848,052 12/29/87 

4,716,069 06/809,475 12/29/87 
4,715,636 06/839,683 12/29/87 4,716,083 06/535,352 12/29/87 
4,715,640 06/762,868 12/29/87 4,716,087 06/940,246 12/29/87 
4,715,642 06/914,676 12/29/87 4,716,096 06/549,078 12/29/87 
4,715,646 07/020,910 12/29/87 4,716,101 06/683,550 12/29/87 
4,715,648 06/915,517 12/29/87 4,716,103 06/638,882 12/29/87 
4,715,650 07/033,866 12/29/87 4,716,105 06/680,992 12/29/87 
4,715,652 06/813,773 12/29/87 4,716,108 06/833 ,666 12/29/87 
4,715,654 07/024,921 12/29/87 4,716,109 06/575,390 12/29/87 
4,715,661 06/8 18,522 12/29/87 = 4,716,128 06/940,255 12/29/87 
4,715,670 06/885,099 12/29/87 4,716,137 06/652,022 12/29/87 
4,715,676 06/795,182 12/29/87 4,716,148 06/932,074 12/29/87 
4,715,678 06/669,580 12/29/87 4,716,152 06/675,808 12/29/87 
4,715,681 06/835,371 12/29/87 4,716,156 06/296,286 12/29/87 
4,715,684 06/622,528 12/29/87 4,716,160 06/856,454 12/29/87 
4,715,689 06/864,937 12/29/87 4,716,169 06/8 10,008 12/29/87 
4,715,694 06/856,263 12/29/87 4,716,170 06/913,910 12/29/87 
4,715,696 06/881,113 12/29/87 4,716,176 06/867,101 12/29/87 
4,715,703 06/818,913 12/29/87 4,716,177 06/853,066 12/29/87 
4,715,705 06/849,452 12/29/87 4,716,179 06/584,738 12/29/87 
4,715,719 06/882,034 12/29/87 4,716,180 06/672,486 12/29/87 
4,715,724 06/303 ,928 12/29/87 4,716,189 07/001 ,378 12/29/87 
4,715,726 06/877 ,972 12/29/87 4,716,200 06/836,744 12/29/87 
4,715,736 06/833,811 12/29/87 4,716,206 06/927,551 12/29/87 
4,715,741 06/887 ,250 12/29/87 4,716,213 06/867,617 12/29/87 
4,715,747 06/876,413 12/29/87 4,716,237 06/475,395 12/29/87 
4,715,754 06/875,899 12/29/87 4,716,248 06/660, 196 12/29/87 
4,715,756 06/917,231 12/29/87 4,716,249 06/925,788 12/29/87 
4,715,760 06/921,306 12/29/87 4,716,255 06/644,418 12/29/87 
4,715,768 06/887,745 12/29/87 4,716,258 07/006,373 12/29/87 
4,715,771 06/928,873 12/29/87 = 4,716,261 06/867,103 12/29/87 
4,715,782 06/8 12,975 12/29/87 4,716,268 06/266,512 12/29/87 
4,715,783 06/941 ,152 12/29/87 4,716,276 06/882,214 12/29/87 
4,715,795 06/825,143 12/29/87 4,716,280 07/002,191 12/29/87 
4,715,797 06/854,619 12/29/87 4,716,287 06/773,403 12/29/87 
4,715,801 06/729,736 12/29/87 4,716,325 06/927,573 12/29/87 
4,715,813 06/880,733 12/29/87 4,716,328 06/815,611 12/29/87 
4,715,818 06/677,998 12/29/87 4,716,333 06/640,390 12/29/87 
4,715,836 06/934,286 12/29/87 4,716,335 06/869,750 12/29/87 
4,715,839 06/915,912 12/29/87 4,716,336 06/869,749 12/29/87 
4,715,840 06/892,031 12/29/87 4,716,338 06/771,799 12/29/87 
4,715,844 06/858,112 12/29/87 4,716,339 06/883,214 12/29/87 
4,715,874 06/904,901 12/29/87 4,716,344 06/841,790 12/29/87 
4,715,875 06/844,131 12/29/87 = 4,716,353 06/903,254 12/29/87 
4,715,883 06/423,354 12/29/87 4,716,357 06/922,196 12/29/87 
4,715,894 06/770,842 12/29/87 4,716,373 06/665,836 12/29/87 
4,715,906 06/839,317 12/29/87 4,716,387 06/911,400 12/29/87 
4,715,914 07/028,725 12/29/87 = 4,716,397 06/7 14,387 12/29/87 
4,715,920 06/364,636 12/29/87 4,716,402 06/796;991 12/29/87 
4,715,922 06/846,601 12/29/87 4,716,416 06/7 17,506 12/29/87 
4,715,932 06/361 ,069 12/29/87 4,716,422 06/883,659 12/29/87 
4,715,936 06/595,883 12/29/87 4,716,427 06/840,492 12/29/87 
4,715,943 06/935,591 12/29/87 4,716,443 06/896,556 12/29/87 
4,715,945 06/492,593 12/29/87 4,716,444 06/761,257 12/29/87 
4,715,956 06/885,230 12/29/87 4,716,448 06/77 1,974 12/29/87 
4,715,958 06/788,705 12/29/87 4,716,465 06/898,367 12/29/87 
4,715,959 06/606,505 12/29/87 4,716,488 06/855,535 12/29/87 
4,715,961 07/024,020 12/29/87 4,716,493 06/736,236 12/29/87 
4,715,971 06/806,437 12/29/87 4,716,498 06/797 ,245 12/29/87 
4,715,978 06/850, 100 12/29/87 4,716,505 07/014,632 12/29/87 
4,715,981 07/002,021 12/29/87 4,716,507 06/862,903 12/29/87 
4,715,987 06/861 ,939 12/29/87 4,716,508 06/791 ,928 12/29/87 
4,715,997 06/855,123 12/29/87 4,716,511 06/874,017 12/29/87 
4,715,998 06/845,917 12/29/87 4,716,516 06/654,778 12/29/87 
4,716,000 06/790,255 12/29/87 4,716,525 06/723,246 12/29/87 
4,716,002 06/823,296 12/29/87 4,716,534 06/666,806 12/29/87 
4,716,024 06/878,208 12/29/87 4,716,542 06/78 1,268 12/29/87 
4,716,037 06/832,565 12/29/87 = 4,716,555 06/748,161 12/29/87 
4,716,049 06/880,478 12/29/87 4,716,563 06/865,213 12/29/87 
4,716,054 06/838,782 12/29/87 4,716,569 06/849,843 12/29/87 
4,716,057 06/911,484 12/29/87 4,716,574 06/702,322 12/29/87 
4,716,059 07/018,892 12/29/87 4,716,579 06/836,797 12/29/87 
4,716,062 06/796,929 12/29/87 4,716,587 06/861 ,074 12/29/87 
4,716,065 06/929,261 12/29/87 





U. S. PATENT AND TRADEMARK OFFICE 1136 OG 195 


Marcu 24, 1992 


Notification of Acceptance of Delayed Payment of Maintenance Fee (35 U.S.C. 41(c); 37 CFR 1.378) 


The patent(s) listed below are considered as not having expired but are subject to the conditions set forth in 35 U.S.C. 41(c)(2), 
in view of the Petition to Accept Late Payment of the maintenance fees which has been GRANTED BY THE COMMISSIONER OF 
PATENTS AND TRADEMARKS, as provided for under 35 U.S.C. 41(c)(1) and 37 CFR 1.378. 


Patent No. 


4,531,938 
4,579,110 
Re. 32,219 
(4,416,619) 
4,328,617 
4,361,405 
4,566,093 
4,574,025 
4,554,446 
4,584,569 
4,583,329 
4,370,868 
4,577,778 
4,586,060 
Re. 32,404 
(4,489,812) 
4,498,277 
4,509,525 
4,537,261 
4,598,940 
4,615,509 
4,630,421 
Re. 33,083 
(4,569,463) 
4,346,185 
4,346,214 
4,351,919 
4,538,970 
4,561,477 
4,569,883 
4,578,007 
4,589,627 
4,606,008 
4,437,523 
4,602,916 
4,622,959 
4,571,498 
4,574,902 
4,589,365 
4,590,749 
4,610,783 
4,614,720 
4,619,218 
4,624,155 
4,632,565 
4,542,700 
4,607,567 
4,696,492 
4,559,041 
4,423,270 
4,490,351 
4,506,901 
4,540,134 
4,569,110 
4,584,972 
4,598,672 
4,606,329 
4,615,879 
4,617,944 
4,648,329 
4,583,207 
4,589,504 
4,622,382 
4,357,102 
4,362,910 
4,596,211 
4,607,761 
4,348,450 
4,542,291 


Serial No. Patent Date 


06/511,251 7/30/85 
06/553,466 4/01/86 
06/578,979 8/05/86 
(06/311,959) (11/08/83) 
06/262,644 5/11/82 
06/217,591 11/30/82 
06/582,034 12/03/85 
06/566,582 3/04/86 
06/552,916 11/19/85 
06/650,835 4/22/86 
06/699,199 4/22/86 
06/222,455 2/01/83 
06/730,057 3/25/86 
06/5 13,698 4/29/86 
06/714,166 4/21/87 
(06/516,031) (12/25/84) 
06/533,921 2/12/85 
06/422,174 4/09/85 
06/585,240 8/27/85 
06/68 1,286 7/08/86 
06/790,608 10/07/86 
06/803, 134 12/23/86 
07/154,402 10/10/89 
(06/578,811) (2/11/86) 
06/280,782 8/24/82 
06/297,715 8/24/82 
06/310,370 9/28/82 
06/542,849 9/03/85 
06/574,704 12/31/85 
06/693,033 1/22/85 
06/588,355 3/25/86 
06/695,266 5/20/86 
06/516,714 8/12/86 
06/363,653 3/20/84 
06/769,612 7/29/86 
06/708,393 11/18/86 
06/664,316 2/18/86 
06/566,148 3/11/86 
06/665,949 5/20/86 
06/374,741 5/27/86 
06/705,359 9/09/86 
06/432,457 9/30/86 
06/574,871 10/28/86 
06/747,686 11/25/86 
06/665,645 12/30/86 
06/457,835 9/24/85 
06/565,989 8/26/86 
06/749,414 9/29/87 
06/624,298 12/17/85 
06/451,482 12/27/83 
06/358,055 12/25/84 
06/424,428 3/26/85 
06/579,444 9/10/86 
06/644,033 2/11/86 
06/684,576 4/29/86 
06/699,217 7/08/86 
06/736,766 8/19/86 
06/551 ,003 10/07/86 
06/633,491 10/21/86 
06/752,309 3/10/87 
06/444,988 4/15/86 
06/634,956 5/20/86 
06/753,194 11/11/86 
06/259,835 11/02/82 
06/221,719 12/07/82 
06/626, 159 6/24/86 
06/703,250 8/26/86 
06/340,116 9/07/82 
06/428,322 9/17/85 


Application 
Filing Date 


7/06/83 
11/18/83 
2/10/84 
(10/16/81) 
5/11/81 
12/18/80 
1/21/84 
12/29/83 
11/18/83 
9/17/84 
2/07/85 
1/05/81 
5/03/85 
7/14/83 
3/14/91 
(7/22/83) 
9/20/83 
9/23/82 
3/01/84 
12/13/84 
10/23/85 
11/29/85 
2/09/88 
(2/10/84) 
7/06/81 
8/31/81 
10/13/81 
10/17/83 
1/27/84 
2/11/86 
3/12/84 
1/28/85 
7/25/83 
3/30/82 
8/26/85 
3/05/85 
10/24/84 
12/28/83 
10/29/84 
5/04/82 
2/22/85 
10/04/82 
1/30/84 
6/21/85 
10/29/84 
1/14/83 
12/27/83 
6/27/85 
6/25/84 
12/20/82 
3/15/82 
9/27/82 
2/13/84 
8/24/84 
12/21/84 
2/06/85 
5/22/85 
11/14/83 
7/23/84 
11/09/84 
11/29/82 
7/27/84 
7/09/85 
5/04/81 
12/31/80 
6/29/84 
2/20/85 
1/18/82 
9/29/82 


Delayed Payment 
Acceptance Date 


6/13/90 
1/31/91 
2/22/91 


2/15/91 
1/31/91 
1/22/91 
1/31/91 
2/15/91 
2/22/91 
2/25/91 
2/27/91 
2/27/91 
11/30/91 


3/15/91 
3/14/91 
3/14/91 
3/18/91 
3/14/91 
3/12/91 
3/07/91 


2/25/91 
2/25/91 
2/25/91 
3/25/91 
3/05/91 
2/25/91 
2/25/91 
3/28/91 
3/28/91 
4/12/91 
3/18/91 
4/10/91 
4/29/91 
4/29/91 
4/29/91 
4/29/91 
4/29/91 
4/29/91 
4/29/91 
4/29/91 
4/26/91 
11/13/90 
4/22/91 
4/29/91 
3/27/91 
5/15/91 
5/15/91 
5/15/91 
5/15/91 
5/08/91 
5/10/91 
5/08/91 
4/29/81 
5/15/91 
5/15/91 
5/30/91 
5/15/91 
5/15/91 
5/30/91 
6/19/91 
4/29/91 
6/17/91 
6/17/91 
5/15/91 
6/26/91 
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Application Delayed Payment 
Patent No. Serial No. Patent Date Filing Date Acceptance Date 


4,571,769 06/611,712 2/25/86 5/18/84 6/27/91 
4,473,335 06/275,247 9/25/84 6/19/81 7/19/91 
4,482,2 06/312,676 11/13/84 10/19/81 7/18/91 
4,557,877 06/563,764 12/10/85 12/21/83 7/18/91 
4,599,258 06/715,286 7/08/86 3/25/85 7/17/91 
4,601,384 06/300,348 7/22/86 9/08/81 5/15/91 
4,607,050 06/430,884 8/19/86 9/30/82 7/18/91 
4,607,999 06/387,769 8/26/86 6/14/82 7/19/91 
4,619,468 06/693,536 10/28/86 1/22/85 7/17/91 
4,628,928 06/684,841 12/16/86 12/21/84 7/19/91 
4,630,554 06/709,887 12/23/86 3/08/85 7/16/91 
4,634,355 06/841 ,159 1/06/87 3/19/86 7/16/91 
4,634,356 06/841,162 1/06/87 3/19/86 7/18/91 
4,636,007 06/773,183 1/13/87 9/06/85 7/16/91 
4,669,446 06/869,013 6/02/87 5/28/86 7/10/91 
4,308,416 06/217,495 12/29/81 12/17/80 6/27/91 
4,348,546 06/3 10,793 9/07/82 10/31/81 8/01/91 
4,609,917 06/652,326 9/02/86 9/19/84 7/18/91 
4,612,442 06/617,789 9/16/86 6/06/84 7/16/91 
4,357,182 06/258,822 11/02/82 4/29/81 8/15/91 
4,358,267 06/247,551 11/09/82 3/25/81 8/15/91 
4,509,585 06/569,203 4/09/85 1/09/84 8/15/91 
4,610,213 06/599,611 9/09/86 4/06/84 8/21/91 
4,630,622 06/627,058 12/23/86 7/02/84 8/20/91 
4,672,917 06/706,261 6/16/87 2/26/85 8/21/91 
4,516,568 06/516,111 5/14/85 7/22/83 8/20/91 
4,632,465 06/773,026 12/30/86 9/06/85 7/17/91 
4,557,453 06/614,125 12/10/85 5/25/84 7/10/91 
4,622,305 06/732,649 11/11/86 6/10/85 8/27/91 
4,366,338 06/223,768 12/28/82 1/09/81 9/12/91 
4,523,992 06/616,241 6/18/85 6/01/84 9/13/91 
4,578,246 06/591,212 3/25/86 3/19/84 9/12/91 
4,618,157 06/761 ,436 10/21/86 8/01/85 9/12/91 
4,622,782 /764,041 11/18/86 8/09/85 9/13/91 
4,627,808 06/739,624 12/09/86 5/31/85 9/13/91 
4,637,145 06/554,861 1/20/87 11/23/83 9/13/91 
4,637,440 06/727,243 1/20/87 4/24/85 9/13/91 
4,641,046 06/745,475 2/03/87 6/17/85 8/27/91 
4,648,302 06/750,306 3/10/87 7/01/85 9/13/91 
4,654,922 06/738,275 4/07/87 5/28/85 8/27/91 
4,358,767 06/220,488 11/08/82 12/29/80 8/15/91 
4,331,576 06/229,467 5/25/82 1/29/81 4/29/91 
4,623,679 06/744,224 11/18/86 6/13/85 9/20/91 
4,623,668 06/614,142 11/18/86 5/25/84 9/20/91 
4,623,942 06/734, 182 11/18/86 5/15/85 9/20/91 
4,624,423 06/734,181 11/25/86 5/15/85 9/20/91 
4,625,252 06/411,606 11/25/86 8/25/82 9/20/91 
4,641,848 06/723,370 2/10/87 4/15/85 9/20/91 
4,648,594 06/690,991 3/10/87 1/14/85 9/13/91 
4,669,405 06/653,794 6/02/87 9/24/84 9/13/91 
4,358,413 06/227,652 11/09/82 1/23/81 9/24/91 
4,625,873 06/605, 193 12/02/86 4/30/84 9/24/91 
4,371,421 06/254,871 2/01/83 4/16/81 10/09/91 
4,375,316 06/237,592 3/01/83 2/24/81 10/09/91 
4,610,728 06/68 1,609 9/09/86 12/14/84 10/09/91 
4,621,176 06/788,514 11/04/86 10/18/85 9/24/91 
4,629,191" 06/751,956 12/16/86 7/05/85 10/09/91 
4,674,365 06/517,673 6/23/87 7/27/83 10/09/91 
4,404,668 06/279,618 9/13/83 7/01/81 10/09/91 
4,624,696 06/785,756 11/25/86 10/09/85 9/24/91 
4,646,399 06/832,159 3/03/87 2/21/86 9/26/91 
4,570,713 06/730,061 2/18/86 5/03/85 10/21/91 
4,571,328 06/723,530 2/18/86 4/15/85 10/21/91 
4,635,481 06/657 ,432 1/13/87 10/03/87 9/13/91 
4,641,686 06/683,063 2/10/87 12/18/84 10/25/91 
4,590,526 06/547,308 5/20/86 11/01/83 8/30/91 
4,632,721 06/785,074 12/30/86 10/07/85 4/22/91 
4,659,561 06/714,948 4/21/87 3/22/85 8/30/91 
4,685,701 06/886,172 8/11/87 7/16/86 8/30/91 
4,648,878 06/8 12,256 3/03/87 12/23/85 10/07/91 
4,648,879 06/798,986 3/10/87 11/18/85 10/07/91 
4,657,244 06/892,788 4/14/87 7/31/86 9/06/91 
4,670,605 06/740,179 6/02/87 5/31/85 10/07/91 
4,673,454 06/773,680 6/16/87 9/09/85 10/07/91 
4,677,780 06/798,954 7/07/87 11/18/85 10/07/91 
4,678,469 06/921/222 7/07/87 10/20/86 10/07/91 
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Application Delayed Payment 
Patent No. Serial No. Patent Date Filing Date Acceptance Date 


4,648,878 06/8 12,256 3/03/87 12/23/85 10/07/91 
4,648,879 06/798,986 3/10/87 11/18/85 
4,657,244 06/892,788 4/14/87 7/31/86 
4,670,605 06/740,179 6/02/87 5/31/85 
4,673,454 06/773,680 6/16/87 9/09/85 
4,677,780 06/798,954 7/07/87 11/18/85 
4,678,469 06/921,222 7/07/87 10/20/86 
4,363,325 06/226,304 12/14/82 1/19/81 
4,632,388 06/691,010 12/30/86 1/14/85 
4,652,795 06/712,019 3/24/87 3/14/85 
4,653,251 06/830, 164 3/31/87 4/08/86 
4,653,483 06/68 1,857 3/31/87 7/05/84 
4,666,565 06/884,882 5/19/87 7/10/86 
4,670,070 06/669,226 6/02/87 12/26/84 
4,626,236 06/788,706 12/02/86 10/21/85 
4,661,056 06/839,668 4/28/87 3/14/86 
4,603,767 06/649,289 8/05/86 9/11/84 
4,640,756 06/736, 164 2/03/87 5/20/85 
4,641,692 06/743,568 2/10/87 6/11/85 
4,669,599 06/704,652 6/02/87 2/22/85 
4,612,926 06/786,554 9/23/86 10/11/85 
4,632,103 06/797,985 12/30/86 11/14/85 
4,649,593 06/765,543 3/17/87 8/14/85 
4,654,926 06/721,061 4/07/87 4/08/85 
4,688,686 06/847,182 8/27/87 4/02/86 10/21/91 





PATENT NOTICES 


Certificates of Correction For Week of March 24, 1992 


4,931,121 
4,936,206 
4,939,916 
4,941,896 
4,942,780 
4,947,769 
4,951,757 
4,952,007 
4,952,580 
4,953,777 
4,954,208 
4,955,399 
4,954,527 
4,955,553 
4,955,845 
4,956,185 
4,956,620 
4,956,635 
4,957,692 
4,958,287 
4,959,149 
4,959,169 
4,959,752 
4,960,389 
4,960,567 
4,960,635 
4,962,512 
4,962,526 


4,963,294 
4,963,695 
4,963,719 
4,963,948 
4,964,005 
4,964,368 
4,964,381 
4,964,435 
4,964,641 
4,965,038 
4,965,121 
4,965,374 
4,965,745 
4,965,944 
4,965,969 
4,966,225 
4,966,571 
4,967,778 
4,968,555 
4,969,824 
4,970,204 
4,971,470 
4,987,447 
5,012,928 
5,018,837 
5,023,432 


B1. 4,848,725 4,860,703 
PP. 7,282 4,869,281 
PP. 7,436 4,872,738 
PP. 7,437 4,874,000 
Re. 33,271 4,879,799 
4,584,531 4,886,916 
4,661,234 4,888,601 
4,676,669 4,890,596 
4,761,512 4,892,298 
4,773,750 4,896,196 
4,775,820 4,897,067 
4,792,207 4,899,436 
4,792,367 4,899,701 
4,792,418 4,907,417 
4,804,414 4,908,465 
4,808,321 4,917,733 
4,809,219 4,917,821 
4,810,242 4,918,014 
4,812,444 4,918,336 
4,818,491 4,920,388 
4,820,048 4,923,967 
4,828,764 4,926,620 
4,835,102 4,927,399 
4,843,213 4,927,449 
4,847,288 4,928,156 
4,855,419 4,928,705 
4,857,106 4,929,893 
4,859,320 4,931,092 


Disclaimers 


4,888,223—Noritsugu Sugimoto, Zama, Nobuyuki Mori, 
Hatano-shi, Shozi Nakamura, Yasu-gun, Fusazo Wada, 
Moriyama-shi, all of Japan. FOOD-PACKAGING MATERIAL 
AND PROCESS FOR PREPARING THE SAME. Patent dated 
Dec. 19, 1989. Disclaimer filed Jan. 22, 1992, by the assignee, 
Gunze Ltd. and Gunze Kobunshi Corp. 
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Hereby enters this disclaimer to the remaining term of said 
patent. 


5,015,824—Robert P. Monter; Ronald L. Smith, both of Day- 
ton, Ohio. APPARATUS FOR HEATING A MIRROR OR THE 
LIKE. Patent dated May 14, 1991, Disclaimer filed March 7, 
1991, by the assignee, Thermacon, Inc. 


The term of this patent subsquent to July 17, 2007, has been 
disclaimed. 


5,017,391—Robert J. Anders, Middleton; John G. 
Cerveny; Andrew L. Milkowski, both of Madison, all of 
Wis. PACKAGED FOODSTUFF CONTAINING A 
LACTATE SALT. Patent dated May, 21, 1991. Disclaimer 
filed Dec. 3, 1991, by the assignee, Oscar Mayer Foods 
Corp. 


The term of this patent subsquent to Jan. 17, 2006, has been 
disclaimed. 


Dedication 


4,988,990—Jogesh Warrior, Shoreview, Minn. DUAL MAS- 
TER IMPLIED TOKEN COMMUNICATION SYSTEM. Patent 
dated Jan. 29, 1991. Dedication filed Jan. 16, 1992, by the 
assignee, Rosemount Inc. 


Hereby dedicates to the public the remaining term of said 
patent. 
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SPECIAL BOXES FOR MAIL 


Special PTO mail box numbers should be used to allow forwarding of particular types of mail to the appropriate areas as quickly 
as possible. Such mail is forwarded directly to the appropriate area without being opened. Only the specified type of document should 
be placed in an envelope addressed to one of these boxes. If any documents other than the specified type identified for each box are 
addressed to that box, they will be delayed in reaching the appropriate area for which they are intended. 

The following special boxes should be used only for their specified purpose. Address mail as follows: 


Box 3 
Box 4 


Box 5 
Box 6 
Box 7 
Box 8 


Box 9 
Box 10 
Box 11 
Box 12 
Box 13 
Box 14 
Box 15 
Box 16 
Box 171 
Box AF 
Box DAC 


Box Assignment 
Box DD 

Box EEO 

Box FWC 

Box Interference 
Box Issue Fee 


Box ITU 

Box M. Fee 
Box Non-Fee- 
Amendment 
Box OED 

Box PATENT 
APPLICATION 
Box TRADEMARK 
Box Pat. Ext. 
Box PCT 

Box Reexam 
Box Sequence 
Box SN 


Box Reconstruction 


Box 
Commissioner of Patents and Trademarks 
Washington, D.C. 20231 


Mail for the Office of personel for NFC 

Mail for the Assistant Commissioner for External Affairs and the Office of Legislation and International 
Affairs. 

“No Fee” mail related to trademarks. 

Mail for the Office of Procurement 

Reissue applications for patents involved in litigation and subsequently filed related papers. 

All papers for the Office of the Solicitor except communications relating to pending litigation; papers 
relating to pending litigation shall be mailed only to Office of the Solicitor, P.O. Box 15667, Arlington, 
Va. 22215 

Coupon orders for U.S. patent and trademark copies. 

Orders for certified copies of PTO documents except: trademark registrations and assignments. 
Electronic Ordering Service (EOS). 

Contributions to the Examiner Education Program. 

Mail for the Employee and Labor Relations Division. 

Invoices directed to the Office of Finance. 

Mail for the Advisory Commission on Patent Law Reform. 

Deposit Account Replenishment Checks 

Vacancy Announcement Applications. 

Expedited procedure for processing amendments and other responses after final rejection. 

Petitions to revive, petitions to accept late payment of fees, petitions to defer issue, and petitions to 
withdraw an application from issue. 

All assignment documents except those filed with new applications. 

Mail related to Disclosure Documents. 

Mail for the Office of Equal Employment Programs. 

Requests for File Wrapper Continuation Applications (under 37 CFR 1.62) 

Communications relating to interferences and applications and patents involved in interference. 

All Communications following the receipt of a PTOL-85. “Notice of Allowance and Issue Fee Due,” 


and prior to the issuance of a patent should be addressed to Box Issue Fee, unless advised to the 
contrary. Assignments should be submitted in a separate envelope and not be sent to Box Issue Fee. 
All intent to use documents, excluding the initial application and amendments to allege use. 
Correspondence related to a patent that is subject to the payment of a maintenance fee. 


Non-fee amendments to patent applications. (Use Box AF for responses after final rejection). 
Mail for the Office of Enrollment and Discipline 


New patent application and associated papers and fees. 

New trademark application and associated papers and APPLICATION fees. 

Applications for patent term extension. 

Mail related to applications filed under the Patent Cooperation Treaty. 

Requests for Reexamination for original request papers only. 

Submission of diskette for biotechnical application. 

For fee and petitions under 37 CFR 1.182 to obtain date received and/or serial number for patent 
applications prior to the Office’s standard notification (return postcard or the official “Filing Receipt, 
“Notice to File Missing Parts,” or “Notice of Incomplete Application”). 

Correspondence pertaining to the reconstruction of lost patent files. 





Reference Collections of U.S. Patents Available for Public Use in Patent Depository Libraries 


The following libraries, designated as Patent Depository Libraries (PDLs), receive current issues of U.S. Patents and maintain collections of earlier- 
issued patents. The scope of these collections varies from library to library, ranging from patents of only recent years to all or most of the patents issued 
since 1790. 

These patent collections, which are organized in patent number sequence, are available for use by the public free of charge. Each of the PDLs, in 
addition, offers supplemental reference publications of the U.S. Patent Classification System, including the Manual of Classification, Index to the U.S. 
Patent Classification, Classification Definitions, and provides technical staff assistance in their use to aid the public, in gaining effctive access to 
information contained in patents. CASSIS (Classification And Search Support Information System); which provides direct, on-line access to Patent 
and Trademark Office data, is available at all PDLs. Facilities for making paper copies of patents from either microfilm or paper collections are generally 
provided for a fee. 

Since there are variations in the scope of patent collections among the PDLs and in their hours of service to the public, anyone contemplating use 
of the patents at a particular library is urged to contact that library, in advance, about its collection and hours in order to avert possible inconvenience. 


State 
Alabama 


Alaska 
Arizona 
Arkansas 
California 


Colorado 
Connecticut 
Delaware 

Dist. of Columbia 
Florida 


Georgia 
Hawaii 
Idaho 
Illinois 
Indiana 
Iowa 
Kansas 
Kentucky 
Louisiana 
Maryland 


Massachusetts 


Michigan 


Minnesota 
Misssissippi 
Missouri 


Montana 
Nebraska 
Nevada 

New Hampshire 
New Jersey 
New Mexico 
New York 


North Carolina 
North Dakota 
Ohio 


Oklahoma 


Oregon 
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Name of Library 


Auburn University Libraries 

Birmingham Public Library 

Anchorage: Z. J. Loussac Public Library 

Tempe: Noble Library, Arizona State University .... 

Little Rock: Arkansas State Library 

Los Angeles Public Library 

Sacramento: California State Library .. 

San Diego Public Library 

Sunnyvale Patent Clearinghouse .. 

Denver Public Library 

New Haven: Science Park Library 

Newark: University of Delaware Library ...... 

Washington: Howard University Libraries 

Fort Lauderdale: Broward County Main Library . 

Miami-Dade Public Library 

Orlando: University of Central Florida Libraries 

Tampa: Tampa Campus Library, University of South Florida 

Atlanta: Price Gilbert Memorial Library, Georgia Institute of 
Technology 

Honolulu: Hawaii State Public Library System ... 

Moscow: University of Idaho Library 

Chicago Public Library 

Springfield: Illinois State Library 

Indianapolis-Marion County Public Library 

West Lafayette: Purdue University Libraries .... 

Des Moines: State Library of lowa 

Wichita: Ablah Library, Wichita State University ... 

Louisville Free Public Library 

Baton Rouge: Troy H. Middleton Library, Louisiana State 
University 

College Park: Engineering and Physical Sciences Library, 
University of Maryland 

Amherst: Physical Sciences Library, University of 
Massachusetts 

Boston Public Library 

Ann Arbor: Engineering Transportation Library, University of 
Michigan 

Big Rapids: Abigail S. Timme Library, Ferris State University .... 

Detroit Public Library 

Minneapolis Public Library and Information Center ... 

Jackson: Mississippi Library Commission 

Kansas City: Linda Hall Library 

St. Louis Public Library 

Butte: Montana College of Mineral Science and Technology 
Library 

Lincoln: Engineering Library, University of Nebraska-Lincoln... 

Reno: University of Nevada-Reno Library . 

Durham: University of New Hampshire Library .. 

Newark Public Library 

Piscataway: Library of Science and Medicine, Rutgers University .. 

Albuquerque: University of New Mexico General Library 

Albany: New York State Library 

Buffalo and Erie County Public Library 

New York Public Library (The Research Libraries) 

Raleigh: D.H. Hill Library, North Carolina State University 

Grand Forks: Chester Fritz Library, University of North Dakota . 

Cincinnati and Hamilton County, Public Library of 

Cleveland Public Library 

Columbus: Ohio State University Libraries ... 

Toledo/Lucas County Public Library 

Stillwater: Oklahoma State University Center for International Trade 
Development 

Salem: Oregon State Library 


Telephone Contact 


(205) 844-1747 
(205) 226-3680 
(907) 261-2916 
(602) 965-7010 
(501) 682-2053 
(213) 612-3273 
(916) 654-0069 
(619) 236-5813 
(408) 730-7290 
(303) 640-8847 
(203) 786-5447 
(302) 831-2965 
(202) 806-7252 
(305) 357-7444 
(305) 375-2665 
(407) 823-2562 
(813) 974-2726 


(404) 894-4508 
(808) 586-3477 
(208) 885-6235 

.-- (312) 747-4450 
wee (217) 782-5659 
we. (317) 269-1741 
wes (317) 494-2873 
wes (515) 281-4118 
.- (316) 689-3155 
(502) 561-8617 


(504) 388-2570 
(301) 405-9157 
(413) 545-1370 


(617) 536-5400 Ext. 265 


(313) 764-7494 


. Not Yet Operational 


(313) 833-1450 
(612) 372-6570 


.... Not Yet Operational 


(816) 363-4600 


(314) 241-2288 Ext. 390 


(406) 496-4281 

.-- (402) 472-3411 
.-- (702) 784-6579 
.... (603) 862-1777 
.- (201) 733-7782 
.-- (908) 932-2895 
.- (505) 277-4412 
.-» (518) 473-4636 
w- (716) 858-7101 
wee (212) 714-8529 
w- (919) 515-3280 
..-. (701) 777-4888 
.-. (513) 369-6936 
.-. (216) 623-2870 
.- (614) 292-6175 
(419) 259-5212 


(405) 744-7086 
(503) 378-4239 
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State 
Pennsylvania 
Rhode Island 


South Carolina 
Tennessee 


Texas 


Utah 
Virginia 


Washington 
West Virginia 
Wisconsin 


Name of Library 


Philadelphia, The Free Library of 

Pittsburgh, Carnegie Library of 

University Park: Pattee Library, Pennsylvania State University 
Providence Public Library 

Charleston: Medical University of South Carolina Library 
Memphis & Shelby County Public Library and Information 


Nashville: Stevenson Science Library, Vanderbilt University 

Austin: McKinney Engineering Library, University of Texas 
at Austin 

College Station: Sterling C. Evans Library, Texas A & M 
University 

Dallas Public Library 

Houston: The Fondren Library, Rice University 

Salt Lake City: Marriott Library, University of Utah 

Richmond: James Branch Cabell Library, Virginia Commonwealth 
University 

Seattle: Engineering Library, University of Washington 

Morgantown: Evansdale Library, West Virginia University 

Madison: Kurt F. Wendt Library, University of Wisconsin 
Madison 

Milwaukee Public Library 


Telephone Contact 


(215) 686-5331 
+» (412) 622-3138 
«++ (814) 865-4861 
++ (401) 455-8027 
(803) 792-2372 


(901) 725-8877 
(615) 322-2775 


(512) 495-4500 


(409) 845-2551 
(214) 670-1468 


«+» (713) 527-8101 Ext.2587 


(801) 581-8394 


(804) 367-1104 
.++ (206) 543-0740 
(304) 293-4510 


(608) 262-6845 
(414) 278-3247 
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Phone Number New Case 
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CHEMICAL EXAMINING GROUPS 


GENERAL METALLURGICAL, INORGANIC, PETROLEUM AND 

ELECTRICAL CHEMISTRY, AND ENGINEERING, GROUP 110 — D. E. TALBERT, 
308-0661 12/15/99 
ORGANIC CHEMISTRY, GROUP 120 — JOHN F. TERAPANE, JR., Director 308-1235 5/23/91 
SPECIALIZED CHEMICAL INDUSTRIES AND CHEMICAL ENGINEERING 

GROUP 130 — DONALD CZAJA, Acting Director 308-0651 3/01/91 
HIGH POLYMER CHEMISTRY, PLASTICS, COATING, PHOTOGRAPHY, 

STOCK MATERIALS AND COMPOSITIONS, GROUP 150 — J. O. THOMAS, Director 308-2351 8/27/90 
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GROUP 210 — D. G. KELLY, Director ot asi sishetasseneness 7/31/90 
SPECIAL LAWS ADMINISTRATION, GROUP 220 — ROBERT E. GARRETT, 308-0511 7/31/90 
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GERALD GOLDBERG, Director 308-0754 11/30/89 
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GROUP 240 — CARLTON CROYLE, Director 308-0771 2/12/91 
ELECTRONIC AND OPTICAL SYSTEMS AND DEVICES, GROUP 250 — 

JOSEPH J. ROLLA, Director 308-0956 2/18/91 
COMMUNICATIONS, MEASURING, TESTING AND LAMP/DISCHARGE GROUP, 

GROUP 260 — BOBBY R. GRAY, Director 308-0962 8/25/90 
DESIGN, GROUP 290 — ROBERT E. GARRETT, Director 308-0511 5/30/89 


MECHANICAL EXAMINING GROUPS 


HANDLING AND TRANSPORTATION MEDIA, GROUP 310 — F. R. SCHMIDT, 

Director 308-1113 4/15/91 
MATERIAL SHAPING, ARTICLE MANUFACTURING AND TOOLS, 

GROUP 320 — N. GODICI, Director 308-1148 4/03/91 
MECHANICAL TECHNOLOGIES AND HUSBANDRY PERSONAL 

TREATMENT INFORMATION, GROUP 330 — J. J. LOVE, Director 308-0858 12/24/90 
SOLAR, HEAT, POWER, AND FLUID ENGINEERING DEVICES, 

GROUP 340 — JOHN KITTLE, Director 308-0861 3/26/91 
GENERAL CONSTRUCTION, PETROLEUM AND MINING ENGINEERING, 

GROUP 350 — A. L. SMITH, Director 308-0651 1/09/91 


*A communication from the examiner should have been received in most applications filed prior to this date. 


Expiration of Patents: The patents within the range of numbers indicated below expire during February 1992 except those which may have had 
their terms curtailed by disclaimer under the provisions of 35 U.S.C. 253. Other patents, issued after the dates of the range of numbers indicated below, 
may have expired before the full term of 17 years for the same reasons, or have lapsed under the provisions of 35 U.S.C. 151 

Numbers 3,863,271 to 3,868,725 inclusive 
3,678 to 3,687 


1136 OG 202 





REEXAMINATIONS 
MARCH 24, 1992 


Matter enclosed in heavy brackets [[ ] appears in the patent but forms no part of this reexamination specification; matter printed in italics indicates 
additions made by reexamination. 


B1 3,918,029 (1661st) 
SCANNING SYSTEM AND METHOD 
Jerome H. Lemelson, 85 Rector St., Metuchen, N.J. 08840 
Reexamination Request No. 90/001,707, Feb. 3, 1989. 
Reexamination Certificate for Patent No. 3,918,029, issued Nov. 
4, 1975, Ser. No. 362,676, May 22, 1973. 
Continuation-in-part of Ser. No. 160,007, Jul. 8, 1971, Pat. No. 
3,735,350, which is a continuation-in-part of Ser. No. 806,398, 
Mar. 12, 1969, abandoned, which is a continuation-in-part of Ser. 
No. 665,526, Sep. 5, 1967, which is a continuation-in-part of Ser. 
No. 526,546, Feb. 10, 1966, Pat. No. 3,499,650, which is a 
continuation of Ser. No. 826,370, Jul. 10, 1959, abandoned, 
which is a continuation-in-part of Ser. No. 450,131, 
Aug. 16, 1954, abandoned 
Int. Cl.5 GO6K 7/10 
US. Cl. 235—472 


AS A RESULT OF REEXAMINATION, IT HAS BEEN 
DETERMINED THAT: 


The patentability of claims 8 and 10 is confirmed. 
Claims 1-7, 9 and 11-15 are cancelled. 


(1. A method of generating data comprising: 

recording coded information along a track of a first record 
member, which recording includes coded information 
defined by space-separated, separately-scannable digital 
bit recordings having included therewith primary infor- 
mation recordings and control recordings both disposed 
aligned with each other along said track, with said control 
recordings disposed at both ends of said track, 

scanning said track of recorded information with a first 
transducing means, 

generating a first electrical signal output on the output of 
said first transducing means which first electrical signal 
output is representative of the first of said control informa- 
tion recordings scanned by said transducing means, 

applying said first electrical signal output to activate a con- 
trol means for enabling information signals generated 
thereafter by said first transducing means in scanning said 
primary information recordings to be transmitted from 
said transducing means to a receiving means, and 

receiving said primary information signals at said receiving 
means and applying same to activate a second transducing 
means and 

operating said second transducing means to record primary 
information transmitted thereto.] 


B1 4,028,963 (1662nd) 
ENGINE BALANCER 
Hirokazu Nakamura; Mitsutaka Kinoshita, and Seizo Iwasa, all 
of Kyoto, Japan, assignors to Mitsubishi Jidosha Kogyo 
Kabushiki Kaisha, Tokyo, Japan 
Reexamination Request No. 90/001,267, Jun. 25, 1987. 
Reexamination Certificate for Patent No. 4,028,963, issued Jun. 
14, 1977, Ser. No. 594,232, Jul. 9, 1975. 
Claims priority, application Japan, Jul. 16, 1974, 4982043 
Int. Cl.5 F16C 3/04; F16F 15/10; F02B 75/06 
US.'Cl. 74—604 


Y 


Y) 
: 


AS A RESULT OF REEXAMINATION, IT HAS BEEN 
DETERMINED THAT: 


Claims 1-11 are cancelled. 


New claims 12 and 13 are added and determined to be pat- 
entable. 


12. An in-line 4-cylinder engine comprising a cylinder block 
having four cylinders therein; pistons reciprocatable in the cylin- 
ders; 

a crankshaft drivably connected with the pistons; 

a pair of balance shafts, one disposed on either side of the 
crankshaft and substantially parallel thereto, to balance 
loads imposed on the crankshaft by reciprocation of the pis- 
tons, each balance shaft having two end portions, and having 
a journal on each end portion; 

drive means connected with the crankshaft for rotating the 
balance shafts, in directions opposite to one another, at a 
speed equal to twice a speed of the crankshaft; 

a bearing for each journal, in the cylinder block; 

one balance weight only on each balance shaft, integral with one 
of the end portions and consisting of two balance weight 
portions only, one portion being disposed on either side of the 
corresponding journal to minimize vibration of the cylinder 
block on rotation of the balance shafts; and 

the two balance weight portions of each of the balance shafts 
being disposed on opposite sides of a common transverse plane 
disposed transversely of the crankshaft, and said plane being 
disposed such that two cylinders of said four cylinders are 
disposed on opposite sides of said plane. 


1929 
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B1 4,427,068 (1663rd) 

SINTERED SPHERICAL PELLETS CONTAINING CLAY 
AS A MAJOR COMPONENT USEFUL FOR GAS AND OIL 
WELL PROPPANTS 
Jeremiah J. Fitzgibbon, Lafayette, La., assignor to Carbo Ce- 

ramics Inc., Irving, Tex. 

Reexamination Request No. 90/002,330, Apr. 26, 1991. 
Reexamination Certificate for Patent No. 4,427,068, issued Jan. 
24, 1984, Ser. No. 405,055, Aug. 4, 1982. 
Continuation-in-part of Ser. No. 347,210, Feb. 9, 1982 
Int. C1.5 E21B 43/267 

U.S. Cl. 166—280 


AS A RESULT OF REEXAMINATION, IT HAS BEEN 
DETERMINED THAT: 


The patentability of claims 1 and 2 is confirmed. 
Claim 3 is determined to be patentable as amended. 


Claims 4-6 dependent on an amended claim are determined 
to be patentable. 


New claims 7-18 are added and determined to be patentable. 


3. A method for increasing permeability in a subterranean 
formation penetrated by a well wherein a fluid is pumped into 
the well to create a fracture in said subterranean formation, the 
improvement which comprises introducing into a fluid com- 


posite, spherical, sintered pellets comprised of a combination of 


clay and [a member of the group of] bauxite[, alumina, or 
mixtures thereof], said pellets containing on a dry weight basis 
a major portion of clay, said pellets having an apparent specific 
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recording an identification image in the form of a first set of 
digital data, 

processing said first set of data to produce a visible repro- 
duction of said image, 

providing a second set of digital data representing additional 
identification information, 

forming a visual image of both of said set of data, 

recording both of said sets of data in a permanent memory, 

printing by means of a laser printer a visual pattern con- 
trolled by said sets of data on a sheet of paper, and 

laminating said paper between two sheets of thermoplastic 
material, at least one of which is transparent to visible 
light, with sufficient heat and pressure to cause said plastic 
to penetrate interstices between the fibers of said paper.] 


B1 4,719,852 (1665th) 
AIRCRAFT TRASH COMPACTOR 


James L. Durbin, Valencia, and Robert M. Clemens, Newhall, 


both of Calif., assignors to Aero-Design Technology, Inc., 
Nev. 
Reexamination Request No. 90/002,296, Mar. 15, 1991. 


Reexamination Certificate for Patent No. 4,719,852, issued Jan. 


19, 1988, Ser. No. 889,685, Jul. 24, 1986. 
Int. Cl.> B30B 15/30 


US. Cl. 100—229 A 


gravity of less than 3.40 and having a titanium dioxide contentof 48 


at least 2.68 weight percent derived from said bauxite and clay 
and having components other than AlzOx SiOz, FexO3 and TiO2z 
in an amount no greater than 2.50 weight percent; introducing 
said pellet-containing fluid into a fracture, the compaction 
pressure of which is between about 280 and about 700 Kg/cm? 
(4,000 and about 100,000 psi), to deposit a propping distribu- 
tion of said pellets, said pellets having an average particle size 
between 0.1 and 2.5 millimeters. 


B1 4,687,526 (1664th) 
METHOD OF MAKING AN IDENTIFICATION CARD 
Ronald A. Wilfert, Boston, Mass., assignor to Lasercard Com- 
pany L.P. 

Reexamination Request No. 90/002,119, Aug. 29, 1990. 
Reexamination Certificate for Patent No. 4,687,526, issued Aug. 
18, 1987, Ser. No. 817,242, Jan. 8, 1986. 

Int. C15 B32B 31/12, 31/20 


AS A RESULT OF REEXAMINATION, IT HAS BEEN 
DETERMINED THAT: 


Claim 1 is cancelled. 


(1. The method of fabricating an identification card com- 
prising the steps of 


AS A RESULT OF REEXAMINATION, IT HAS BEEN 


DETERMINED THAT: 

The patentability of claims 2-7 and 8 is confirmed. 
Claim 1 is cancelled. 

Claim 9 is determined to be patentable as amended. 


Claim 10, dependent on an amended claim, is determined to 


be patentable. 


New claim 11 is added and determined to be patentable. 


11. A trash compactor comprising: 

a. a housing provided with an internal chamber having front 
and rear chamber sections which are adapted to receive trash 
containers; 

b. means to deposit trash in a trash container disposed within the 
Sront chamber section; 

c. reciprocating compacting platen which is extendable down- 
wardly into the trash container disposed within the front 
chamber section to compact trash therein; 

d. a movable support wall transversely disposed in an interior 
chamber between the front and rear chamber sections; 

e. means to fix securely the transverse position of the movable 
support wall between the front and rear chamber sections to 
support the rear panel of a trash container disposed within the 
front chamber section during the compaction of the trash 
therein; and 

Jf£ means to move the movable support wall from its fixed trans- 
verse position to an out-of-the-way position so that a trash 





MARCH 24, 1992 


container in the front chamber section may be moved into the 
rear chamber section. 


B1 4,887,087 (1666th) 
METHOD OF DISPLAYING DETECTED INFORMATION 
ABOUT A ROTATING MASS 
Walter A. Clearwater, Droitwich, England, assignor to Micro 
Control Technology Limited, Fleet, United Kingdom 
Reexamination Request Nos. 90/002,218, Dec. 5, 1990 and 
90/002,256, Jan. 22, 1991. 
Reexamination Certificate for Patent No. 4,887,087, issued Dec. 
12, 1989, Ser. No. 475,252, Mar. 14, 1983. 
Claims priority, application United Kingdom, Mar. 16, 1982, 
8207575; Apr. 22, 1982, 8211646 
Int. C1.5 GO1S 13/00 
US. Cl. 342—61 


AS A RESULT OF REEXAMINATION, IT HAS BEEN 
DETERMINED THAT: 


The patentability of claims 1-7 is confirmed. 

1. A method of testing a helicopter rotor having blades, 
comprising the steps of receiving a signal from each of the 
rotating blades during each rotation of the rotor indicative of 
the angular position and height of the blade tip during that 
revolution while the helicopter is in flight, converting the 
indicative signals into electronic data, and storing the elec- 
tronic data in a memory of a computer on board the helicopter 
and displaying pictorially the blade positions both in the heli- 
copter and subsequently. 


B1 4,899,563 (1667th) 
RE-KEYABLE PIN TUMBLER DRAWER LOCK AND PIN 
TUMBLER CABINET DOOR LOCK 
Frank J. Martin, Seattle, Wash., assignor to Frank J. Martin 
Company, Seattle, Wash. 

Reexamination Request No. 90/002,340, May 6, 1991. 
Reexamination Certificate for Patent No. 4,899,563, issued Feb. 
13, 1990, Ser. No. 328,748, Mar. 22, 1989. 
Continuation of Ser. No. 40,364, Apr. 17, 1987, abandoned 
Int. C15 EO5B 27/00 


U.S. PATENT AND TRADEMARK OFFICE 


(1. A re-keyable lock, comprising: 

a bolt housing including a movable bolt operatively engaged 
with a rotatable cam mechanism having a rotary guide 
portion; 

a unitary shell having a bolt housing cover connected to the 
bolt housing, an elongated cylinder housing defining an 
elongated, unthreaded cylindrical cavity having a for- 
ward opening sized to removably receive a cylinder and 
plug assembly, a rearward opening sized and positioned to 
receive the guide portion of the cam mechanism to guide 
rotation of the cam mechanism about a cam rotation axis, 
and a radially directed, threaded circular aperture; 

an unthreaded cylinder having a smooth exterior surface, a 
radially directed threaded bore, a plurality of radially 
directed, spring-loaded pin tumblers, and an axially di- 
rected plug cavity for receipt of a cylinder plug; 

a cylinder plug sized for receipt of the plug cavity, the 
cylinder plug having a cam mechanism driver; and 

a set screw threadably engageable with the threaded bore 
and the threaded aperture wherein the unthreaded cylin- 
der and the cylinder plug can be combined as an assembly 
which is forwardly removable through the forward open- 
ing for replacement of the pin tumblers by removal of the 
set screw alone so that the cam mechanism remains posi- 
tively centered about the cam rotation axis and so that 
when the assembly is reinserted through the forward 
opening and the threaded bore aligned with the threaded 
aperture, the cam mechanism is properly engaged with the 
cam mechanism driver and so that the cylinder is fixed 
against rotation and longitudinal movement after the set 
screw is engaged.] 


B1 4,911,314 (1668th) 

STOPPER FOR A CONTAINER SUCH AS A BOTTLE, 
AND A PUMP CONNECTABLE THERETO FOR 
EXTRACTION OF GASEOUS MEDIUM FROM OR 
PUMPING IN THEREOF INTO THE CONTAINER 
Bernardus J. J. A. Schneider, Churchillaan 60, 2625 GW Delft, 

Netherlands 

Reexamination Request No. 90/002,228, Dec. 10, 1990. 
Reexamination Certificate for Patent No. 4,911,314, issued Mar. 
27, 1990, Ser. No. 230,072, Aug. 9, 1988. 
Division of Ser. No. 3,784, Jan. 15, 1987, Pat. No. 4,763,883 

Claims priority, application Netherlands, Jan. 20, 1986, 

8600111 
Int. Cl.> B65D 51/16 

US. Cl. 215—228 


AS A RESULT OF REEXAMINATION, IT HAS BEEN AS A RESULT OF REEXAMINATION, IT HAS BEEN 


DETERMINED THAT: 


Claims 1-4 are cancelled. 


DETERMINED THAT: 
The patentability of claims 1-4 and 7-9 is confirmed. 





1932 


Claims 5 and 6 are determined to be patentable as amended. 


1. A hand operated pump for use with an elastic stopper 
inserted in the neck of a bottle for varying the internal pressure 
in the bottle comprising: 

a hollow cylindrical housing having first and second ends; 

a piston having a piston rod in the form of a hollow pipe 

with first and second ends thereon and having a diameter 
slightly smaller than the internal diameter of said cylindri- 
cal housing and a cross wall closing said second end of 
id piston rod thereby forming said piston on said piston 
rod; 
a handle mounted on said first end of said piston rod; 
means for slideably and captivatingly mounting said piston 
in said cylindrical housing with said piston rod being 
extendable only for a predetermined distance from said 
first end of said cylindrical housing and having a predeter- 
mined downward movement in said cylinder; 
an annular downwardly extending means on said second end 
of said cylinder for axially sealingly engaging an annular 
elastic upwardly extending wall of a stopper for changing 
the pressure in a bottle. 


B1 4,971,344 (1669th) 
BICYCLE WITH A FRONT FORK WHEEL SUSPENSION 
Paul H. Turner, Boulder, Colo., assignor to Rockshox, Inc. 

Reexamination Request No. 90/002,416, Aug. 26, 1991. 
Reexamination Certificate for Patent No. 4,971,344, issued Nov. 
20, 1990, Ser. No. 293,257, Jan. 4, 1989. 

Int. C15 B62K 25/08 

US. Cl. 280—276 


AS A RESULT OF REEXAMINATION, IT HAS BEEN 
DETERMINED THAT: 


The patentability of claims 1-14 and 17 is confirmed. 


Claim 15 is determined to be patentable as amended. 


Claim 16 dependent on an amended claim, is determined to 
be patentable. 


1. A bicycle wheel suspension system for the front fork of a 
bicycle, comprising: 
two suspension assemblies, one disposed within each leg of 
the front fork of a bicycle; 
each said suspension assembly including an upper telescop- 
ing tube and a lower telescoping tube, said telescoping 
tubes being configured such that one said telescoping tube 
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is axially, slidably engaged within the other of said tele- 
scoping tubes; 

each said telescoping tube having a sealing plate disposed 
therein, said sealing plates being disposed to form a fluid- 
holding chamber, a respective portion of said chamber 
being disposed within each of said tubes; a fluid being 
disposed within said chamber; 

a fluid valve means being disposed within said chamber and 
functioning to meter the flow of said fluid fro1a one of said 
tubes to the other of said tubes upon the axial, sliding 
movement of said tubes relative to each other; 

wherein said fluid in said chamber is sufficient in volume to 
fill said lower tube portion of said chamber upon the full 
slidable extension of said tubes, and to also fill a portion of 
said upper tube; said upper tube portion of said chamber 


having sufficient volume to hold all of said fluid upon full 
axial sliding compression of said tubes with an air space 
remaining in said upper tube portion of said chamber; 

wherein a first bushing is fixedly engaged to said upper tube 
and makes a fluid-tight sliding seal with said lower tube, 
and a second bushing is fixedly engaged to said lower tube 
and makes a fluid-tight sliding seal with said upper tube; 
and 

wherein a wall of one of said tubes has a port to permit the 
transfer of said fluid through said port and into a space 
between said bushings during axial sliding compressive 
movement of the tube tubes and the bushing on the other 
of said tubes is displaceable into a position blocking said 
port near the end of axially sliding extension of said tubes 
as a means for locking said tubes and preventing contact 
between said bushings. 
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indicates additions made by reissue. 


Re. 33,852 
CHAMBER AND PROCESS FOR THERMAL 
TREATMENT COMPRISING A COOLING PHASE 
Claude Gibot, Malakoff; Jean-Pierre Peyremorte, Montelimar, 
and Richard Sojka, Bonlieu, all of France, assignors to Car- 
boxyque Francaise, Puteaux and Societe Nouvelle Des Eta- 
blissements J. LaGarde, Montelimar, both of, France 
Original No. 4,878,353, dated Nov. 7, 1989, Ser. No. 244,516, 
Sep. 9, 1988. Application for reissue Apr. 12, 1990, Ser. No. 


507,883 
Claims priority, application France, May 2, 1988, 88 05879 
Int. C15 F25D 17/02 
26 Claims 


US. Cl, 62—52.1 


17. A treatment chamber for cooling a charge of solid material, 
comprising a heat insulated casing adapted to resist pressure, said 
casing having a main axis and first and second opposite end clo- 
sures, the chamber defining a first inner space for receiving said 
charge intermediate said end closures, a transverse partition — 
ing a second inner space adjacent said first end closure, said 
partition having an axial opening therethrough, a fan having 
blades disposed in said second space for drawing gas from said first 
space through said opening into said second space, duct means 
communicating between said second space and the interior of said 
casing adjacent said second end closure, nozzle means adjacent 
said partition for spraying a cryogenic fluid, and exhaust means 
for exhausting from the interior of said chamber gas generated 
from said cryogenic fluid cooling the charge. 


Re. 33,853 
PIGMENT PASTE 

Noboru Okoshi, Sodegaura; Masatoshi Motomura, 4 
Mitsuru Oktsubo, Kisarazu, and Takenori Ikeda, Ichihara, all 
of Japan, assignors to Dainippon Ink and Chemicals, Inc., 
Tokyo, Japan 

Original No. 4,071,023, dated Dec. 1, 1987, Ser. No. 854,398, 
Apr. 21, 1986. Application for reissue Dec. 18, 1989, Ser. No. 
452,616 
Claims priority, 


US. Cl. 106—413 12 Claims 

1. A pigment paste comprising a pigment and as a pigment 
dispersing agent, a non-water-soluble compound having a basic 
structure represented by the following formula 


application Japan, Apr. 25, 1985, 60-89286 
Int. C1.5 CO9B 67/50 
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wherein R; represents a hydrogen atom or a C;-Cy alkyl 
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group, and R2 represents a residue of a diol or polyol selected 
from the group consisting of ethylene glycol, propylene glycol, 
diethylene glycol, dipropylene glycol, polypropylene glycol, butane- 
diol, pentanediol, neopentyl glycol, hexandiol, 2,2,4-trimethyl-1,3- 
pentanediol, bisphenols, hydrogenated bisphenols, halogenated 
bisphenols, adducts of a diol with an alkylene oxide, polyester 
diols, hydroxyl-containing fatty acid ester polyols, esters of higher 
fatty acids with a polyol, esters of higher fatty acids with an epoxy 
compound, castor oil, alkyl polyols and acrylic polyols, 
or a mixture of said pigment dispersing agent and an organic 
solvent, said pigment being dispersed in said pigment 
dispersing agent or in said mixture in an amount such that 
the pigment weight concentration (PWC, weight %) as 
defined by 


it of the 
Weight of the plement 
agent + 
solids weight of the 


pigment 


PWO(%) = x 100 


is 0.5 to 99.5% by weight. 


Re. 33,854 
RIGID VIDEO ENDOSCOPE WITH [HEAT] 
STERILIZABLE SHEATH 
Edwin L. Adair, 99 Inverness Dr. East, Englewood, Colo. 80112 
Original No. 4,878,485, dated Nov. 7, 1989, Ser. No. 306,815, 
Feb. 3, 1989. Application for reissue Oct. 15, 1990, Ser. No. 
597,499 


US. Cl. 128—6 


Int. Cl.5 A61B 1/00 
13 Claims 


1. A rigid video endoscope comprising: 

an inner cylindrical body member having a distal end and a 
proximate end; 

a light transmitting element sealed to said distal end of said 
body member; 

an image sensor mounted against said element within said 
body member; 

an electronic cable within said body member, having a distal 
end connected to said image sensor and a proximate end 
extending beyond said proximate end of said body mem- 
ber and connectable to a video processing unit; 

at least one fiber optic bundle within said body member, 
having a distal end adjacent said element and a proximate 
end extending beyond said proximate end of said body 
member and connectable to the video processing unit; 

a strain relief fixture sealingly attached to said proximate end 
of said body member, said electronic cable and said fiber 
optic bundle extending through said fixture, said fixture 
being sealed thereto; 

an outer cylindrical [heat] sterilizable sheath, having a 
distal end and a proximate end, for receiving said inner 
body member and being of substantially the same length as 
said body member; 
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a window sealed to said distal end of said sleeve; 

an accordion-folded, [heat] sterilizable, cylindrical sleeve 
mounted adjacent said proximate end of said sheath and 
extendable along said electronic cable and said optical 
bundle for a substantial distance for maintaining sterility 
of said video endoscope within an operating room; and 

means for releasably locking said body member within said 
sheath. 


Re. 33,855 
TERPOLYMER COMPOSITION FOR AQUEOUS 
DRILLING FLUIDS 
David M. Giddings, and Charles D. Williamson, both of Sugar 
na” assignors to Nalco Chemical Company, Naper- 
Original No. 4,678,591, dated Jul. 7, 1987, Ser. No. 848,527, 
Apr. 7, 1986. Division of Ser. No. 144,260, Jan. 15, 1988. 
Application for reissue Dec. 20, 1988, Ser. No. 286,887 
Int. Cl.5 CO9K 7/02 
U.S. Cl. 507—106 4 Claims 
4. A composition comprising: 
terpolymer segments comprising units derived from acryloni- 
trile, N,N-dimethylacrylamide, and 2-acrylamido-2-methyl- 
propane sulfonic acid, sodium salt wherein said acrylonitrile 
is present in an amount up to about 9.5%, said N,N-dime- 
thyacrylamide is present in an amount up to about 18.4% 
and said 2-acrylamido-2-methylpropane sulfonic acid, so- 
dium salt is present in an amount of about 3.8% to about 
72%; 
from about 5% to about 95% by weight of a lignin, modified 
lignin, brown coal or modified brown coal selected from the 
group consisting of lignites, sulfonated lignites, lignins, leo- 
nardites, lignosulfonates, humic acids, sulfonated humic 
acids, and the salts of each; 
said terpolymer segments being formed in the presence of said 
material. 


Re. 33,856 
TERPOLYMER COMPOSITIONS FOR AQUEOUS 
DRILLING FLUIDS 

David M. Giddings, Sugar Land, and Charles D. Williamson, 
Houston, both of Tex., assignors to Nalco Chemical Company, 
Naperville, Ill. 

Original No. 4,678,591, dated Jul. 7, 1987, Ser. No. 848,527, 
Apr. 7, 1986. Application for reissue Jan. 15, 1988, Ser. No. 
144,260 


USS, Cl. 507—106 2 Claims 

1. A method of improving high temperature fluid loss and 
rheology stabilization of high calcium brine clay-containing 
aqueous oil well drilling fluids which comprises adding thereto 
a stabilizing amount of a water-soluble terpolymer composition 
comprising: a polymer prepared by polymerizing the following 
monomer ingredients: 


Int. Cl.5 CO9K 7/02 


% by Weight 
72-3.8 


Ingredients 

[NaAMPS] 2-acrylamido-2-methyi- 
propane sulfonic acid, sodium salt 
N,N-dimethylacrylamide 
Acrylonitrile 


13.5-0.7 
9.5-0.5 


said composition containing lignin, modified lignin, brown 
coal or modified brown coal in an amount ranging between 
5-95% with the lignin, modified lignin, brown coal or modified 
brown coal having been present during the polymerization of 
the water-soluble polymer, where the lignin, modified lignin, 
brown coal or modified brown coal is from the group consist- 
ing of lignites, sulphonated lignites, lignins, leonardites, ligno- 
sulfonates, alkali metal humic acid salts, humic acids, and 
sulphonated humic acids. 
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Re. 33,857 
IMAGING OF HOT INFRARED EMITTING SURFACES 

OBSCURED BY PARTICULATE FUME AND HOT GASES 

Peter C. Ariessohn, Sumner, and Richard K. James, Federal 
Way, both of Wash., assignors to Weyerhaeuser Company, 
Tacoma, Wash. 

Original No. 4,539,588, dated Sep. 3, 1985, Ser. No. 468,425, 
Feb. 22, 1983. Application for reissue Jun. 15, 1987, Ser. No. 
62,481 

Int. C15 HO4N 7/18 
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1. An imaging apparatus for observing infrared emitting 
surfaces of a kraft waste liquor recovery boiler smelt bed where 
the surfaces are at temperatures of at least 1000° C. and the 
overlying gases and fumes are at substantially higher temperatures 
with the smelt bed surfaces being substantially obscured by fume 
particles which strongly scatter visible light and by hot gas 
species which are themselves strong infrared emitters and 
which selectively absorb radiation from the infrared emitting 
surface which comprises: 

a. image detection means sensitive in the infrared region for 

sensing an image of the emitting surfaces; 

b. lens means for projecting and focusing the infrared image 
of the surfaces on the detection means; 

c. optical filter means limiting the spectral sensitivity of the 
imaging apparatus to wavelengths longer than 1 microme- 
ter and rejecting wavelengths strongly scattered by sus- 
pended fume particles and strongly radiated by or ab- 
sorbed by said gaseous species overlying the surfaces to be 
imaged; and 

d. display means responsive to the detection means for pro- 
ducing a substantially interference free visual image of the 
surfaces being observed. 


Re. 33,858 
APPARATUS FOR MEASURING A CHEMICAL ENTITY 
IN A LIQUID 

Andrian Gropper, Cambridge, and Richard Sidell, Needham, 
both of Mass., assignors to Mallinckrodt Sensor Systems Inc., 
Ann Arbor, Mich. 

Original No. 4,726,929, dated Feb. 23, 1988, Ser. No. 41,650, 
Apr. 21, 1987. Continuation of Ser. No. 695,100, Jan. 25, 
1985, abandoned. Application for reissue Jan. 29, 1990, Ser. 
No. 471,540 

Int. C1.5 GOIN 1/10 

US. Cl. 422—68.1 9 Claims 
1. Apparatus for measuring or detecting a chemical entity in 

a liquid sample, said apparatus comprising a first module opera- 

tionally connected to a second module, 
said first module comprising a flow passage for receiving at 

least one liquid sample and having reagent containing 
means, of sufficient size with sufficient reagent to [mix 
with] analyze a plurality of samples entering said flow 
passage to allow for successive analysis of a [plurlaity] 
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plurality of samples, and having flushing fluid containing module from said second module and connection of a 

means said flow passage including a sensor section includ- replacement first module to said second module, 

ing sensor means for contacting fluid comprising a liquid and wherein said first module is in the form of a sealed 

sample [and] or reagent to measure or detect a chemical disposable cartridge. 

entity of the fluid while establishing a noncontaminating 

relationship with said second module and said first module Re. 33,859 

including pump means for advancing the sample along t~RMETICALLY SEALED ELECTRONIC COMPONENT 

said flow passage and actuating said flushing fluid contain- I. Macit Gurol, Seattle, Wash., assignor to John Fluke Mfg. Co., 

ing means, thereby flushing said first module between Inc., Everett, Wash. 

analysis of successive samples, Original No. 4,725,480, dated Feb. 16, 1988, Ser. No. 779,643, 
Sep. 24, 1985. Application for reissue Nov. 2, 1990, Ser. No. 
608,506 


Int. Cl.> B32B 3/02 
US. Cl. 428—76 23 Claims 
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1. A hermetically sealed device comprising: 
a substrate providing a base for supporting electronic cir- 
cuitry thereon; 
electronic circuitry disposed on said substrate; and 
a vitreous glass covering disposed over and hermetically 
said second module comprising means for actuating said sealing said electronic circuitry with said vitreous glass 
pump means, covering sealed onto said substrate, wherein said vitreous 
said second module being connected to said first module via glass covering has a sealing temperature below about 380° 
connecting means permitting disconnection of said first C. at pressures above about 100 psi. 
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Illustrations for plant patents are usually in color and therefore it is not practicable to reproduce the drawing. 


7,834 
HIBISCUS PLANT NAMED WAIKIKI 

Frank C. Moser, Alva, Fla., assignor to Yoder Brothers, Inc., 

Barberton, Ohio 

Filed Sep. 7, 1990, Ser. No. 578,770 
Int. C1.5 AO1H 5/00 

U.S. Cl. Pit.—54 1 Claim 

1. A new and distinct Hibiscus plant named Waikiki, as 
described and illustrated. 


7,835 
HIBISCUS PLANT NAMED FLAMINGO 

Frank C. Moser, Alva, Fla., assignor to Yoder Brothers, Inc., 

Barberton, Ohio 

Filed Sep. 7, 1990, Ser. No. 578,771 
Int. C1.5 AO1H 5/00 

US. Cl, Pit.—54 1 Claim 

1. A new and distinct Hibiscus plant named Flamingo, as 
described and illustrated. 


7,836 
HIBISCUS PLANT NAMED CRIMSON TIDE 

Frank C. Moser, Alva, Fla., assignor to Yoder Brothers, Inc., 

Barberton, Ohio 

Filed Sep. 7, 1990, Ser. No. 578,772 
Int. Cl.5 AO1H 5/00 

USS. Cl. Pit.—54 1 Claim 

1. A new and distinct Hibiscus plant named Crimson Tide, as 
described and illustrated. 


7,837 
NEW GUINEA IMPATIENS PLANT NAMED MELISSA 
Ludwig Kientzler, Gensingen, Fed. Rep. of Germany, assignor to 
Paul Ecke Ranch, Inc., Encinitas, Calif. 
Filed Sep. 5, 1990, Ser. No. 577,131 
Int. C1.5 AO1H 5/00 
US. Cl. Pit.—68 1 Claim 
1. A new and distinct cultivar of Impatiens plant named 
Melissa, as illustrated and described. 


7,838 

NEW GUINEA IMPATIENS PLANT NAMED DELIAS 
Ludwig Kientzler, Gensingen, Fed. Rep. of Germany, assignor to 

Paul Ecke Ranch, Inc., Encinitas, Calif. 

Filed Sep. 5, 1990, Ser. No. 577,133 
Int. C15 AO1H 5/00 

US. Cl. Pit.—68 1 Claim 

1. A new and distinct cultivar of Impatiens plant named 
Delias, as illustrated and described. 


7,839 
NEW GUINEA IMPATIENS PLANT NAMED SATURNIA 
Ludwig Kientzler, Gensingen, Fed. Rep. of Germany, assignor to 
Paul Ecke Ranch, Inc., Encinitas, Calif. 
Filed Sep. 5, 1990, Ser. No. 577,134 
Int. Cl.5 AO1H 5/00 
US. Cl. Pit.—68 1 Claim 
1. A new and distinct cultivar of Impatiens plant named 
Saturnia, as illustrated and described. 


7,840 

NEW GUINEA IMPATIENS PLANT NAMED ANAEA 
Ludwig Kientzler, Gensingen, Fed. Rep. of Germany, assignor to 

Paul Ecke Ranch, Inc., Encinitas, Calif. 

Filed Sep. 5, 1990, Ser. No. 577,136 
Int. C1.5 AO1H 5/00 

US. Cl. Pit.—68 1 Claim 

1. A new and distinct cultivar of Impatiens plant named 
Anaea, as illustrated and described. 


7,841 

CHRYSANTHEMUM PLANT NAMED CORAL POMONA 
Cornelis P. VandenBerg, Salinas, Calif., assignor to Yoder 

Brothers, Inc., Barberton, Ohio : 
Filed Aug. 23, 1990, Ser. No. 571,446 

Int. C1.5 AO1H 5/00 

US. Cl. Pit.—76 1 Claim 

1. A new and distinct Chrysanthemum plant named Coral 
Pomona, as described and illustrated. 


7,842 
CHRYSANTHEMUM PLANT NAMED DARK POMONA 
Cornelis P. VandenBerg, Salinas, Calif., assignor to Yoder 
Brothers, Inc., Barberton, Ohio 
Filed Aug. 23, 1990, Ser. No. 571,515 
Int. C1.5 AOIH 5/00 
US. Cl. Pit.—76 1 Claim 
1. A new and distinct Chrysanthemum plant named Dark 
Pomona, as described and illustrated. 
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5,097,534 
PROTECTIVE GARMENT 
Tucker Viemeister, New York, N.Y.; Daniel Formosa, Mont- 
ville, and Stephen Russak, Hoboken, both of N.J., assignors to 
Chicopee, New Brunswick, N.J. 
Filed Apr. 5, 1991, Ser. No. 681,232 
Int. C15 A41D 13/00 


1. A folded protective garment wherein, in its unfolded state 

such garment comprises: 

a front, back, top, and bottom portions of a gown like gar- 
ment having a bottom opening and an opposed neck open- 
ing and having sleeves with sleeve hand openings to ac- 
commodate the hands of the wearer; 

said garment having an inside surface and an outside surface; 

said folded garment having been folded to facilitate donning 
by the wearer, said folding comprising: 

a first, lowermost portion of the garment bottom being 
inverted to overlie a second, contiguous next lowermost 
portion of the garment; 

the second portion, together with said overlying first por- 
tion, being inverted to overlie a third, contiguous, third 
lowermost portion of the garment; 

said portions of said garment being selected so that essen- 
tially all but those portions of the garment adjacent the 
neck opening being overlain with inverted garment por- 
tions, with the bottom of said folded garment, opposite the 
neck opening, being open; 

said sleeves being inverted and drawn down, within said 
folded garment, toward the open bottom of said folded 
garment, with the sleeve openings being accessible to the 
wearer through the open bottom of the folded garment; 

said portions adjacent said neck opening being inverted and 
drawn down within said folded garment toward the open 
bottom of said folded garment, with the neck opening 
being accessible to the wearer through the open bottom of 
the folded garment; 

whereby the wearer may insert the wearer’s hands into said 
sleeve openings and the wearer’s head into said neck 
opening and have the inverted portions of the garment be 
drawn down about the wearer’s body as the wearer’s arms 
and neck reinvert the sleeves and neck portions of the 
garment, thus donning the garment without contaminat- 
ing outside surfaces thereof. 


5,097,535 
GARMENT FOR USE IN HEALTH CARE SITUATIONS 
Betty J. Dye, Rte. 3, Box 9, and Steve Dillard, Rte. 2, Box 6, 

both of Blue Springs, Miss. 38828 

Filed Nov. 8, 1990, Ser. No. 610,765 
Int. Cl.5 A41B 9/00; A41D 10/00 
U.S. Cl. 2—69 4 Claims 
1. A garment to be worn in a health care situation compris- 
ing: 

a shirt which includes a body having a front section, a rear 
section, a shoulder portion that fits on a wearer’s shoul- 
ders, a top front section that is located on a wearer’s collar 


bone area when the shirt is worn, a neck portion that is 
located on one end of the shirt body, said neck portion 
having a front section intersecting said body top front 
section, said shirt body further including a spread collar 
adjacent to said neck portion and said shoulder portion, a 
shirttail on another end of said shirt body, a front placket 
portion extending along said shirt front section from said 
neck portion to said shirttail, two identical sleeves, each 
sleeve extending from said collar at one end thereof to a 
cuff at another end thereof, each cuff being located adja- 
cent to the wearer’s hand when said shirt is being worn, a 
plurality of button holes defined through said placket 
portion, a plurality of buttons on said shirt body in posi- 
tion to be received in said button holes; 

each sleeve having an openable seam extending for the entire 
length of each sleeve from said collar to said cuff and 
being separable to open each shirt sleeve for exposing the 
wearer’s arm to a health care provider, said openable seam 
of each sleeve intersecting said neck portion front section 
adjacent to the wearer’s collar bone and extending across 
said shirt body top front section; 

fastening means on each sleeve adjacent to said openable 
seam of each sleeve for releasably closing the openable 
seam of each sleeve; 


a pants portion that includes a front section, a rear section, a 
waistband on one end thereof, a crotch section extending 
from said pants portion front section to said pants portion 
rear section, a fly front extending from said waistband to 
said crotch section in said pants portion front section, two 
identical leg sections with each leg section extending from 
said waistband to a cuff on a bottom and covering a thigh 
portion of the wearer and the ankle of the wearer, with the 
cuff of each leg section being located adjacent to the 
wearer’s ankle when said pants portion is worn, each pants 
portion leg section being tapered with said cuff being 
tighter about the wearer’s ankle than said that portion of 
the leg portion section adjacent to the thigh of the wearer, 
each leg portion having an openable seam which extends 
for the entire length of each leg portion from said waist- 
band to said cuff, said openable seam of each pants portion 
leg section being separable to provide access to the wear- 
er’s legs and hips for providing health care to the wearer, 
said openable seam of each pants portion leg section being 
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located closer to the front section of the pants portion than 
to the rear section of the pants portion; and 
releasable fastening means on each leg section openable 


seam for releasably closing the openable seam of each leg 


section. 


5,097,536 
MEDICAL EXAMINATION GARMENT 
Robert A. Cohen, Atlanta, Ga., assignor to Dignity Wear, Inc., 
Boca Raton, Fila. 
Filed Jun. 13, 1991, Ser. No. 714,927 
Int. C15 A41B 1/00, 1/18; A41D 1/18, 13/00 
US, Cl, 2—114 6 Claims 


1. A garment adapted to be worn by a female patient for 
mammogaphic examinations and the like, and with the garment 
comprising a back, a font yoke that extends between opposite 
side of said back and is shaped to cover front shoulder and 
throat portions of the patient above her breasts, a lower front 
apron that extends between opposite side of said back and is 
shaped to cover a front abdominal portion of the patient below 
her breasts, a repositionable right breast and axilla panel that 
extends from the right side of said back shaped and sized to 
cover substantially all of the right breast of the patient and to 
overlap an upper portion of said apron, right fastening means 
for releasably fastening said right breast and axilla panel to said 
yoke for suspension therefrom, a repositionable left breast and 
axilla panel that extends from the left side of said back shaped 
and sized to cover substantially all of the left breast of the 
patient and to overlap an upper portion of said apron, and left 
fastening means for releasably fastening said left breast and 
axilla panel to said yoke for suspension therefrom. 
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5,097,537 
DETACHABLE MULTISECTIONAL HOSIERY 
Gloria M. Ewing, P.O. Box 2213, Toulca Lake, Calif. 
91610-0213 
Filed Jan. 18, 1991, Ser. No. 642,915 
Int. Cl.> A41B 11/04 
US. Cl. 2—409 


1. A multisectional pair of detachable pantyhose, compris- 
ing: 
a panty portion; and 
a pair of leg portions detachably connected to the panty 
portion by elastic means. 


5,097,538 
HELMET 


James J. Feuling, Ventura, Calif., assignor to Feuling Engineer- 
ing, Inc., Ventura, Calif. 
Filed Jun. 11, 1990, Ser. No. 535,513 
Int. Cl.5 A42B 1/06 


1. An improved helmet comprising: 

an outer shell surface, said outer shell surface increasing in a 
downstream width from a front surface to a maximum 
width and decreasing downstream therefrom and said 
outer shell surface being effectively extended downstream 
of said maximum width at a location having an angle no 
greater than 7 degrees in decreasing downstream helmet 
width from said maximum width by means of a helmet 
attached band having an outer surface which is a continu- 
ation of substantially the widest width surface of said 
outer shell surface. 
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5,097,539 
HYGIENIC SPRAY APPARATUS INTEGRAL WITH 
TOILET 


GENERAL AND MECHANICAL 


5,097,540 
SELF-CONTAINED HAND-HELD BIDET 
Harold B. Lovitt, 8427 Kirkwood Dr., Los Angeles, Calif. 90046 


Virginia K. Tchorbadjian, 1603 Plainfield Pk., Johnston, R.I. Continuation-in-part of Ser. No. 249,053, Sep. 26, 1988, Pat. No. 


02919 
Filed Jul. 30, 1990, Ser. No. 559,256 
Int. C15 A47K 3/20, 3/22 
14 Claims 


1. An improved hygienic spray apparatus for use in connec- 

tion with a toilet bowl comprising: 

a crescent-shaped shelf means integrally protruding from the 
forward right hand side of a toilet bowl means, the shelf 
means and the bowl means comprising a unitary body; 

the toilet bowl means comprising a main bowl portion for 
holding water therein supplied by a first source of water, 
the main bowl portion having an open top for receiving 
waste therethrough into the water; 

the shelf means having an aperture in a top surface thereof 
for mounting a water spray means therein, the water spray 
means being connected to one end of a flexible hose, the 
other end of the hose being connected to a second source 
of water; 

the shelf means forming an enclosed chamber around the 
outside surface of the main bowl portion of the toilet bowl 
means; 

the shelf means being disposed on the right hand side of the 
bowl means below the rim of the open top such that the 
water spray means is readily manually accessible by a 
person sitting over the remain bowl for ready removal 
from the mounting aperture and ready insertion back into 
the aperture; 

the hose being readily slidable through the mounting aper- 
ture during manual removal and insertion of the water 
spray means, the chamber enclosably storing the hose out 
of sight when the water spray means is mounted within 
the mounting aperture; the apparatus further comprising a 
door mechanism mounted within the toilet bowl means 
below the shelf means, the door mechanism being con- 
toured to be continuous with the normal contour of the 
toilet bow! means. 


4,890,340. This application Dec. 1, 1989, Ser. No. 444,465 
The portion of the term of this patent subsequent to Jan. 2, 2007, 
has been disclaimed. 

Int. Cl.5 A61H 35/00, 9/00 

25 Claims 


1. A self-contained hand-held bidet device for discharing a 

stream of fluid comprising: 

a rigid elongate slender housing having a longitudinal axis 
with a first end and an opposite second end along said axis 
and adapted to be held in the hand of a user and defining 
an internal space between said first and second ends; 

a nozzle means defining a rigid elongate conduit to carry and 
direct said stream of fluid; 

a fluid-seal means rigidly affixing the first end of said nozzle 
means to said first end of said housing, said nozzle means 
accordingly being mounted to retractably move between 
an extended position where said nozzle means extends 
outwardly from said housing and a retracted position 
where said nozzle means extends alongside said housing 
toward said second end, said fluid-seal means and said 
nozzle means, when in the extended position, being sized 
and shaped to spray said stream of fluid away from said 
conduit in a longitudinal direction to impact a genital area 
of said user; 

a self-contained reservoir means for receiving said fluid, said 
reservoir means being attached to said housing to be car- 
ried with said housing; 

pump means affixed to said housing for drawing fluid from 
said reservoir means and forcing a fluid stream through 
said fluid-seal means to emerge from said nozzle means; 
and 

a battery contained in said housing for powering said pump. 


5,097,541 
SHOWER CURTAIN HOLDING DEVICE 
Charles A. Annand, 4 Ridgewood Drive, Truro, Nova Scotia, 
Canada B2N 5R4 
Filed Oct. 31, 1990, Ser. No. 606,833 
Claims priority, Canada, May 17, 1990, 2017051 


Int. C1.5 A47K 3/00 

US. Cl. 4—558 17 Claims 

1. A curtain holder for use with a shower curtain of type 
suspended from a support rod by a plurality of curtain hooks 
slidable along said rod to enable the curtain to be extended 
from an open position on spreading of said hooks to a closed 
free hanging position defining one side of a shower area, said 
holder comprising: 

a rigid elongated curtain engaging member having attach- 
ment means for suspending an upper end thereof from said 
support rod for free swinging movement away from said 
shower area, and a weight member connected to said 
curtain engaging member and movable relative thereto 
between an inactive position where said weight member 
hangs from said curtain engaging member to a raised 
biasing position where said weight member engages said 
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elongated member for applying a turning force to said lar, vertically elongated panels, each having a top edge, a 
curtain engaging member causing said curtain engaging bottom edge and two side edges; 
first and second hinge means each comprising a hinge spine 
and a pair of channels supported therefrom; 
each said channel having a central axial plane therealong; 
adjacent side edges of said first and second panels being 
received and secured in sealed relationship to respective 
channels of said first hinge means; 
adjacent side edges of said second and third panels being 
received and secured in sealed relationship to respective 
channels of said second hinge means; 
said first hinge means having a hinge axis thereof offset from 
the central axial plane of associated said channels, to 
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member to rotate about said rod and force said curtain | 
outwardly of said shower area. | 


TE 
5,097,542 7 7 % 
BATHING CHAIR aes = 
Gary M. Roesler, P.O. Box 623, Grafton, N. Dak. 58237 permit said first and second panels to swing between a 
Filed May 16, 1990, Ser. No. 523,993 coplanar position and a parallel, overlapping position; said 
Int. CLS A47K 3/12 second hinge means having a hinge axis thereof contained 
in the axial plane of associated said channels to permit said 
second panel to swing relative to said third panel between 
a coplanar position and 90° on each side thereof; 
flexible sealing means associated with each said hinge, said 
hinge spine, channels and sealing means being substan- 
tially coextensive and located continuously along medial 
portions of said panels; means for securing said third panel 
to a wall surface, and 
said first and second panels being supported from said third 
panel solely by means of said hinge means. 


5,097,544 
Me CONVERTIBLE SOFA BED 
1. A shower seat assembly comprising: John Barabas, Carle Place, N.Y., assignor to Castro Convertible 
a main support assembly adapted to rest on the floor of a Corporation, New Hyde Park, N.Y. 
bathing compartment, the bathing compartment having Filed Jul. 2, 1991, Ser. No. 724,921 
side walls; Int. CLS A47C 17/13, 17/22 
a seat mounted on the main support assembly; US. Cl. 5—13 
adjustment means between the seat and the main support 
assembly comprising members to permit adjustment of the 
seat linearly in a direction substantially perpendicular to 
the side walls of the bathing compartment, and to permit 
swiveling movement of the seat about a generally upright 
axis of the seat by a person seated thereon; 
locking means for releasably securing the seat relative to the 
main support assembly; and 
securing means to prevent sliding of the support relative to 
the surface on which it is supported, the securing means 
comprising suction cups adapted to engage an interior 
surface of the bathing compartment. 


5,097,543 
SHOWER DOOR 


Canada 
Filed Dec. 3, 1990, Ser. No. 622,583 1. A convertible sofa comprising a frame and a folding bed 
Int. C15 A47K 3/22; EOSD 15/00 mechanism mounted on the frame to swing into and out of the 
US, Cl. 4—607 18 Claims frame between folded and extended positions, said mechanism 
1. A frameless shower door assembly comprising: including a plurality of bed sections pivotally connected in 
first, second and third generally planar, generally rectangu- series and constituting a support section located generally 
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within said frame, an intermediate section pivotally connected 
to the support section, a center section pivotally connected to 
the intermediate section and a foot section pivotally connected 
to the center section; and linkage means operatively intercon- 
necting said sections for permitting the sections to be pivoted 
relative to each other between said extended position wherein 
the sections are linearly aligned and said folded position 
wherein the foot section extends in a substantially horizontal 
plane parallel to and above said intermediate and support 
sections and the center section extends substantially vertically 
between the intermediate and foot sections; said linkage means 
including means for allowing the folded over foot, center and 
intermediate sections to move into and downwardly in the 
frame adjacent said support section; said moving means includ- 
ing a spring biased support bar pivotally connected to said 
frame, locking means pivotally connected to said intermediate 
section for locking said intermediate, center and foot sections 
in said extended position and for unlocking said sections when 
the foot section is manually pivoted upwardly about said cen- 
ter section towards the folded position, and a push linkage 
assembly connected between said locking means and said 
support bar, said push linkage assembly including a first link 
pivotally connected at its first end to said locking means; a 
connector link pivotally connected at one end to said interme- 
diate section and pivotally connected to the second end of said 
first link; and a third link pivotally connected at one end to said 
connector link above the latter’s connection to the intermedi- 
ate section and pivotally connected at its opposite end to said 
frame, said support bar being pivotally connected to said third 
link, whereby movement of the locking means during move- 
ment of said foot and center sections to the folded positions 
pivots said connector link and third link against the bias of said 
support arm to allow the folded over foot, center and interme- 
diate sections to move into and downwardly in the frame. 


5,097,545 
SPRING SUPPORTED, HAMMOCK TYPE INFANT 
CRADLE 
Ambrose C. S. Hooi, 124-128 Foster Road, Hillcrest, South 
Australia, Australia 5086 
Filed Sep. 16, 1991, Ser. No. 760,675 
Int. Cl.5 A47D 9/02; A45F 3/22, 3/24 


US. Cl. 5—104 7 Claims 


1. An infant cradle comprising 

a support stand having a ground engaging base member, an 
upright member extending upwardly in relation to the 
base member, and a support member extending away from 
said upright member, 

a wire spring suspended from said support member, and 

a hammock suspended from the lower end of the spring, said 
hammock comprising a closed, continuous loop of sheet 
material, said loop being gathered at the point where it is 
suspended from said spring, and second gathers being 
formed at either side of said spring, and a spreader bar 
extending between said second gathers so as to hold the 
loop open as it hangs from said spring, said upright mem- 
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ber being inclined such that said hammock hangs substan- 
tially over the center of said base member. 


5,097,546 
BIAXIAL ROCKING SWINGING HAMMOCK FRAME 
George C. Turner, III, 76 Jackson St. #7, Hoboken, N.J. 07030 
Filed Jun. 7, 1991, Ser. No. 711,882 
Int. Cl.5 A45F 3/22 
USS. Cl. 5—127 


1. A biaxial rocking swinging hammock frame for a ham- 

mock with two connecting ends, comprising: 

(a) a first bipod having first and second legs joined at their 
upper ends to form a first apex adapted for securing one 
connecting end of the hammock thereto, the first and 
second legs of the first bipod each have a lower end which 
are connected together by a flexible link means which 
permits independent movement of said lower ends, the 
lower ends forming a foot upon which the first bipod 
pivots along a first bipod pivot axis; 

(b) a second bipod having first and second legs joined at 
their upper ends to form a second apex adapted for secur- 
ing the other connecting end of the hammock thereto, the 
first and second legs of the second bipod each having a 
lower end which are connected together by a flexible link 
means which permits independent movement of said 
lower ends, the lower ends forming a foot upon which the 
second bipod pivots along a second bipod pivot axis as to 
permit rocking and swinging of the hammock; and 

(c) link means connecting the feet to form a trapezoidal base 
for the frame by locating and holding the feet and pivot 
axis of the first bipod below the second bipod and the feet 
and pivot axis of the second bipod below the first bipod. 


5,097,547 

VIBRATION ABSORBING DEVICE FOR STRUCTURE 
Naoki Tanaka; Kuniaki Sato; Mikio Kobayashi; Koji Ishii; 

Toshiyuki Fukimoto; Yoshikatsu Miura, and Toshikazu 

Yamada, all of Tokyo, Japan, assignors to Kajima Corpora- 

tion, Tokyo, Japan 

Filed Aug. 28, 1990, Ser. No. 573,846 
Int. Cl.5 E04H 9/02 

US. Cl. 5—173 R 
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1. A vibration absorbing device to protect a building, having 
first and second building members, against vibration caused by 
seismic tremors and/or wind, comprising: a first vibration 
absorbing member adapted to be arcuately shifted in a first 
direction and rigidly securable to said first building member; a 
second vibration absorbing member adapted to be arcuately 
shifted in a direction opposite to that of said first vibration 
absorbing member and rigidly securable to said second build- 
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ing member; said first and second vibration absorbing members 
being secured together by elasto-plastic connecting members 
being secured together by of at least one of said vibration 
absorbing members absorbs vibration energy by elasto-plasti- 
cally deforming said elasto-plastic connecting members. 


5,097,548 
INFLATABLE SELF-SUPPORTING COVER 
Douglas M. Heck, 1610 Weisel Rd., Quakertown, Pa. 18951, 
and Robert W. Alexander, 103 Fenwick Rd., Cherry Hill, N.J. 
08034 
Filed Apr. 18, 1990, Ser. No. 510,574 
Int. Cl.5 A47C 29/00; A47G 9/02 


1. A free standing inflatable, open-ended, self-supporting 
cover suitable for placement, independent of any external 
support, over a body, comprising: 

(A) an inflatable cover support portion comprising: 

(a) a top sheet, 

(b) a bottom sheet, and 

(c) a plurality of spaced ribs formed by cutting the shape 
of a flattened oval from a single sheet of material ex- 
tending transverse to the length of said cover between 
said top and bottom sheets and separating said cover 
support portion into a plurality of compartments; and 

(B) a duct connecting with said cover support portion com- 

partments and having an opening therein for admitting 
pressurized gas thereto for circulation to and through said 
cover support portion compartments for inflation thereof, 
whereby said cover support portion assumes an arch-like 
shape transverse to said cover and spanning said body 
independent of any external support. 


5,097,549 
BEACH TOWEL WITH SYMMETRICAL TANNING 
DEVICE 
Alan H. Swing, 916 Yachtsman Way, Annapolis, Md. 21403 
Filed Oct. 9, 1990, Ser. No. 594,745 
Int. Cl. F47G 9/06; GO1C 17/34 


US. Cl. 5—417 1 Claim 


1. A beach blanket assembly comprising the combination of 
a generally rectangularly shaped beach towel with a single 
grommet installed adjacent the center of one of the short edges 
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of the towel’s perimeter, an arcuate gauge printed on the towel 
radiating from the grommet with an arc of 30 degrees, of 
which 15 degrees is to either side of a line extending through 
the grommet parallel to the towel’s longitudinal axis, a pivot/- 
gnomon dowel extending through said grommet into a ground 
surface underlying the towel, said pivot/gnomon dowel hav- 
ing a decorative end piece which matches a printed design 
upon said towel, said pivot/gnomon dowel and said arcuate 
gauge acting in combination as a means for measuring a period 
of time when the towel is spread upon said surface. 


5,097,550 
COVER FOR HOSPITAL BED RAILS 
John J. Marra, Jr., 2438 Ione St., Sacramento, Calif. 95864 
Filed Jun. 17, 1991, Ser. No. 716,516 
Int. Cl.5 A47C 21/08 


USS, Cl. 5—424 6 Claims 


1. In combination: 

bed rail means including a framework defining an opening 
and including a generally horizontally disposed top rail, a 
generally horizontally disposed bottom rail spaced from 
said top rail, and a pair of end rails spaced from each other 
and interconnecting said top and bottom rails, said bottom 
rail being connected to a bed frame by connector elements 
extending between said bottom rail and said bed frame, 
and said bed rail mean having equipment housing means at 
a predetermined location within said framework; 

a cover of unitary construction for said bed rail means, said 
cover including first and second primary cover elements 
spaced from one another and having an outer peripheral 
configuration generally corresponding to the outer pe- 
ripheral configuration of said framework, a top cover 
element extending between said first and second primary 
cover elements at upper edges of said first and second 
primary cover elements, and side cover elements extend- 
ing between and fixedly connected to said first and second 
primary cover elements at side edges of said first and 
second primary cover elements along the lengths of said 
side edges and downwardly from said top cover element 
whereby the cover is permanently closed at the sides, said 
primary cover elements, said top cover element and said 
side cover elements each being of multi-wall construction 
and including a flexible outer wall, a flexible inner wall, 
and a layer of resilient material disposed between the 
flexible outer and inner walls of all of said cover elements, 
all of said flexible inner and outer walls being formed of 
liquid impermeable sheet plastic material for protecting 
said layer of resilient material, said cover defining an 
interior for snugly receiving said framework and said 
primary and side cover elements defining an opening 
communicating with said interior for allowing ingress and 
egress of said framework relative to said interior, and said 
cover additionally defining an aperture disposed in at least 
partial registry with said equipment housing means when 
said framework is disposed within said cover interior with 
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said framework covered by said cover to permit manual 
access to said equipment housing means, said aperture 
being located in one of said primary cover elements and 
passing completely through the flexible inner and outer 
walls and layer of resilient material disposed therebetween 
of said one primary cover element; and 

attachment for releasably attaching said cover to said frame- 
work when said framework projects through said opening 
and is snugly retained within said cover interior. 


5,097,551 
SKELETAL SUPPORT PILLOW 
Jason D. Smith, 6253 W. Port Ave., Milwaukee, Wis. 53223 
Filed May 20, 1991, Ser. No. 703,019 
Int. Cl.5 A47G 9/00 
4 Claims 


1. A skeletal support pillow conforming to the bodily skele- 

tal dimensions of a user comprising: 

a head support pillow section having a thickness approxi- 
mately equal to the distance between the acromial clavicu- 
lar joint to the ipsilateral angle of the jaw of the user, 

an arm tunnel/bridge section attached at one side to the base 
of said head support pillow section, said tunnel having a 


diameter slightly greater than the maximum diameter of 


the user’s upper arm measured at the level of the mid- 
biceps, 

a body support section attached to the opposite side of the 
arm tunnel/bridge section, said body support section 
having an upper body support portion having a thickness 
approximately equal to the distance between opposite 
axillary folds of the user’s body, and a lower limb support 
section approximately equal in thickness to the distance 
between the lateral aspect of the user’s greater trochanter 
and the contralateral anterior superior iliac spine, the 
upper body support section having a width approximately 
equal to the distance between the user’s anterior chest and 
elbow, with arm extended, and the lower limb supporting 
section having a width approximately equal to the length 
of the user’s femur. 


5,097,552 
INFLATABLE AIR MATTRESS WITH STRAPS TO 
ATTACH IT TO A CONVENTIONAL MATTRESS 
Eric Viesturs, Village Southbury, Conn., assignor to Connecticut 
Artcraft Corporation, Naugatuck, Conn. 
Filed Oct. 7, 1991, Ser. No. 772,683 
Int. Cl.5 A47C 27/08; A61G 7/057 
U.S. Cl. 5—449 1 Claim 
1. An inflatable air mattress adapted to be securely disposed 
on top of a conventional mattress for proper support of a 
patient, said mattress comprising: 
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a first upper air impervious rectangularly shaped flexible 
layer having opposite ends and opposite sides; 

a second lower air impervious rectangularly shaped flexible 
layer having like opposite ends and like opposite sides, the 
peripheries of the first and second layers being joined 
together in air impervious sealed relationship, the first and 
second layers being also joined together in air impervious 
sealed relationship in small selected areas spaced from 
each other and from said peripheries; 

an air inlet port secured to said second layer and communi- 
cating with the interior of the layers; 

an air outlet port spaced from the inlet port, said outlet port 
being secured to said second layer and communicating 
with the interior of the layers; 


first and second spaced strap engaging means secured to the 
second layer adjacent one side of the second layer and 
extending beyond said one side; 

third and fourth spaced strap engaging means secured to the 
second layer adjacent the opposite side of the second layer 
and extending beyond said opposite side, the third means 
being horizontally aligned with the first means, the fourth 
means being horizontally aligned with the second means; 
and 

first and second straps of adjustable length, the first strap 
being adapted to cooperate with the aligned first and third 
means, the second strap being adapted to cooperate with 
the aligned second and fourth means, each of the first and 
second straps being adjustable with the aid of hook and 
loop type fasteners positioned on the first and second 
straps. 


5,097,553 
LEG SUPPORT FOR RELIEF OF BACK PAIN 
Kevin O. Boland, 5623 Massachusetts Ave., Bethesda, Md. 
20816 
Filed Jul. 16, 1991, Ser. No. 730,606 
Int. Cl.5 A47G 9/00 
US. Cl. 5—648 


1. A device for the relief of back pain of a user comprising: 

a support over which the user’s legs are adapted to be 
draped; 

said support comprising: 

a ground engaging bottom having first and second longitudi- 
nal edges, a front edge and a rear edge; 

first and second vertical sidewalls located on opposite sides 
of said bottom and extending upwardly therefrom; 

an inclined front surface extending upwardly from said front 
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edge at an angle of between 25 degrees and 39 degrees aligned to and fixedly mounted to a forward end of a 
from the vertical, said front surface having a length suffi- support shank, and 
cient to engage the buttocks and rear thighs of the user; the support shank including a support shank cavity directed 
a substantially horizontal top surface extending between said into the shank coaxially aligned with the shank and the 
first and second vertical sidewalls and said front surface pilot drill bit, wherein at least one of the plurality of pilot 
and having a longitudinal length sufficient to support that drill adapters includes a shank cavity of a first cavity 
portion of the user’s leg between the knee and the foot; configuration and wherein at least one further shank cav- 
a rear sidewall extending upwardly from said rear edge and ity of the plurality of pilot drill adapters is defined by a 
having its upper portion merging with said top surface at second screw driver cavity configuration, and 
a first rounded corner opposite said front surface; plurality of screw driver bit adapters slidably received 
said inclined front surface and said horizontal top surface within the second bores, wherein at least one screw driver 
meeting at a second rounded corner that engages the inner bit of the plurality of screw driver bit adapters includes a 
area of the user’s knee; d : forward end of a first configuration complementarily 
said top surface being formed with a lateral depression run- received within the first cavity configuration, and 
ning between the vertical sidewalls, said depression being wherein at least one of the screw driver bit adapters in- 
located between said first and second rounded corners and cludes a further forward end defined by a second configu- 
being sized to received and support the calves of a user. 


5,097,554 
SCRAPER-HAMMER TOOL 
Jack G. McLaughlin, Escondido, Calif., assignor to Santa Tool 
Company, Inc., Portales, N. Mex. 
Filed Oct. 15, 1991, Ser. No. 776,220 
Int. Cl.5 B25F 1/00 


SS>s555) 
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ration complementarily received within the second screw 
driver cavity configuration, and each of the screw driver 
bit adapters includes an elongate coaxially aligned shank 
for reception within a drill chuck, and 
further including a plurality of adapter screw driver bits 
receivable within the third bores, wherein at least one of 
the plurality of adapter screw driver bits includes a screw 
driver bit forward end of a forward first configuration and 
a screw driver bit rear end including a first cavity defined 
1. A scraper-hammer tool comprising: by a first screw driver cavity configuration, and 
an essentially square-shaped scraper blade, said square shape _at least a further one of the plurality of adapter screw driver 
defining a horizontal plane and comprising four blades bits includes a further screw driver bit forward end of a 
with two blades pointing in a direction of about 45 degrees forward second configuration and a second cavity di- 
upward from said plane and two blades pointing down- rected within a further screw driver bit rear end of the 
ward about 45 degrees from said plane, further one of the screw adapter screw driver bits defined 
a steel nob having the general shape of a roughly cylindrical by a second screw driver cavity configuration. 
hammerhead defining a hammer end and a base end and 
having a screw socket in its base end, 
a body comprising a handle and a head portion comprising a 
screw hole and defining a top and a bottom and molded to 
fit said blade at its bottom and molded to fit said nob at its 
top, 
a screw sized to fit through said hole in said blade, through 
said hole in said head portion of said body and to screw 5,097,556 


as eaaaamiaesiin ieneiocnae LAUNDRY WASTE WATER TREATMENT AND WASH 
PROCESS 
5,097,555 Richard B. Engel, Ft. Pierce; John B. Gallo, Port St. Lucie; 
DRILL BIT AND SCREW DRIVER KIT Donald H. Bladen, Vero Beach, and Virginia F. Engel, Ft. 
Steven M. Dwyer, 728 Wandering Way, Oklahoma City, Okla. _ Pierce, all of Fla., assignors to O° Technologies, Inc., Ft. 
73170 Pierce, Fla. 
Filed Nov. 13, 1990, Ser. No. 612,549 Filed Feb. 26, 1991, Ser. No. 660,935 
Int. Cl.5 B26B 11/00 Int. Cl.5 DOGF 39/08 
US. Cl. 7—158 1 Claim U.S. Cl. 8—158 19 Claims 
1. A drill bit and screw driver kit apparatus comprising, in 1. A method of washing laundry using a closed loop wash 
combination, water system comprising the steps of: 
a support mount, the support mount including a plurality of | maintaining a supply of wash water in a first storage means; 
first bores, a plurality of second bores, and a plurality of | ozonating said wash water supply; 
third bores directed into the support mount, and delivering said ozonated wash water supply to a washing 
the first bores each including a pilot adapter drill, each pilot means upon commencement of a wash cycle; 
adapter drill including an elongate pilot drill bit coaxially | washing said laundry in said washing means; 
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collecting said wash water supply in a collecting means at 
the end of the wash cycle; and 


recirculating said wash water supply from said collecting 
means to said storage means. 


David E. Salman, and James C. Alexander, both of London, 
Canada, assignors to The Serco Corporation, Canada 
Filed Oct. 5, 1990, Ser. No. 593,402 
Int. C1.5 E01D 1/00 
US. Cl. 14—71.1 


1. A dock leveler comprising: 

a platform, 

hinge means coupling said platform to a stationary member, 

means to move said platform from one position to another 
position, and 

a series of spaced box beams mounted to said platform to 
provide support for said platform, each of said box beams 
having a base member substantially parallel to said plat- 
form, a pair of side members mounted to said base member 
and diverging outward from each other, said side mem- 
bers mounted to an underside of said platform to form 
with said underside a trapezoidal cross-section shaped box 
beam. 


5,097,558 
PRESTRESS RETENTION SYSTEM FOR STRESS 
LAMINATED TIMBER BRIDGE 
Michael L. Accorsi, Mansfield Center; Richard P. Long, Storrs, 
and Edward F. Sarisley, Jr., New Britain, all of Conn., assign- 
ors to The University of Connecticut, Storrs, Conn. 
Filed Jun. 14, 1990, Ser. No. 538,223 
Int. Ci.5 E01D 19/12, 15/12; E04C 3/10 
US. Cl. 14—73 
1. A bridge deck, comprising: 
a transversely extending laminate of longitudinally extend- 
ing timbers; 
means for prestressing said laminate, said means for pre- 
stressing comprising; 
a plurality of transversely oriented tension rods; and 


9 Claims 


GENERAL AND MECHANICAL 


1947 


Stress distribution means for distributing tensile force from 
said rods to said laminate; and 


disc spring means, operatively associated with at least one of 
said tension rods, for reducing the effective stiffness of the 
bridge deck to reduce loss of prestress. 


5,097,559 
CLEANING APPARATUS FOR A LIQUID CONTAINING 
VESSEL ‘ 
Harold J. Brunt; Eric T. Stenner, and Roy V. Bladen, all of 
Auckland, New Zealand, assignors to Turlock Products Lim- 
ited, Auckland, New Zealand 
Filed Oct. 24, 1990, Ser. No. 602,799 
Claims priority, application New Zealand, Oct. 30, 1989, 
231196 
Int. Cl.5 E04H 3/20 


US. Cl. 15—1.7 11 Claims 


1. Cleaning apparatus for cleaning the interior surface of a 
liquid containing vessel said apparatus including a pair of 
spaced drive wheels; a suction aperture positioned generally 
between said drive wheels such that, when said apparatus is in 
its normal operative position, said suction aperture is located 
adjacent a part of said interior surface; and supplementary 
drive means located generally between said drive wheels, said 
supplementary drive means being operable to effect displace- 
ment of said apparatus in the event of said apparatus encoun- 
tering a convex irregularity on or in said interior surface which 
intrudes at least in part between said drive wheels. 


5,097,560 
STREET CLEANING AND HERBICIDE APPLICATOR 
APPARATUS 
Bobby C. Lawrence, 1022 Crescent, Wichita Falls, Tex. 76305 
Filed Nov. 29, 1990, Ser. No. 619,401 
Int. Cl.5 E01H 11/00 
U.S. Cl. 15—4 4 Claims 
1. A street cleaning and herbicide applicator apparatus com- 
prising, in combination, 
a self-propelled vehicle, the self-propelled vehicle including 
a forward wheel pair and a rear wheel pair, the vehicle 
further including a vehicular housing overlying a vehicu- 
lar chassis mounting the forward and rear wheel pair, and 
a forward rotary cleaning brush mounted between the for- 
ward and rear wheel pair, and 
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a rear rotary cleaning brush mounted rearwardly of the rear 
wheel pair, and 

the vehicular housing including a herbicide tank, and the 
herbicide tank including a herbicide delivery conduit in 
fluid communication with the herbicide tank, and 

a spray head mounted to the herbicide delivery conduit 
remote from the herbicide tank, and the spray head posi- 
tioned rearwardly of the forward rotary brush, and 

wherein a parallel link support framework is mounted under- 
lying the chassis, and wherein the parallel link support 
framework mounts the forward brush at a forward end of 
the parallel link support framework, and mounts the spray 
head to a rear portion of the parallel link support frame- 
work, and 


wherein the parallel link support framework includes a top 
first link and a bottom second link, the rotary cleaning 
brush is mounted to a forward brush support link, the 
forward brush support link including an upper support 
link lug and a lower support link lug, the upper support 
link lug is pivotally mounted to a forward end of the top 
first link, and the lower support link lug is mounted to a 
forward end of the bottom second link, and wherein the 
parallel link support framework further includes an herbi- 
cide mainfold in fluid communication between the herbi- 
cide delivery conduit and the spray head, the herbicide 
manifold including a herbicide manifold top lug, with the 
herbicide manifoid top lug pivotally mounted to a rear end 
portion of the top first link, and the herbicide manifold 
including a medial lug, wherein the medial lug is pivotally 
mounted to a rear terminal end of the bottom second link. 


5,097,561 
WRINGER MOP WITH AUXILIARY CLEANING 
ELEMENTS 
Bonifacio Torres, Mattson, Ill., assignor to M. B. Walton, Inc., 
Chicago, Il. 
Filed Dec. 16, 1987, Ser. No. 133,507 
Int. Cl.5 A47L 13/144 
U.S, Cl. 15—119 A 


1. A mop head housing for use with a wringer mop of the 
type having an elongate handle with a hollow interior and an 
elongate operating rod extending through the hollow interior 
of the handle, the mop head housing comprising a pair of 
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to define a path through which the operating rod may extend- 
ing to thereby limit the lateral movement of the operating rod. 


5,097,562 
VERTICAL BLIND CLEANER 
Omer Tessier, Regina, Canada, assignor to Tessier Holdings 
Ltd., Regina, Canada 
Filed Jul. 6, 1990, Ser. No. 548,817 
Int. Cl.5 A47L 5/38 
US. Cl. 15—302 


14 
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1. A cleaner for an elongate blind strip comprising: 

a tank having an open top; 

an elongate tray comprising a web for supporting the blind 
strip and a pair of spaced apart flange means for guiding 
the blind strip for travel along a linear path along the web, 
a brush opening in the web and a perforate section of the 
web between the brush opening and a downstream end of 
the tray; 
pair of rotary brushes mounted respectively above and 
below the path for engagement with opposite sides of the 
blind strip as the strip travels along the path a lower one 
of the said brushes projecting into the brush opening in the 
web; 

brush drive means for rotating the brushes in opposite direc- 
tions; 

rinse means for discharging a rinsing liquid onto the strip at 
a position along the path between the brushes and the 
perforate section of the web; 

vacuum means for applying a lower pressure to the strip 
through the perforate section of the web; and 

support means supporting the tray, the brushes and the rinse 
means in the open top of the tank. 


5,097,563 
VEHICLE WINDOW CLEANING DEVICE 
Errol Cowan, 1770 Avon Extended, Charlottesville, Va. 22901 
Filed Feb. 22, 1991, Ser. No. 659,507 
Int. Cl.5 B6OS 1/54 
USS. Cl. 15—313 


1. A vehicle window cleaning device in combination with a 


mating shells, each shell including a projection extending from vehicle having an electrical system, a windshield having an 
the shell, the two projections from the mating shells being exterior surface and a bottom, said cleaning device comprising: 
adapted to project into the hollow interior of the mop handle electrically powered high-speed blower means, operatively 
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connected to the vehicle’s electrical system and operable at 
high speed without regard to whether the vehicle is stationary, 
idling or moving, for drawing ambient air and forcing out the 
ambient air at high velocity; electrically powered high-temper- 
ature heater means, electrically connected to the vehicle’s 
electrical system and operable in conjunction with said high- 
speed blower means, for electrically heating to a high tempera- 
ture the ambient air drawn and forced out by said blower 
means; combined blower-heater housing means housing said 
high-speed blower means and said high-temperature heater 
means, said housing means having, in communicative relation- 
ship therewith, air intake duct means and exhaust air duct 
means; said blower means drawing ambient air through said air 
intake means and into said housing means, and forcing the air 
at high velocity through said exhaust air duct means; air nozzle 
means, in communicative relationship with said exhaust air 
duct means, and being disposed below the bottom of the wind- 
shield and being positioned relative to the exterior surface of 
the. windshield, for directing and impacting the air, drawn by 
said blower means through said air intake duct means into said 
housing means and forced at high impact velocity through said 
exhaust air duct means and out of said air nozzle means, and 
directing, with high impact velocity, the forced air with tre- 
mendous force upon the entire exterior surface of the wind- 
shield to remove instantly, by blowing away, dirt, water and 
moisture from the entire exterior surface of the windshield and 
thereby cleaning, rendering clear and maintaining clear the 
entire exterior surface of the windshield; and said heater 
means, when operating in conjunction with said blower means, 
heating to a high temperature within said blower-heater hous- 
ing means the air drawn into said housing means and so forced 
from said exhaust air duct means, without regard to whether 
the vehicle is stationary, idling or moving, such that the air, so 
heated to such high temperature and directed by said air nozzle 
means at high impact velocity upon the entire exterior surface 
of the windshield, impacts, melts and blows away ice, ice- 
encrusted snow and snow from the entire exterior surface of 
the windshield, and removes, by blowing away dirt, water and 
moisture from the entire exterior surface of the windshield, and 
thereby cleans, renders clear and maintains clear the entire 
exterior surface of the windshield. 


5,097,564 
SOOT BLOWER 
Royce A. Billings, Girard, Pa., assignor to White Consolidated 
Industries, Inc., Cleveland, Ohio 
Filed Sep. 4, 1990, Ser. No. 578,595 
Int. C15 F22J 3/02 
US. Cl. 15—316.1 
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1. A soot blower comprising a frame, a carriage mounted on 
said frame for movement between an extended position and a 
retracted position, a lance tube having a longitudinal axis 
journalled on said carriage for rotation relative thereto about 
said longitudinal axis and reciprocable with said carriage along 
said axis between said extended and said retracted positions, 
power means connected to by axial drive to reciprocate said 
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carriage and connected by a rotary drive to rotate said lance 
tube, said power means including a driven pulley journalled on 
said carriage for rotation about a second axis perpendicularly 
intersecting said longitudinal axis, said power means being 
connected to said driven pulley to cause said carriage to recip- 
rocate and to rotate said driven pulley about said second axis, 
said rotary drive providing reduction gearing extending along 
said second axis driven by said second driven pulley and pro- 
viding a beveled drive gear connected to said reduction gear- 
ing for rotation about said second axis, a beveled driven gear 
journalled on said lance tube and connected thereto to rotate 
said lance tube about said longitudinal axis, said driven gear 
being engaged by sand driven by said beveled drive gear, and 
a lost motion connected between one of said beveled gears and 
its associated connection, said lost motion connection in said 
rotary drive allowing said lance tube to longitudinally move 
through a predetermined distance without rotation to offset a 
helical spray pattern produced during extension from a helical 
spray pattern produced during retraction. 


5,097,565 
CARGO CASTER BEARING ASSEMBLY 
Thomas H. Shorey, Mill Creek, Wash., assignor to The Boeing 
Company, Seattle, Wash. 
Filed Nov. 17, 1989, Ser. No. 438,723 
Int. Cl.5 A47B 91/00; BOOB 33/00; F16C 43/06, 33/76 
US. Cl. 16—48 18 Claims 


1. A bearing assembly having two parts movable relative to 

one another, the bearing assembly comprising: 

a first part having a second race for receiving bearings 
therein; 

a second part having a second race for receiving bearings 
therein, said second race opposing said first race in said 
first part to form a bearing raceway; 

a plurality of bearings in said bearing raceway; 

said first and second parts having opposing proximately 
disposed surfaces overlapping each other in a stepped 
configuration on opposite sides of said bearing raceway; 

at least one of said parts having an exposed surface not 
overlapped by a surface of the other of said parts; 

an opening extending from said exposed surface to one of 
said races, whereby bearings may be inserted through said 
opening into said bearing raceway; and 

means for closing said opening after said bearings have been 
inserted, said means for closing said opening comprising a 
plug having an inner surface exposed in and substantially 
confirming to the contour of the race in which said open- 
ing terminates, and having an outer surface on the oppo- 
site end thereof; 
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said opening having a reduced portion providing a shoulder 
intermediate the length of the opening; 

said plug having a reduced portion extending into said re- 
duced portion of said opening; 

said inner surface of said plug being located on the end of 
said reduced portion of said plug; 

said plug having an enlarged threaded portion extending 
from its reduced portion to its outer surface; 

said opening being provided with interior threads engage- 
able with said enlarged threaded portion of said plug; 

whereby said plug may be threaded into said opening until 
said enlarged portion of said plug engages said shoulder to 
position said inner surface of said plug so that said inner 
surface will be flush with the surface of the race in which 
said inner surface is exposed. 

9. A caster bearing assembly attachable to a surface for 
facilitating the movement of a body along a roller plane lo- 
cated above the surface, the caster bearing assembly compris- 
ing: 

a base part having a first race for receiving bearings therein 

and including means for attaching it to a surface; 

a top part having a second race for receiving bearings 
therein, said second race opposing said first race in said 
base part to form a bearing raceway; 

a plurality of bearings in said bearing raceway; 

said base part and said top part having opposing proximately 
disposed surfaces overlapping each other in a stepped 
configuration on opposite sides of said bearing raceway; 

at least one of said parts having an exposed surface not 
overlapped by a surface of the other of said parts; 

an opening extending from said exposed surface to one of 
said races, whereby bearings may be inserted through said 
opening into said bearing raceway so that said top part 
may move relative to said base part; 

means for closing said opening after said bearings have been 
inserted; and 

rollers mounted on said top part for providing a roller plane 
over which a body is moved. 


5,097,566 
SLIP-RESISTANT CUSHIONING COVERS FOR 
HANDLES 

Richard B. Decker, Vermilion, and Joseph Hummel, Amherst, 

both of Ohio, assignors to Bettcher Industries, Inc., Birming- 

ham, Ohio 

Continuation-in-part of Ser. No. 544,130, Jun. 25, 1990, 
abandoned, which is a continuation-in-part of Ser. No. 106,247, 
Oct. 7, 1987, Pat. No. 4,941,232. This application Jun. 25, 1991, 
Ser. No. 720,607 
Int. C1.5 B25G 1/10 


US. Cl. 16—111 R 47 Claims 


1. A cover for a handle, comprising an elastomeric tube open 
at one end, said tube having integral ribs on an outside surface 
of and extending along the length of the tube, said ribs each 
having sidewalls extending a height from the outside surface, a 
top wall extending between the sidewalls forming a concave 
outer surface of the ribs that is shallower than the height of the 
ribs, and sharp edges where the top wall and the sidewalls 
edges meet. 

24. A cover for a handle, comprising an elastomeric tube 
open at one end, said tube having integral circumferential ribs 
located along an outside surface of the tube, said ribs each 
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having sidewalls extending a height from the outside surface, a 
top wall extending between the sidewalls forming a concave 
outer surface of the ribs that is shallower than the height of the 
ribs, and sharp edges where the top wall and sidewalls meet. 


5,097,567 
METHOD AND DEVICE FOR CONNECTING AT LEAST 
TWO RODS 

Heinrich Glaus, Niederwangen; Peter Lehmann, Kirchdorf; 
Hans Joehr, Kehrsatz, and René Freiburghaus, Bern, all of 
Switzerland, assignors to Styner & Bienz AG, Niederwangen, 
Switzerland 

Division of Ser. No. 67,740, May 22, 1987, Pat. No. 4,798,231. 

This application May 24, 1990, Ser. No. 528,093 
Claims priority, application Japan, Feb. 29, 1988, 63-48231 
Int. Cl.5 B65D 63/10 
US. Cl. 24—27 6 Claims 


) 


1. A wire clamp for binding a plurality of structural reinforc- 
ing rods comprising 
a central apex portion; 
first outwardly directed leg extending from said apex por- 
tion and having a length, said first leg comprising 
a loop extending along the length of said first leg and 
having an outwardly extending substantially straight 
shoulder proximate to said apex portion; and 
a second outwardly directed leg extending from said apex 
portion and having a length, said second leg comprising 
a loop extending along the length of said second leg and 
having an outwardly extending substantially straight 
shoulder proximate to said apex portion and a connect- 
ing portion distant from said apex portion, said loop of 
said second leg being doubled over on itself at the 
connecting portion distant from said apex portion; 
said first and second legs being substantially coplanar, and 
said clamp being substantially V-shaped and being con- 
structed of a soft, twistable material capable of being 
deformed so as to permanently bind said plurality of struc- 
tural reinforcing rods. 


5,097,568 
DIVIDER CLAMP ASSEMBLY 

Robert D. Giglia, Westchester, N.Y., assignor to American 

Cyanamid Company, Stamford, Conn. 

Filed Jan. 14, 1991, Ser. No. 640,756 
Int. Cl.5 B65D 77/10, 25/08 

US. Cl. 24—30.5 R 4 Claims 

1. A divider clamp assembly for use in clamping the opposed 
sidewalls of a tubular flexible-walled container against one 
another, said assembly comprising a pair of elongated first and 
second members shaped to internest in strong friction contact 
with one another, said first member being substantially U- 
shaped in cross-section and having an interior surface and two 
ends and said second member being substantially round in 
cross-section and longer than said first member, the interior 
surface of said first member conforming in shape with half of 
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the exterior shape of said second member, having upper and 
bottom sections and being sized to firmly receive said second 
member, said first member having a narrow oval-shaped ring 
rising above both its ends, each ring forming an elongated 
saddle, the oval rings being adapted to accommodate the sec- 


: 


SEALED POSITION 5 


ond member within their interiors and parallel with the first 
member, said second member being swaged on both its ends so 
that the swaged ends are larger in diameter than the inner 
edges of the oval rings thereby preventing the second member 
from separating from the first member. 


OPEN POSITION 6 


5,097,569 
TIE BACK TACK 
Ronald A. Erickson, 8434 Yates Ave. North, Brooklyn Park, 
Minn. 55443 
Filed Jun. 19, 1990, Ser. No. 540,223 
Int. Cl.5 A41D 25/10 


1. A necktie holder for positioning and securing a necktie in 
front of a shirt, the necktie comprising an outwardly facing 
front pendant and a narrower rear pendant positioned behind 
the front pendant with a rear pendant holding loop attached to 
a rear side of the front pendant, the necktie holder comprising: 

an outer member, positioned between the front pendant and 

the rear pendant and fastened to a pin, wherein the pin 
engages only the rear pendant and the rear pendant hold- 
ing loop by piercing and extending rearwardly through 
the rear pendant and the rear pendant holding loop; and 
a short chain with a retainer receiving the pin attached at 
one end and means for securing the necktie holder to the 
shirt attached at an opposite end. 


5,097,570 
FASTENING SYSTEM 
Bruce Gershenson, 26645 Irving, Franklin, Mich. 48025 
Filed Jan. 23, 1991, Ser. No. 645,453 
Int. Cl.5 A44B 17/00 
US. Cl. 24—452 8 Claims 
1. A fastening system comprising: 
a pair of opposed members, each member comprising: 
(1) a flexible strip; 
(2) a plurality of spaced apart burrs disposed on the strip, 
each burr including: 
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(i) a smooth spherical head having an outer surface, the 
surface of the head being continuous; 

(ii) a foot disposed on the strip and extending therefrom; 
and 


(iii) a body having a top and a bottom, the body being 
medial to the head and the foot of the burr, the body 
having a neck proximate the top thereof, the body being 
tapered from the bottom to the neck, and 


wherein the space between adjacent burrs defines a seat- 
ing cavity, corresponding to the shape of the burr, the 
cavity removably lockingly holding the head of the burr 
from an opposed member when such burr is inserted into 
such cavity, the inserted burr being normally held fast 
from movement in any direction. 


5,097,571 
BUCKLE FOR A SAFETY BELT SYSTEM PROVIDED 
WITH A BELT PRETENSIONER 
Artur Féhl, Schorndorf, Fed. Rep. of Germany, assignor to TRW 
Repa GmbH, Alfdorf, Fed. Rep. of Germany 
Filed Jan. 8, 1991, Ser. No. 638,550 
Claims priority, application Fed. Rep. of Germany, Mar. 22, 


1990, 4009272 
Int. C15 A44B 11/26 


US. Cl, 24—641 6 Claims 


To TE Sh 
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1. A buckle for a safety belt system provided with a belt 
pretensioner which is effective between said buckle and an 
anchoring point on the vehicle bodywork or a vehicle seat by 
moving said buckle towards the anchoring point, said buckle 
comprising a housing, a guide path for an insert tongue in said 
housing, a locking bar mounted in said housing for cooperation 
with a detent opening of the insert tongue, a release button 
displaceably guided within said buckle, displacement of said 
release button being parallel to the guide path in said housing 
and releasing said locking bar from said detent opening on said 
insert tongue, said release button being movable from a rest 
position in an actuating direction across a lost motion path 
before releasing said locking bar, and a locking pawl cooperat- 
ing with a detent edge on said housing for arresting movement 
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of said release button in the actuating direction prior to release 
of said locking bar, said locking pawl being biased by biasing 
means into a position in which said locking pawl does not 
arrest movement of the release button in said actuating direc- 
tion, said locking pawl being mounted on said release button, 
said detent edge on said housing being located at a distance 
from a pawl tip of said locking pawl along the movement 
direction of the buckle when the release button is not actuated, 
said locking pawl being pivotable about a pivot axis, the pivot 
axis being perpendicular to the movement direction of said 
buckle in a pretensioning movement, the center of gravity of 
said locking pawl being offset with respect to the pivot axis of 
said pawl by an amount such that said locking pawl, under the 
action of a deceleration of said buckle exceeding a predeter- 
mined threshold value, overcomes said biasing means and is 
moved into engagement with said detent edge to arrest said 
release button from further movement in said actuating direc- 
tion. 


5,097,572 
POSITIVE LOCK FOR STRAP CONNECTOR 
James C, Warrick, Tempe, Ariz., assignor to Wickes Manufac- 


turing Company, Southfield, Mich. 
Filed Nov. 13, 1989, Ser. No. 434,740 
Int. Cl.5 A44B 11/25 


1. A parachute canopy strap connecting device, comprising 

a male strap connector having a locking tang including a 
locking notch, 

a female strap connector having a housing including a slot 
for receiving the tang for insertion to a locking position, 

a locking lever having a handle mounted on the housing and 
including a lock shoulder movable into and out of the slot 
as the locking lever is moved between extreme lock and 
unlock positions, 

biasing means biasing the locking lever to lock position, 

a manually-operated cover lever independent of the locking 
lever pivotally mounted on the housing for movement 
between a first position covering and overlying the lock- 
ing lever handle to provide a barrier to movement thereof 
which prevents access thereto and manual operation 
thereof and a second position uncovering the locking 
lever handle to enable access thereto and manual opera- 
tion thereof, 

second biasing means biasing the cover lever to the first 
covering position, and 

a blocking pawl mounted on the housing and having a nor- 
mal biased position blocking movement of the locking 
lever from unlock to lock position sand having a contact 
surface engageable by the locking tang upon insertion to 
locking position to move the pawl to an unblocking posi- 
tion enabling movement of the locking lever to locking 
position to move the lock shoulder into the notch to lock 
the male strap connector to the housing. 
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5,097,573 
FASTENING DEVICE FOR LACE-UP SHOES 
Carlos V. M. Gimeno, Lorenzo Carbonell, 23, 03003 Alicante, 


Spain 
Continuation-in-part of Ser. No. 114,931, Oct. 30, 1987. This 
application Dec. 7, 1990, Ser. No. 624,113 
Int. C15 F16G 11/00 


US. Cl, 24—712.6 10 Claims 


1. Fastening device for lace up shoes, comprising: 

a support resting on the upper part of the shoe upper having 
at least one hole formed through the surface of said sup- 
port for the passage of the free ends of the shoelace or 
string, which said hole is provided at the lower part of the 
said support so that it is encountered close to the end holes 
of the shoe lacing; 

said support having a central shaft portion and two extension 
member portions, said extension member portions 
obliquely and interarticulately arranged about said central 
shaft; and 

retention means coupled to the said support which clip or 
clamp-press the said laces urged by recentring members, 
preventing the said laces from moving or being dislocated. 


5,097,574 
METHOD AND APPARATUS FOR FORMING FLUFF 
PADS FOR DIAPERS AND THE LIKE 
James E. Hertel; John R. Merkatoris, and Grantiand A. Craig, 
all of Green Bay, Wis., assignors to Paper Coverting Machine 
Company, Green Bay, Wis. 

Continuation-in-part of Ser. No. 514,199, Apr. 25, 1990, Pat. No. 
5,044,052. This application Dec. 3, 1990, Ser. No. 620,627 
Int. Cl. DO4H 1/04; DOIG 23/08 

US. Cl, 28—105 


1. A fluff former comprising a frame providing a longitudi- 
nally extending path, a cylindrical drum mounted in said frame 
having a circumferentially extending screen and an axially 
extending shaft, means associated with said shaft for rotating 
said drum one direction, a vacuum source associated with said 
frame for maintaining a vacuum inside said drum, fluff mill 
means in said path on one side of said drum to provide with 
said vacuum source a fluff particle stream including a plurality 
of separate side-by-side mill chambers, said fluff mill means 
including a housing equipped with spaced apart, barrier plates 
defining said mill chambers, a common drive shaft in said 
housing extending through said barrier plates and equipped 
with a rotor for each mill chamber, means upstream of said 
fluff mill means for feeding web means to each mill chamber, a 
take-away conveyor in said path on the other side of said drum, 
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a plurality of separate longitudinally extending fluff delivery 
ducts on said frame in said path each having a first end con- 
nected to one of said rotor mill chambers and a second end 
communicating with said screen, each said duct second end 
including a generally C-shaped section elongated in the direc- 
tion of drum rotation to change the direction of flow of said 
stream, each said generally C-shaped section having an inner 
side and an outer side, each said inner side being elongated in 
the direction of drum rotation and each said outer side extend- 
ing generally perpendicularly of said screen, each said gener- 
ally C-shaped section being characterized by a radius of curva- 
ture which is at least about four times the duct height measured 
in the direction of the radius of curvature, whereby the outer 
side of each said generally C-shaped section densifies the fluff 
particle stream thereagainst to achieve fluff particle deposit on 
said screen, said drum having an axial width defining a station- 
ary plenum, said plenum having a plurality of radial vanes 
defining with said screen a plurality of vacuum chambers each 
of which is connected to said vacuum source, each vacuum 
chamber extending unobstructedly across said drum axial 
width whereby fluff from each duct second end is deposited 
substantially uniformly across said axial width. 


5,097,575 
COMPLEX MACHINING MACHINE TOOL 
Yukio Mitsukuchi, Aichi; Shuichi Hashimoto, and Shoji Momoi, 
both of Gifu, all of Japan, assignors to Yamazaki Mazak 
Corporation, Aichi, Japan 
Continuation of Ser. No. 182,452, Apr. 18, 1988, Pat. No. 
4,949,444, This application Mar. 12, 1990, Ser. No. 491,850 
Claims priority, application Japan, Apr. 17, 1987, 62- 
58205[U]; Apr. 28, 1987, 62-105439; Apr. 28, 1987, 62-105441; 
Apr. 28, 1987, 62-105442; Apr. 28, 1987, 62-105443; Apr. 28, 
1987, 62-105444; May 29, 1987, 62-134150; May 29, 1987, 
62-134151; Jun. 23, 1987, 62-156055; Jun. 23, 1987, 62-156154; 
Jul. 10, 1987, 62-172488; Jul. 24, 1987, 62-185066; Sep. 25, 1987, 
62-241521; Oct. 13, 1987, 62-258012; Dec. 24, 1987, 62-327652 
Int. Cl.5 B23B 9/08 
4 Claims 


1. A complex machine tool, said complex machine tool 
having a frame and first and second spindle stocks on said 
frame disposed so as to face each other, said first and second 
spindle stocks having first and second workpiece spindles 
rotatably supported thereby, respectively, means for rotating 
said first and second workpiece spindles, each said workpiece 
spindle having a workpiece holding means for holding a work- 
piece to be machined, said complex machine tool further com- 
prising: 

said first and second spindle stocks disposed on said frame 

such that at least one of said spindle stocks is free to be 
driven and moved relative to the other only in the direc- 
tion of the central axis of said first and second workpiece 
spindles, said at least one of said spindle stocks having 
means for moving said spindle stock in said direction of 
first and second tool rests on said frame on one side of said 
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central axis such that said first tool rest corresponds to 

said first workpiece spindle and said second tool rest 

corresponds to said second workpiece spindle, said first 
and sécond tool rests each having an inside portion thereof 
facing the other said tool rest and means for moving said 
tool rest in at least a direction perpendicular to said direc- 
tion of said central axis of said first and second workpiece 
spindles; 

tool holding means on each of said first and said second tool 
rests free to be driven and rotated on an axis parallel to 
said direction of said central axis of said first and second 
workpiece spindles such that each said tool holding means 
is disposed on said inside portion of its respective said tool 
rest, each said tool holding means having a side portion 
thereof mutually facing the said side portion of the other 
said tool holding means, and each said tool holding means 
having means for rotating said tool holding means on an 
axis parallel to said direction of said central axis of said 
first and second workpiece spindles; 

plurality of tools on each of said tool holding means, 

whereby said tools are free to be selectively positioned 

facing their respective corresponding workpiece spindle; 
a machine tool control means for controlling said means for 
rotating said first and second workpiece spindles, said 
means for moving said at least one of said spindle stocks, 
said workpiece holding means of each said workpiece 
spindle, said means for moving each said tool rest and said 
means for rotating each said tool holding means such that: 

a workpiece is held with said workpiece holding means of 
said first workpiece spindle, 

said workpiece is machined while said workpiece is held 
by said first workpiece spindle, 

a workpiece spindle delivery action is performed, said 
action including rotationally positioning both said first 
and second workpiece spindles at respective predeter- 
mined angular delivery positions about their respective 
axes of rotation by angularly indexing each respective 
said workpiece spindle, relatively moving said first and 
second workpiece spindles to a delivery position 
whereat said first and second workpiece spindles are 
relatively close to each other and holding said work- 
piece with said second workpiece spindle, whereby said 
workpiece is held by both said first and second work- 
piece spindles, releasing the holding relation between 
said workpiece and said first workpiece spindle with 
said workpiece held by said second workpiece spindle, 
and moving said first and second workpiece spindles 
apart relative to each other, and 

said workpiece is machined while said workpiece is held 
by said second workpiece spindle after finishing said 
workpiece delivery action; 

wherein said workpiece holding means of each said work- 
piece spindle comprises a set of chuck jaws; and 

wherein said predetermined angular delivery position of said 
first workpiece spindle is the same as the predetermined 
angular delivery position of said second workpiece spin- 
dle such that the respective said chuck jaws of said work- 
piece spindles are precisely positioned for delivering said 
workpiece between said first and second workpiece spin- 
dles. 


5,097,576 
TRAVELING STEEL PIPE CUTTING MACHINE OF 
MILLING TYPE 
Yuzuru Kadono, and Masatoshi Okano, both of Mihara, Japan, 
assignors to Mitsubishi Jukogyo Kabushiki Kaisha, Tokyo, 

Japan 


Claims 


Filed Jan. 23, 1991, Ser. No. 644,976 
priority, application Japan, Jan. 23, 1990, 2-11830 
Int. CLS B23P 15/28; B26D 1/60; B23C 3/02 
US. Cl. 29—33 T 2 Claims 
1. A traveling steel pipe cutting machine of a milling type for 
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cutting a pipe while traveling in synchronism with the pipe as 
the pipe is being fed, said machine comprising: 

a plurality of cutter heads each having a milling cutter rotat- 
ably mounted thereto, and means for rotating said milling 
cutter; 

respective guide means for supporting each of the cutter 
heads in the machine in a manner in which each of the 
cutter heads is linearly movable in biaxial directions; 

respective feed drive motor means for feeding each of said 
cutter heads in said biaxial directions; 


clamping device means disposed proximate the milling cut- 
ters for clamping a pipe to be cut by the milling cutters; 

a traveling-type of truck on which said cutter heads, said 
respective guide means, said respective feed means and 
said clamping device means are supported; and 

control means for controlling said respective feed drive 
motor means, on the basis of input cutting condition data 
that is representative of at least the shape or dimensions of 
the pipe to be cut, to move said cutter heads in a manner 
in which the milling cutters thereof can be utilized simul- 


taneously to cut different portions of the pipe. 


5,097,577 
MACHINE WITH INTERMITTENTLY ROTARY 
WORKPIECE-HOLDING TABLE FOR WORKING AND 
ASSEMBLY OF HIGH-PRECISION PIECES 

Ugo Buzzi, Arzo, Switzerland, and Giulio Borlin, Azzate, Italy, 

assignors to Mikron S.A., Agno, Switzerland 

Filed Nov. 30, 1990, Ser. No. 620,217 
Claims priority, application S Jan. 12, 1990, 99/90 
Int. C15 B23P 19/04; B23B 39/20 


US. Cl. 29—38 R 2 Claims 


1. Machine comprising an intermittently rotating workpiece- 
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holding table, operating units movable vertically to perform 
work operations on workpieces held by the table, levers that 
swing vertically to move the operating units vertically toward 
and away from the workpieces, control elements for moving 
vertically ends of the levers opposite the operating units, and 
two fulcrums for each lever spaced apart lengthwise of the 
lever, one of said fulcrums being operative during a predeter- 
mined portion of vertical swinging movement of the associated 
lever to move the associated operating unit at a first vertical 
velocity, and the other fulcrum being operative during a sec- 
ond predetermined portion of the vertical swinging movement 
of the associated lever to move the associated operating unit at 
a second velocity different from the first-mentioned velocity. 


5,097,578 
FILE OR RASP FOR A POWER TOOL 

Wilheim Jandl, Aadorf, Switzerland, assignor to Baiter AG, 

Switzerland 

Filed Jan. 2, 1990, Ser. No. 459,999 
Claims priority, Switzerland, Jan. 4, 1989, 026/89 
Int. Cl.5 B23D 71/06 

US. Cl. 29—78 16 Claims 


1. A file comprising: a body having an L-shaped cross-sec- 
tion (1) transverse to a longitudinal axis of said file, said L- 
shaped cross-section having two flanks (2, 3; 13, 14) arranged 
at an angle with respect to each other, a first said flank (2; 13) 
being longer than a second said flank (3; 14); a protruding part 
forming a fitting (4; 15); said fitting (4; 15) attachable to an 
adaptor of a mechanical power tool; said fitting (4) having two 
opposing corner cutouts having parallel edges (6, 7) of differ- 
ent lengths in a direction parallel to said longitudinal axis 
disposed at a fitting end of said fitting away from said body, 
said corner cutouts having a first perpendicular edge (8) per- 
pendicular to a first said parallel edge (6) and a second perpen- 
dicular edge (9) perpendicular to a second said parallel edge (7) 
proximate a file end of said file adjacent said fitting; said first 
parallel edge (6) being longer than said second parallel edge 
(7); and said fitting (4) having a hole (10) proximate said second 
perpendicular edge (9) to attach said file to said mechanical 
power tool with a bolt. 


5,097,579 
AUTOMATIC DEVICE FOR THE PUTTING IN PLACE OF 
VALVES 
Marc Pringault, Gentilly, France, assignor to Constructions 
Mecaniques de la Guide, France 
Filed Oct. 19, 1990, Ser. No. 600,450 
Claims priority, application France, Oct. 19, 1989, 89 13801 
Int. Cl.5 B23P 19/04 
U.S. Cl, 29—214 21 Claims 
1. A device for automatically placing valves of an internal 
combustion engine by inserting half cones in a collar on a valve 
stem, said device capable of accomomdating valves having one 
or more grooves, said valve stem being disposed on a vertical 
or inclined axis, wherein said device comprises: 

pushing means adapted to cooperate with the collar in order 
to compress a valve spring on the opposite side of the 
collar so as to expose said valve stem; 

a pair of jaws laterally displaceable along an axis perpendic- 
ular to said valve stem, said pair of jaws adapted to cause 
grasping of said half cones regardless of the inclination of 
the valve stem with respect to the vertical axis; and 

a central slide vertically displaceable between an extended 
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and a retracted position, said central slide including means 
for controlling, said lateral displacement of said jaws, a 


lower portion of said central slide adapted to maintain said 
half cones in a spread apart position. 


5,097,580 
APPARATUS FOR INSTALLING AND REMOVING 
VALVE STEMS 
Albert J. Story, 1211 Forest Parkway, Lake City, Ga. 30260 
Filed Jul. 2, 1990, Ser. No. 547,052 
Int. Cl.5 B23P 19/04 
US. Cl. 29—221.5 


1. An apparatus for installing a valve stem into an opening 

defined by a rim, comprising: 

(a) a cylinder assembly defining a first chamber; 

(b) fitting means mounted to said cylinder assembly for 
introducing fluid into said first chamber; 

(c) a piston disposed within said first chamber; 

(d) a piston rod having a first end and a second end and 
attached to said piston at said first end, said piston rod 
defining a second chamber and internal threads at said 
second end; and 

(e) a nonecone mounted to said cylinder assembly. 


5,097,581 
ELECTRICAL POWER METER 
INSTALLING/REMOVING APPARATUS 
Danny R. Williams, and Wendell L. Brockett, both of Houston, 
Tex., assignors to Houston Industries Incorporated, Houston, 


Tex. 
Filed Apr. 2, 1991, Ser. No. 679,266 
Int. Cl.5 HOSK 13/04 
US. Cl. 29—278 10 Claims 
1. An apparatus for installing and removing an electrical 
power meter which has a protective cover extending out- 
wardly from a meter band, said apparatus comprising: 


GENERAL AND MECHANICAL 


1955 


a sleeve member adapted for sliding movement about the 
meter cover; 

a plurality of releasable gripping hooks mounted on a first 
end of said sleeve member for selectively engaging the 
meter band, said plurality of releasable gripping hooks 
each comprising: 

an attaching hook member extending outwardly from said 
first end of said sleeve member; 

an attachment portion mounted with said first end of said 
sleeve member for mounting said attaching hook member 
thereto; and 

a release tab extending rearwardly from said attachment 
portion and outwardly from said sleeve member; 


collar means mounted with said sleeve member encircling 

said releasable gripping hooks, said collar means compris- 

ing: 

an inner cylindrical member fitted over said plurality of 
releasable gripping hooks; 

a gripping rim extending outwardly from said inner cylindri- 
cal number; and 

a plurality of camming slots, each formed in said inner cylin- 
drical member and engagable with one of said release tabs 
of said plurality of gripping hooks, said collar means being 
movable along aid sleeve member between a locking 
position allowing said gripping hooks to engage and lock 
onto the meter band and a releasing position moving said 
releasable gripping hooks out of engagement with the 
meter band. 


5,097,582 
APPARATUS FOR THE EXACT POSITIONING AND 
FASTENING OF SEVERAL PARTS ONTO A HOLLOW 


Peter-Jiirgen Kreher, Essen-Bredeney, and Miroslan Pod- 
horsky, Ratingen, both of Fed. Rep. of Germany, assignors to 
Balcke-Diirr Aktiengesellschaft, Ratingen, Fed. Rep. of Ger- 


many 
Filed Aug. 24, 1990, Ser. No. 572,856 
Claims priority, application Fed. Rep. of Germany, Aug. 24, 


1989, 3927896 
Int. Cl.5 B23Q 1/00 

US. Cl. 29—283.5 13 Claims 

1. An apparatus for exact positioning and fastening of several 
parts, which have an opening, onto a hollow body by expand- 
ing said hollow body with a hydraulic fluid, whereby, in the 
initial state, said opening of said parts, which are to be fastened, 
is larger than dimensions of fastening positions of said hollow 
body, said parts are placed into depressions of a mold, which 
comprises at least two parts, then said fastening positions of 
said hollow body are positioned into said openings of said 
parts, and said at least two parts of said mold are aligned and 
held in place by an enclosing casing; and said mold has an inlet 
element attached to one end thereof; said apparatus compris- 


ing: 
an expandable elastic container connected with one end 
thereof to said inlet element, which inlet element adjoins 

one end of said hollow body; with said container, which 
contains the hydraulic medium, being disposed in said 
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hollow body such that a free end of said container remote 
from said inlet element is supported by a support; with 
said support being connected to said mold at an end of said 
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hollow body opposite said inlet element; whereby said 
hollow body is expanded by applying pressure to the 
hydraulic medium in said container. 


5,097,583 
METHOD FOR USING AN UNDERWATER MILLING 
MACHINE 
Arthur W. Kramer, Jeannette, and Edward H. Smith, Brave, 
both of Pa., assignors to Westinghouse Electric Corp., Pitts- 
burgh, Pa. 
Division of Ser. No. 251,694, Sep. 30, 1988. This application 
Nov. 20, 1990, Ser. No. 616,097 
Int. Cl.5 B23P 6/00 


USS. Cl. 29—402.06 3 Claims 


1. A method of machining a component within a core barrel 
of a nuclear reactor having a floor that contains radioactive 
water therein on a surface of the component below the water 
level by means of a machining system including a platform and 
a machining device having a cutter means and a spacial posi- 
tioning means, comprising the steps of: 

lowering said platform into a freestanding position onto the 

floor of said barrel; 

securing said platform onto a preexisting component within 

the core barrel that has a known and precise alignment 
with other components within the core barrel; 

lowering said machining device into the core barrel 
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and guiding the machining device into engagement with said 
platform; 

locking the machining device to the platform by a locking 
means on the platform which is remotely controlled from 
outside the core barrel; 

remotely spacially positioning the cutter means with respect 
to said component with the spacial positioning means, and 

remotely activating the cutter means thus initiating the ma- 
chining operation on the component. 


5,097,584 
METHOD FOR PREDICTING TWIST OUT TORQUE IN A 
SWAGE MOUNT 
Michael A. Cain, Oklahoma City, and David S. Allsup, Norman, 
both of Okla., assignors to Seagate Technology, Inc., Scotts 
Valley, Calif. 
Filed Apr. 13, 1990, Ser. No. 509,469 
Int. Cl.5 B23Q 17/00 
US. Cl, 29—407 


1. A method of predicting twist out torque of a spring loaded 
flexure arm and a support arm swage mounted together in a 
magnetic storage system in which the spring loaded flexure 
arm carries a magnetic head, the method comprising: 

sensing position of a swage during a swaging operation in 

which the spring loaded flexure arm and the support arm 
are swage mounted together; 

sensing force exerted on the swage during the swaging 

operation; and 

calculating swaging work using sensed swage position and 

sensed swage force over the swaging operation. 


5,097,585 

METHOD OF FORMING A COMPOSITE TUBULAR 

UNIT BY EXPANDING, LOW-FREQUENCY INDUCTION 
HEATING AND SUCCESSIVELY QUENCHING 

Robert E. Klemm, Milwaukee, Wis., assignor to Construction 

Forms, Inc., Cedarburg, Wis. 
Continuation of Ser. No. 387,696, Jan. 31, 1989, abandoned. This 

application Jan. 15, 1991, Ser. No. 642,137 
Int. C15 B23P 11/02; B21D 39/20; HOSB 6/06 


1. A method of forming a composite pipe unit having a 
hardened inner wall and a high strength ductile outer wall, 
comprising sequentially assembling first and second tubular 
members of a ductile metal in telescoped relation and thereby 
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forming an inner tubular member and an outer tubular mem- 
ber, mechanically expanding said telescoped tubular member 
outwardly from within the inner tubular member and thereby 
establishing an expanded tubular sub-assembly with a tight and 
engaging interface between said tubular members, progres- 
sively and successively heating axially short portions of said 
expanded tubular sub-assembly including heating of said inner 
tubular member to a hardening temperature, and immediately 
after said heating each axially short portion quenching said 
heated portions of said inner tubular member to harden said 
inner tubular member. 


5,097,586 
SPRAY-FORMING METHOD OF FORMING METAL 
SHEET 
Thomas F. Sawyer, Chariton, N.Y., assignor to General Electric 
Company, Schenectady, N.Y. 
Filed Dec. 14, 1990, Ser. No. 627,480 
Int. Cl. B21B 1/46 
US. Cl. 29—527.6 


1. A method for forming a metal into a sheet, comprising: 

spray forming the metal on a cylindrical mandrel to form a 
cylindrical deposit; and 

wire electric discharge cutting the deposit in a preselected 
spiral path parallel to the axis of the cylindrical deposit to 
form the sheet. 


5,097,587 
NUMERICALLY CONTROLLED MACHINE TOOL WITH 
AUTOMATIC TOOL EXCHANGE DEVICE AND 
INDEXING DEVICE 
Shoki Yasuda, Nagoya, Japan, assignor to Brother Kogyo Kabu- 
shiki Kaisha, Japan 
Filed Sep. 4, 1990, Ser. No. 577,256 
Claims priority, application Japan, Sep. 4, 1989, 1-228646; 
Sep. 4, 1989, 1-228647 
Int. Cl.5 B23Q 3/157 
16 Claims 


1. A numerically controlled machine tool, comprising: 


GENERAL AND MECHANICAL 


1957 


a spindle head for supporting a spindle such that the spindle 
is rotatable about a first axis; 

a tool magazine for accommodating tools; 

a tool detachably attached to the spindle such that the tool 
rotates with the spindle about the first axis; 

tool exchange means for exchanging the tool attached to the 
spindle with the tool accommodated in the tool magazine, 
the tool exchange means being formed integrally with the 
spindle head and the tool magazine; 

a table for supporting a work piece such that the tool may 
contact and machine the work piece; 

a frame for supporting the spindle head and table to allow 
relative movement between the spindle head and the table 
along the first axis; 

change distance calculation means for calculating a change 
distance between the spindle head and the table based on 
at least a length of the tool in the spindle and the size of the 
work piece and including means that detect the length of 
the tool and the size of the workpiece, and 

drive means, operatively associated with said change dis- 
tance calculation means, for changing the distance along 
the first axis between the spindle head and the table such 
that the distance from the spindle head to the table is equal 
to the change distance. 


5,097,588 

METHOD OF MAKING A SPRING MOUNTED HEAD 

ARM ASSEMBLY 

Randal D. Fird, Boulder; John F. Harris, Boulder; Edward L. 
Husler, Boulder; Kenneth L. Hutyra, Westminster; Kenneth 
R. Owens, Longmont, and Lester M. Yeakley, Boulder, all of 
Colo., assignors to Storage Technology Corporation, Louis- 
ville, Colo. 
Filed Feb. 20, 1991, Ser. No. 658,216 
Int. Cl.5 G11B 5/42 


1. A method for mounting a head arm assembly to an actua- 

tor, respectively said method comprising the steps of: 

(a) inserting an angular surface formed on the lower end 
portion of said head arm assembly into an opposing angu- 
lar surface formed on the top surface of the lower end 
portion extending from said actuator; 

(b) inserting the upper end portion of said head arm assembly 
into a slot formed in the upper end surface of said actua- 
tor; 

(c) mounting a spring clamp having an downwardly extend- 
ing angular arm on said actuator so that said arm engages 
an opposing angular surface formed on said head arm 
assembly; 

(d) tightening said spring clamp on said actuator to apply a 
force from said arm against said opposing angular surface 
on said head arm assembly to force reference surfaces 
formed on said upper end portion of said head arm assem- 
bly and reference surfaces formed on said lower end por- 
tion of said head arm assembly to abut against upper end 
surfaces and lower end surfaces of said actuator. 
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5,097,589 
METHOD OF MANUFACTURING A CIRCUIT BREAKER 
Willard J. Rezac; Thomas A. Edds, both of Lincoln; Lowell D. 
Smith, Crete, all of Nebr.; James Early, Ballinasloe, Ireland; 
Martin Donnellan, Ballinasloe, Ireland, and Dermot Hurst, 
a Ireland, assignors to Square D Company, Pala- 
Continuation of Ser. No. 508,861, Apr. 12, 1990, abandoned, 
which is a continuation-in-part of Ser. No. 373,380, Jun. 29, 
1989, abandoned. This application Jun. 19, 1991, Ser. No. 
717,867 
Int. Cl.5 HO1H 11/00 


US. Cl. 29—622 9 Claims 


2. A method of manufacturing a circuit breaker having a 
movable load contact and a stationary load contact comprising 
the steps of: 

preassembling a module, comprising movable parts of said 

circuit breaker, and said stationary load contact, said 
module being capable of being adjusted and tested before 
installation in a housing; 

providing a housing defining at least one compartment con- 

figured to support said module without attachment to said 
module; 

testing said module; 

placing said tested module into said compartment; and 

securing a cover to said housing. 


5,097,590 
MANDREL FOR VERTICAL-TYPE PIPE EXPANDING 
APPARATUS 
Kenji Tokura, Osaka, Japan, assignor to Kyoshi Kogyo Kabu- 
shiki Kaisha, Osaka, Japan 
Filed Nov. 21, 1990, Ser. No. 616,856 
Int. Cl.5 B23P 15/26 


US. Cl. 29—727 5 Claims 


eich 


AVA 


1. A mandrel for use in a vertical-type pipe expanding appa- 
ratus comprising a reciprocating member provided above 
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pipes to be expanded and vertically movable by extending and 
contracting means; an attachment plate provided adjacent to 
the underside of said reciprocating member with a predeter- 
mined space gap formed to be left therebetween, and also 
having a plurality of penetration holes bored through said 
attachment plate to hold a plurality of pipe expanding man- 
drels in such a manner as to prevent said mandrels from slip- 
ping off in the direction toward their tip ends, when said man- 
drels are inserted into said penetration holes to extend verti- 
cally downwardly therethrough, the proximal ends of said 
plural mandrels being capable of projecting through said recip- 
rocating member from below to above; and a pressing attach- 
ment removably installed into said space gap and having press- 
ing surfaces formed to make the proximal ends of said pipe 
expanding mandrels, inserted through said respective penetrat- 
ing holes to extend vertically downwardly, actuatable to 
match with positions of said pipes to be expanded, wherein the 
proximal ends of said mandrels vertically downwardly extend- 
ing through said respective penetration holes of said attach- 
ment plate are provided with engagement steps having a larger 
diameter than shafts of said mandrels to prevent a drop of said 
mandrels. 


5,097,591 
DEVICE FOR REMOVING THE WINDING OF A LINEAR 
MOTOR 
Manfred Wcislo, Ottobrunn, and Otto Breitenbach, Nuremberg, 
both of Fed. Rep. of Germany, assignors to Kabelmetal Elec- 
tro Gesellschaft mit beschriinkter Haftung, Hanover, Fed. 
Rep. of Germany 
Filed Jul. 19, 1991, Ser. No. 732,825 
Claims priority, application Fed. Rep. of Germany, Sep. 25. 
1990, 4030236 
Int. Cl.5 HO2K 15/00 


US. Cl. 29—762 5 Claims 


1. A system for removing the winding of a linear electric 
motor having a bundle of laminations which is fastened to a 
support, the winding being arranged in downwardly open 
grooves in the bundle of laminations, wherein 

individual strands of the winding are held fast in the grooves 

by holders which extend over the entire length of the 
grooves; 

the holders have, at least on both ends, on sides opposite 

each other, resilient feet having webs which in mounted 
position protrude from the grooves; 

there are undercuts in the grooves, and the feet are engaged, 

in mounted position, in the undercuts in the grooves; the 
system comprising 

a vehicle which is moveable on said support; and 

at least one removal device located on said vehicle, said at 

least one removal device having at least one pressing tool 
and at least one pulling tool coupled to the pressing tool, 
said at least one removal device being located in working 
position directly below the bundle of laminations and 
being moveable up and down perpendicular to a horizon- 
tal direction of movement of the vehicle; 

wherein the pressing tool has two bevels extending in V- 

shape relative to each other to contact all the webs of said 
holder; 

upon an upward movement of the removal device, two of 
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the webs present on opposite sides of the holder are 
pressed towards each other by the bevels; 

said pulling tool comprises two hooks; 

in an end position of the pressing tool, the feet of the holder 
are set free of the undercuts of the grooves by the pressing 
tool, and the two hooks of the pulling tool engage with 
spring action on an end of the holder to secure the holder 
to the removal device; and 

upon a downward movement of the removal device, the 
pulling tool pulls the holder out of the groove together 
with a corresponding strand of the winding. 


5,097,592 
METHOD OF MAKING MOLDED ELECTRICAL 
INTERCONNECTION SYSTEM 
Albert N. Schultz, Jr., Hiddenite, and Paul D. Zakary, Winston- 
Salem, both of N.C., assignors to AMP Incorporated, Harris- 
burg, Pa. 
Division of Ser. No. 395,382, Aug. 17, 1989. This application 
Feb. 15, 1991, Ser. No. 656,669 
Int. Cl.5 HOSK 3/30 
US. Cl, 29—832 


1. A method of making a molded electrical interconnection 
system, said method comprising the steps of: 

providing a frame having a pre-determined pattern; 

deploying first wires in said frame with ends thereof being 
bent outwardly from said frame; 

forming a panel with said wire ends protruding outwardly 
therefrom by injecting reaction injection molding material 
around said frame; 

attaching terminals to said wire ends; and 

mounting subcomponents on said panel and electrically 
connecting said subcomponents to said terminals. 


5,097,593 


GENERAL AND MECHANICAL 


1959 


material at least a portion of which circuit lines overlies 
said plated through holes and is insulated therefrom, and 


connecting said circuitry to said wiring on said board 
through said vias. 


5,097,594 
METHOD OF MAKING AN INTAKE MANIFOLD/FUEL 
RAIL 

Paul D. Daly, Troy, and Robert A. McArthur, Waterford, both 

of Mich., assignors to Siemens Automotive L.P., Auburn 

Hills, Mich. 

Filed Aug. 7, 1990, Ser. No. 563,463 
Int. C1.5 B23P 15/00 

US. Cl. 29—888.01 


1. A method of making an internal combustion engine part 
comprising a fuel rail by introducing moldable material into a 
molding cavity cooperatively defined by closed position of 
multiple working parts of a mold, allowing the material to 
solidify within said cavity, disposing said working parts to 
open position to allow separation of the engine part from the 


METHOD OF FORMING A HYBRID PRINTED CIRCUIT ™old, including the steps of creating sockets, which when the 
BOARD engine part is put to use will receive electromagnetic-operated 

Alan L. Jones, Endwell; Keith A. Snyder, and Paul E. Winkler, fuel injectors, of creating a fuel passageway structure, which 
both of Vestal, all of N.Y., assignors to International Business when the engine part is put to use will place said sockets in 
Machines Armonk, N.Y. fluid communication with an external fuel supply for the in- 
Division of Ser. No. 286,593, Dec. 16, 1988, Pat. No. 4,927,983. gress and egress of liquid fuel to and from said sockets, and of 


This application May 18, 1990, Ser. No. 525,971 


Int. Cl.5 HO1K 3/10 
US. Cl, 29—852 7 Claims 
1. A method of forming an improved printed circuit board 
which board has an insulating core and plated through holes, 
and which board further includes electrical circuitry on at least 
one side thereof which circuitry includes lands connected to 
said plated through holes, 
said method comprising the steps of; 
providing a permanent dielectric material on at least one 
surface of said board covering the circuitry and the plated 
through holes, 
forming vias through said permanent dielectric material to 
communicate with circuitry connected to said plated 
through holes; 
forming electrical circuit lines on said permanent dielectric 


creating at least one through-passage comprising an inlet, 
which when the engine part is put to use will communicated 
said at least one through-passage to a combustion air supply 
and an outlet, which when the part is put to use will communi- 
cate said at least one through-passage to a combustion chamber 
space of an internal combustion engine for conveyance of 
combustion air through the engine part to such an engine, 
characterized in that the step of creating said at least one 
through-passage for conveyance of combustion air comprises 
disposing two complementary and separably engaged core 
parts within said cavity so as to cooperatively define and oc- 
cupy said at least one through-passage during the steps of 
introducing the moldable material into the cavity and allowing 
the material to solidify within the cavity, and then separating 
the two core parts by relative movement away from each other 
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in generally opposite but non-colinear directions, and charac- ing the discs on the shaft; curing the resin while the discs are 
terized in that the step of creating said fuel passageway struc- maintained axially compressed on the shaft to fuse the discs 


ture is conducted during the steps of introducing moldable 
material into the cavity and allowing the material to solidify 
and said step of creating said fuel passageway structure com- 
prises disposing further core parts within said cavity such that 
said fuel passageway structure is caused to comprise a first fuel 
passageway hole having at least one open end, a second fuel 
passageway hole having at least one open end, and a third fuel 
passageway hold transversely intercepting both said first and 
second fuel passageway holes and itself having at least one 
open end. 


5,097,595 
METHOD OF LIVELOADING A ROTARY OR 
RECIPROCATING SHAFT PACKING 
Steven M. Suggs, Atlanta, Ga., assignor to Pressure Services, 
Inc., Doraville, Ga. 
Division of Ser. No. 287,079, Dec. 20, 1988, Pat. No. 5,024,453. 
This application Jan. 22, 1991, Ser. No. 644,966 
Int. Cl.5 B21D 53/00 
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1. A method of liveloading a fluid flow apparatus with a 
liveload assembly comprising a stack guide having an open top 
and a bottom defining an aperture for receiving a bolt extend- 
ing from the fluid flow apparatus, a plurality of compressed 
belleville washers stacked inside the stack guide, and a retainer 
operably engaged with the stack guide to hold the belleville 
washers in compression, the liveload assembly for communi- 
cating force to an axially translatable gland follower which 
compresses packing held in a stuffing box of the fluid flow 
apparatus, comprising: 

positioning the liveload assembly coaxially on the bolt; 

threading a nut on the bolt to contact the stack of com- 

pressed belleville washers for securing the liveload assem- 
bly to the gland follower; and, 

removing the retainer from holding the belleville washers in 

compression, whereby the compressed force of the belle- 
ville washers is communicated to the gland follower. 


5,097,596 
SUPERCALENDER ROLL AND METHOD OF MAKING 
SAME 

James L. Hoogesteger, and Wayne A. Damrau, both of Wiscon- 

sin Rapids, Wis., assignors to Consolidated Papers, Inc., Wis- 

consin Rapids, Wis. 

Filed Nov. 7, 1989, Ser. No. 432,556 
Int. Cl.5 B21D 53/00 

US. Cl, 29—895.21 32 Claims 

1. A method of making a supercalender roll, comprising the 
sequential steps of providing a plurality of fiber discs, each disc 
having an axial opening and being saturated with a resin that is 
not fully cured, in side-by-side relationship on a shaft with the 
shaft extending through the axial openings; axially compress- 


together to form a substantially homogeneous roll body; and 
imparting a smooth outer cylindrical surface to the roll body. 


5,097,597 
SPIRAL NUTCRACKER/GRINDER 
Stephan Bianchi, 1353 Todd St., Mountain View, Calif. 
94040-2929 
Filed Sep. 19, 1991, Ser. No. 763,670 
Int. Cl.5 B26B 17/00, 17/02; BO2C 4/00 


US. Cl, 30—120.2 20 Claims 


1. A compression and shear-producing tool for compressing, 
crushing, or grinding materials in a range of sizes and shapes, 
comprising: 

(a) a first cylinder or essentially circular cross-section, hav- 

ing a central axis; 

(b) a second cylinder of essentially spiral cross-section, the 

spiral being drawn out regularly from a central axis; and 

(c) means for locating said first and second cylinders so that 

said central axis of said spiral is concentric with said cen- 
tral axis of said first circular cylinder, said first cylinder 
being sufficiently small so as to enable it to be located 
within the said second cylinder so as to form a gap be- 
tween said cylinders, said gap between said cylinders 
narrowing in a circular direction, such that the rotation of 
one of said cylinders relative to the other causes materials 
placed into said gap to be drawn into the decreasing width 
of said gap, whereby they are compressed, crushed, or 


ground. 
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5,097,598 
APPARATUS AND METHOD FOR GROOMING AND 
TREATING NATURAL EYELASHES 
Linda A. Andreula, 60 Hillcrest Ave., Lodi, N.J. 07644 
Filed Mar. 11, 1991, Ser. No. 667,763 
Int. C1.5 B26B 13/00; A4SD 2/48 


US. Cl. 30—233 4 Claims 


1. Apparatus for grooming and treating natural eyelashes, 
the eyelashes being arrayed along a natural curve followed by 
the eyelashes, of an eye, the apparatus comprising: 
opposed jaws selectively movable toward and away from 
one another, said jaws being curved to correspond to the 
natural curve along which the eyelashes are arrayed so as 
to receive the eyelashes between the jaws when the jaws 
are away from one another wherein the opposed jaws 
comprise a pair of jaws movable between an open position 
and a closed position such that the eyelashes received 
between the jaws are cut simultaneously as the jaws are 
moved from the open position to the closed position, 

cutting means located along the curved jaws and carried by 
the curved jaws for movement therewith to cut the eye- 
lashes received between the jaws upon movement of the 
jaws toward one another, 

the cutting means including a blade carried by one of the 

pair of jaws, and a platen carried by the other of the pair 
of jaws, the blade being opposed to the platen such that 
the eyelashes are received between the blade and the 
platen when the jaws are in the open position and the 
eyelashes are severed when the blade is more toward the 
closed position and into engagement with the platen. 


5,097,599 
EMERGENCY ESCAPE TOOL 
Yoshinobu Hasegawa, Seki, Japan, assignor to Hasegawa 
Hamono Kabushikikaisha, Seki, Japan 
Filed Dec. 10, 1990, Ser. No. 625,015 
Claims priority, application Japan, Mar. 5, 1990, 2-54726 
Int. C15 B25F 3/00, 7/22; B26F 1/00 


US. Cl. 30—359 10 Claims 


1. An emergency escape tool for use in escaping from an 
automobile at the time of an accident, said tool comprising: 
cutting means for cutting a seat belt of said automobile; 
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means for pressing against a window glass of said automo- 
bile; 

driving means for forcing said spike in the direction of said 
first end to break the window; and 

handle means for controlling said cutting means to cut said 
seat belt and said retractable spike to break said window 
glass. 


5,097,600 
SUPPORT DEVICE, ESPECIALLY FOR EYEGLASS 
FRAMES 


Francois Brule, Champigny/Marne, and Jean-Pierre Cuvilly, 
Viels Maisons, both of France, assignors to Essilor Interna- 
tional Cie Generale d’Optique, Creteil Cedex, France 

Filed Dec. 11, 1989, Ser. No. 448,633 
Claims priority, application France, Dec. 21, 1988, 88 16911 
Int. C15 B25B 1/06 


1. Support device in particular for eyeglass frames, compris- 
ing a plate, a hole in said plate, a flap pivoted to said plate and 
adjustable in terms of its inclination relative to said plate and a 
plurality of retaining means on said plate, said flap being 
adapted to hold an eyeglass frame above said hole, said plate 
comprising a frame and a slider moveable on one side of said 
frame parallel to the pivot access of said flap and on the side of 
said flap opposite said pivot axis, and cam means being opera- 
tive between said slider and the corresponding edge of said flap 
to adjust the inclination of said flap. 


5,097,601 
MITER GAUGE WITH ADJUSTABLE WIDTH LEAD 
ARM 

Henry Pollak, and Edwin N. Hartz, both of Pottstown, Pa., 

assignors to American Machine & Tool Company, Inc., 

Royersford, Pa. 

Filed Aug. 13, 1990, Ser. No. 566,943 
Int. Cl.5 B26D 7/06 

US. Cl. 33—471 


1. An improved miter gauge comprising a gauge body and a 


a retractable spike protruding from a first end of said cutting lead arm attached to the gauge body, the lead arm including a 
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substantially rigid, elongated member having a slot extending 
in an elongated direction of the rigid member and transversely 
entirely through the member forming a pair of opposing 
spaced, longitudinally extending side wall portions of the 
member, and adjustment means on the rigid member for adjust- 
ing the spacing between the side wall portions to adjust the 
overall width of the lead arm. 


5,097,602 
APPARATUS AND METHOD FOR AUTOMATED 
INSPECTION OF A SURFACE CONTOUR ON A 
WORKPIECE 
Michael Cross, Monroeville, and Albert B. Cady, Plum Boro, 
both of Pa., assignors to Westinghouse Electric Corp., Pitts- 


burgh, Pa. 
Filed Jul. 9, 1990, Ser. No. 348,938 
Int. C1.5 GO1B 5/20 
US. Cl. 33—551 


8. An inspection apparatus for measuring a surface contour 

on a workpiece, comprising: 

(a) means for supporting a workpiece along a horizontal axis 
so as to orient a surface contour thereon in a position for 
measurement, said supporting means being operable for 
rotating the workpiece about the horizontal axis; 

(b) an elongated contact member having a pair of arms 
extending in opposite directions, each of said arms having 
an end element thereon; 

(c) at least one measurement device including a displaceable 
contact probe and electrical means for measuring the 
displacement of said contact probe; and 

(d) means disposed between said pair of oppositely-extend- 
ing arms of said contact member and mounting said 
contact member in a generally vertical orientation and for 
movement of said oppositely-extending arms of said 
contact member and said end elements there with in 
planes containing first and second orthogonally-disposed 
axes and to place said end elements respectively in contact 
with the surface contour on the workpiece to be measured 
and said displaceable contact probe of said measurement 
device such that, as the workpiece is rotatably moved 
about its horizontal axis, said end element of said one 
contact member arm contacting the workpiece follows 
the surface contour thereof and causes said end element of 
said other contact member arm contacting said probe of 
said measurement device to correspondingly move and 
cause displacement of said probe such that said measure- 
ment device measures the radius of the surface contour. 


5,097,603 
FINE ADJUSTMENT MEANS FOR INSTRUMENTS 
Mordechai Hirsch, Nahariyya, and Shalom Hirsch, Shavei-Zion, 
both of Israel, assignors to Noga Engineering Ltd., Israel 
Filed Sep. 26, 1990, Ser. No. 588,188 
Claims priority, application Israel, Dec. 28, 1989, 92919 


Int. Cl.5 GO1B 5/20 
US. Cl. 33—572 6 Claims 
1. A multi-directional fine adjustment unit comprising two 
discs held coaxially adjacent to each other by connecting 
means located along the axes of the discs, a circumferential 
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annular track in at least one of the discs at least partially de- 
fined by a lower surface of one disc and an upper surface of the 
other disc, and tilting means for tilting one disc relative to the 
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other wherein said tilting means is located in said circumferen- 
tial annular track wherein said tilting means may assume any 
position along the track. 
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5,097,604 
GAUGE POSITIONER 
Kevin E. Brown, 1450 - 43rd St., SW., Wyoming, Mich. 49509 
Filed Apr. 11, 1991, Ser. No. 683,867 
Int. C1.5 B23Q 17/22 


US. Cl. 33—613 11 Claims 


1. A gauge positioner comprising a body having a lower 
surface, a lip protruding from the upper extent of said lower 
surface, an upper body portion overhanging and spaced apart 
from said lip, and a hole formed through said upper body 
portion adapted to receive the barrel of a measuring gauge, 
said lip and said lower surface adapted to engage a corner of a 
measuring fixture thereby to position a measuring gauge re- 
ceived in said hole in a predetermined position with respect to 
the measuring fixture. 


5,097,605 
PHOTOSENSITIVE MATERIAL PROCESSING 
APPARATUS 

Teruo Kashino; Toshiyuki Yamagishi; Masakazu Andoh, and 

Toshio Fujisaka, all of Hino, Japan, assignors to Konica 

Corporation, Tokyo, Japan 

Filed Mar. 26, 1990, Ser. No. 499,172 

Claims priority, application Japan, Mar. 31, 1989, 1-87752; 

Apr. 6, 1989, 1-81780 
Int. Cl.5 F26B 7/00 

US. Cl. 34—18 18 Claims 

1. A photosensitive material processing apparatus, compris- 
ing: 
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processing means for processing a photosensitive material 
with a solution; 

drying means for drying said processed material by at least 
two sequential drying processes; and 

conveying means for conveying said processed material 
from said processing means to said drying means; 

said drying means including: 
infrared ray drying means for irradiating said processed 

material with an infrared ray; and 
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hot air drying means located downstream of said infrared 
ray means in the conveying direction, for generating 
and applying a hot air current to said processed mate- 
rial: 


said conveying means conveying said processed material to 
said infrared ray means as the first of said two sequential 
drying processes to dry said processed material to an 
intermediate dried state and thereafter to said hot air 
means as the second of said two sequential drying pro- 
cesses to complete drying of said processed material under 
the influence of only said hot air drying means. 


5,097,606 
LINT FILTER SIGNAL FOR AUTOMATIC CLOTHES 
DRYER 
Gregory K. Harmelink, Newton; Pamela M. Kuecker, Prairie 
City; Michael D. Lafrenz, and J. Christopher Millet, both of 
Newton, all of Iowa, assignors to Maytag Corporation, New- 
ton, Iowa 
Filed Aug. 23, 1990, Ser. No. 571,157 
Int. C1.5 F26B 3/00, 19/44 
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1. A clothes dryer comprising: 

a clothes drying chamber, 

means for supplying heated air into said drying chamber and 
circulating said air therein, 

means for removal of the circulated air from said drying 
chamber, said means including a lint filter assembly and 
outlet air duct, 

said lint filter assembly including a lint filter element, 

a stationary support in said outlet air duct for removably 
supporting said lint filter element, 

a switch means mounted on said stationary support in the 
proximity of said lint filter element supported therein, 

an activator for said switch means carried on said lint filter 
element, 

a user recognizable signal means in circuit with said switch 
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means and under control of said switch means, said signal 
means providing a signal to the user to check the condi- 
tion of said lint filter element, said user recognizable signal 
means being inactivated upon removal of said lint filter 
element from said stationary support and reengagement 
with said stationary support. 


t 2 ,’ 
FLUID FOREFOOT FOOTWARE 
Raymond M. Fredericksen, Okemos, Mich., assignor to Wolver- 
ine World Wide, Inc., Rockford, Mich. 
Filed May 7, 1990, Ser. No. 520,373 
The portion of the term of this patent subsequent to Jun. 19, 
2007, has been disclaimed. 
Int. C15 A43B 13/18, 19/00 


US. Cl. 36—291 20 Claims 


1. A forefoot hydrodynamic pad for a shoe comprising: 

an integral, hollow, polymeric body comprising a top flexi- 
ble wall, a bottom flexible wall and a peripheral wall 
joining said top and bottom walls; 

said body having a forward chamber and a rearward cham- 
ber; 

said chambers being separated by an interior wall having 
restricted orifice means therein for restricted flow of fluid 
between said chambers; 

said forward chamber being substantially larger than said 
rearward chamber and having a width sufficient to sub- 
stantially underlie the five metatarsal heads of a foot; 

said rearward chamber being narrower to extend behind the 
second through fourth metatarsal heads of the foot; and 

a fluid in said forward and rearward chambers, movable 
through said restricted orifice means from said forward 
chamber to said rearward chamber when said forward 
chamber is under compression beneath the metatarsal 
heads. 


5,097,608 
BALLAST REGULATOR 


Continuation of Ser. No. 307,840, Feb. 7, 1989, abandoned. This 
application Nov. 16, 1989, Ser. No. 438,941 
Claims priority, application European Pat. Off., Aug. 31, 


1988, 88890218.6 
Int. C1.5 E01B 27/02 
US. Cl, 37—104 


1. A mobile machine for distributing and shaping ballast of a 
ballast bed supporting a track consisting of two rails fastened 
to ties, the two track rails defining a center portion of the track 
therebetween and respective shoulders supporting opposite 
ends of the ties at field sides of the trails, which comprises 

(a) a machine frame supported by undercarriages for mobil- 

ity along the track in an operating direction, 
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(b) a drive for moving the machine frame in said direction, 

(c) an operator’s cab on the machine frame, 

(d) a ballast planing plow arrangement vertically adjustably 
mounted on the machine frame between the undercar- 
riages and extending from shoulder to shoulder, the ballast 
planing plow arrangement including 
(1) central plow elements extending over the center track 

portion and including plow means causing ballast accu- 
mulations in the center track portion when the machine 
frame is moved in the operating direction and the plow 
arrangement is vertically adjusted to engage the ballast, 
(e) a power drive for vertically adjusting the ballast planing 
plow arrangement, and 
(f) a ballast conveying means, associated with the central 
plow elements immediately adjacent thereto and arranged 
in the center track portion between the undercarriages 
immediately preceding the central plow elements in the 
operating direction, for enhancing a transverse ballast 
flow from one shoulder of the track towards the opposite 
shoulder and to remove ballast from the center of the 
track towards the opposite shoulder while the center plow 
elements properly shape the ballast in the central track 
portion, the ballast conveying means comprising 
(1) at least one vertically adjustable broom rotatable about 
an axis extending in the direction of the track, the 
broom having radially extending flexible ballast sweep- 
ing elemetns including means for conveying ballast 
accumulated by the central plow elements from the 
center track portion towards a respective one of the 
rails upon rotation of the broom, and 

(2) respective drives for vertically adjusting and rotating 
the broom. 


5,097,609 
PORTABLE DRAFT BAR 
Patrick J. Swaggert, 609 E. Minnehaha Pkwy., Minneapolis, 
Minn. 55417 
Filed Dec. 14, 1990, Ser. No. 627,308 
Int. Cl.5 E02F 3/76 
US. Cl. 37—117.5 


1. A removable drawbar for an earth-working implement of 
the class having a work surface capable of being positioned and 
maintained in a horizontal attitude at which a rear end of the 
earth-working surface is adjacent the front of a dirigible vehi- 
cle and another end extends forwardly therefrom, comprising, 
in combination: 

a drawbar having front and back ends, said back end being 
adapted from draft transmitting connection to the rear end 
of a horizontally disposed surface of an earth working 
implement; and clamping means slidably disposed on said 
drawbar, said clamping means to clamp down on the 
drawbar and the front end of said horizontally disposed 
surface to stabilize the drawbar. 


5,097,610 
COMPACT PADDING MACHINE 


William B. Bishop, Albuquerque, N. Mex., assignor to Bo-Ar 


Int. Cl. EO02F 1/00 
US. Cl. 37—142.5 


1. A padding machine comprising: 

a frame comprising opposite side members, a front end and a 
rear end; 

a screening conveyor belt disposed between said opposite 
side members of said frame, said screening conveyor belt 
comprising openings therein suitable for screening soil to 
be used as padding material, said screening conveyor belt 
further comprising an upper run and a lower run; 

an imperforate soil receiving conveyor belt disposed be- 
tween said opposite side members of said frame, said soil 
receiving conveyor belt being positioned directly beneath 
said screening conveyor belt, within the path of said 
screening conveyor belt and between said upper run and 
said lower run, whereby soil passing through said screen- 
ing conveyor belt is deposited onto said soil receiving 
conveyor belt; and 

a transverse conveyor belt disposed beneath said soil receiv- 
ing conveyor belt, and means for driving said transverse 
conveyor belt; and 

means for driving said screening conveyor belt and said soil 
receiving conveyor belt such that said screening conveyor 
belt and said soil receiving conveyor belt both move 
towards said transverse conveyor belt; 

whereby soil carried along said screening conveyor belt is 
screened by said screening conveyor belt, and whereby 
soil sufficiently fine grained to pass through said screening 
conveyor belt passes through said openings therein onto 
said soil receiving conveyor belt, and whereby the 
screened soil on said soil receiving conveyor belt is car- 
ried towards and discharged onto said transverse con- 
veyor belt, from where it is conveyed transversely and 
may be discharged alongside said padding machine. 


5,097,611 
DISPLAY APPARATUS 

Marvin Smollar, Northbrook; Richard B. Mazursky, Glenview, 

and William F. Walter, Riverwoods, all of Ill., assignors to 

Marchon, Inc., Vernon Hills, Il. 

Filed Jul. 10, 1990, Ser. No. 550,467 
Int. Cl.5 GOOF 17/21 

U.S. Cl. 40—514 9 Claims 

1. A point of purchase advertising display unit for attach- 
ment to store shelving, said display unit comprising a self- 
retracting roller curtain mounted on a support, said support 
further having a billboard holder on a front surface thereof 
continuously displaying a message at the front edge of said 
shelving, said support and holder having a shape and size 
approximately conforming to a shape and a size of a front edge 
of a shelf whereby said curtain, support, and billboard holder 
do not appreciably interfere with stocking said shelving, means 
for displaying additional information on said curtain when said 
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curtain is extended from said support, means associated with 
said curtain for extending and retracting said curtain in re- 


sponse to a purchaser’s initiative, said curtain emerging from 
below and behind said billboard holder when extended and 
means for removably attaching the unit to said shelving. 


5,097,612 
ILLUMINATED TRAFFIC CONTROL SIGN 
Clyde A. Williams, Irwin, Pa., assignor to Syntonic Technology, 
Inc., Harrisburg, Pa. 
Filed Sep. 26, 1990, Ser. No. 588,571 
Int. Cl.5 GOOF 21/04 
US. Cl. 40—591 


1. In combination, an illuminated traffic control sign and a 
conventional passenger automobile having a rear luggage 
compartment with a lid for closing said luggage compartment 
whereby said sign when displayed transforms said automobile 
into a traffic control vehicle comprising: 

a flexible sheet of weather resistant material secured to said 
luggage compartment lid of said passenger vehicle so that 
said sheet hangs substantially vertically from said lid when 
said lid is open and said sign is in use and is stored within 
said luggage compartment when not in use, said flexible 
sheet having a horizontal double arrow design with two 
arrowheads thereon in a color contrasting with said sheet; 

a plurality of electrical light fixtures mounted on said flexible 
sheet on top of said double arrow design to illuminate said 
design when said fixtures are activated; 

a plurality of flaps secured to said flexible sheet to selectively 
cover or uncover parts of said double arrow design so that 
said design may be optionally transformed into a single 
arrow pointing in either direction or into a caution bar not 
having an arrowhead, each of said flaps being generally 
triangular in shape and secured at a seam to said flexible 
sheet, each respective seam being generally parallel to an 
edge of one of the arrowheads on the double arrow de- 
sign; and 
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electrical circuit means to selectively activate said electrical 
light fixtures. 


5,097,613 
SAFETY PLUG FOR THE FIRING CHAMBER OF A 
WEAPON 
Gary L. Miller, 4400 Northgate Dr., Knoxville, Tenn. 37938, and 
Robert G. Plummer, 1008 Lovell View Dr., Knoxville, Tenn. 
37922 
Continuation-in-part of Ser. No. 376,292, Jul. 6, 1989, Pat. No. 
4,965,952. This application Oct. 26, 1990, Ser. No. 604,117 
Int. Cl.5 F14H 17/44 
US. Cl. 42—70.01 8 Claims 


1. A safety plug for the firing chamber of a weapon compris- 

ing: 

a cylindrical body having a diameter less than the firing 
chamber bore, a front end and a rear end; 

a tab releasably secured to said rear end of said body for 
extending from a closed firing chamber for visually indi- 
cating the weapon firing chamber is free of live ammuni- 
tion; and 

a button integrally formed with said tab and disposed proxi- 
mate the rear end of said body so as to be rearward of said 
tab and so as to be releasably secured to said body in 
combination with said tab, said button being fabricated 
from a substantially rigid material, said button being enga- 
gable by a bolt-carrier and ejector of a standard semi- 
automatic weapon for injecting and ejecting the plug into 
and from, respectively, the firing chamber in normal 
weapon operation. 


B. Gene Strong, Rte. 2, Box 861, New Iberia, La. 70560 
Filed May 1, 1990, Ser. No. 517,310 
Int. C15 F41A 1/06, 13/08, 21/28 


US. Cl. 42—76.01 4 Claims 


1. A firearm barrel comprising a breech end, a muzzel end, 
and means for controling a velocity of a discharging projectile 
comprising; 

a first set of gas vents extending longitudinally along a por- 

tion of said breech end, 

a second set of gas vents extending longitudinally along a 

portion of said muzzle end, and 

a sliding, concentric sleeve having a longitudinal gas passage 

extending proximate said breech end and said muzzle end, 
said sleeve having a first gas sealing surface proximate said 
first set of gas vents and a second gas sealing surface 
proximate said muzzle end 

whereby longitudinally sliding said concentric sleeve along 

said barrel toward said breech end progressively exposes 
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said first set of gas vents to decrease said velocity of said 
projectile by allowing gas to escape out said first set of gas 
vents down said longitudinal gas passage and out said 
second set of gas vents thereby bypassing said porjectile. 


5,097,615 
MUZZLE LOADING DEVICE FOR MUZZLE LOADING 
FIREARMS 
Robert M. Kearns, 2801 N. 32nd St., Boise, Id. 83703 
Filed Aug. 15, 1991, Ser. No. 745,398 
Int. Cl.5 F41C 27/00 


US. Cl. 42—90 11 Claims 


1. A muzzle loading device for muzzle loading firearms, 
comprising: 

an elongated tubular cartridge defining a bore and provided 
at one end thereof with powder charge retention means; 

a cartridge housing having a mid portion; a first end portion; 
and a second end portion; said mid portion provided with 
an elongated slot with side opening operable to laterally 
receive and hold said cartridge, and each of said end 
portions provided with an aperture, coaxial with the aper- 
ture of an opposing end portion and with the bore of said 
cartridge when received in said slot; and 

a plunger reciprocally receivable within the apertures of said 
end portions and within the bore of said cartridge for 
pushing the contents of said cartridge into the muzzle of a 
firearm. 


5,097,616 
APPARATUS FOR COATING FISHING LURE WITH 
SCENT 
Clarence P. Johnston, Jr., P.O. Box 578, Pennington Gap, Va. 
24277 
Filed May 17, 1990, Ser. No. 524,722 
Int. Cl.5 AO1K 97/06 
US. Cl. 43—4 2 Claims 
1. A fishing lure scent application device for applying a 
fish-attracting scented liquid to a fishing lure, said device 
comprising: 

a container defining a chamber therein and including side- 
walls having an upper edge portion defining an opening 
for accessing said chamber; 

a cover member for selectively covering said opening ac- 
cessing said chamber, said cover member being selectively 
pivotable from a closed position covering said opening to 
an open position permitting access to said chamber 
whereby said fishing lure can be inserted into and re- 
moved from said chamber, said cover member being bi- 
ased in a closed position, said cover member defining an 
outer perimeter portion for engaging said edge portion of 
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said container, and being provided with a linkage engag- 
ing member extending outwardly from said outer perime- 
ter portion; 

a foot pedal actuated mechanism for selectively moving said 
cover member from said closed position to said open 
position, said mechanism including a foot pedal pivotally 
secured at a first end portion to said container, and includ- 
ing a linkage means pivotally secured to a second end 
portion of said foot pedal and pivotally secured to said 
linkage engaging member of said cover member, whereby 
the selective depression of said foot pedal pivots said 
second end portion of said foot pedal downwardly, carry- 
ing said linkage means downardly and pivoting said cover 
member to said open position; 

a first resilient, absorbent applicator member disposed within 
said chamber of said container for receiving said scented 
liquid and for applying said scented liquid to said fishing 


VIS SH \ 


spp, POLLS, Vis; Y 


ae 


lure as said fishing lure is received in said chamber of said 
container; 

a second resilient, absorbent applicator member secured to 
the lower surface of said cover member for receiving said 
scented liquid and for applying said scented liquid to said 
fishing lure as said fishing lure is received in said chamber 
of said container and said cover member is placed in said 
closed position; and 

fishing line protection means for protecting fishing line from 
being damaged as said fishing line is positioned between 
said edge portion of said container and said outer perime- 
ter portion of said cover member as said cover member is 
in said closed position, said fishing line protection means 
including a first resilient lining on said edge portion of said 
container and a second resilient liner covering the lower 
surface of said outer perimeter portion of said cover mem- 
ber. 


5,097,617 
APPARATUS FOR MEASURING FISH 
Gene C. Craven, 3305 N. Weller, Springfield, Mo. 65803 
Filed Jan. 11, 1991, Ser. No. 640,093 
Int. Cl.5 AO1K 97/00; B43L 7/00 


1. Apparatus for measuring fish comprising: 

a pair of elongated, relatively rigid members, each having an 
elongated edge and a planar surface, said members being 
disposed with said elongated edges of the respective mem- 
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bers positioned adjacent to each other and the planar 
surfaces of the members being disposed at acute angles 
with respect to vertical and diverging from each other to 
present an elongated, upwardly opening V-shaped trough; 

an elongated, generally planar end piece for each end of said 
trough, said end pieces being spaced apart and disposed to 
extend transversely across the trough at the respective 
ends of the trough to close the ends of the latter and 
present an upwardly opening V-shaped cavity adapted to 
receive therein a fish to be measured; and 

an elongated series of indicia disposed on the planar surface 
of one of said members and in the cavity, said indicia being 
spaced at measured intervals longitudinally of the trough 
whereby the length of said fish may be visually deter- 
mined when the fish is in said cavity. 


5,097,618 
ELECTRONIC ICE FISHING SYSTEM 
Boyd A. Stoffel, 1921 Hwy. 67 E., Campbellsport, Wis. 53010 
Filed Aug. 20, 1990, Ser. No. 569,610 
Int. Cl.5 AO1K 85/01 
US. Cl. 43—17 


1. In combination with an ice fishing tipup having a frame 
and a flag alert system operable between set and tripped condi- 
tions, 

an electronic ice fishing system comprising: 

a. a housing attached to the tipup frame and having walls 
that define an interior space and that have respective 
exterior surfaces; 

b. a ferrous plate fastened to the exterior of a selected 
housing wall; 

c. a magnetic reed switch installed in the housing interior 
space proximate the ferrous plate, the magnetic reed 
switch being actuable between opened and closed 
states; 

d. a radio transmitter installed in the housing interior 
space; 

e. circuit means inside the housing space for energizing the 
radio transmitter when the magnetic reed switch is 
actuated to the closed state; and 

f. magnet means for closing the magnetic reed switch in 
response to actuation of the tipup flag alert system from 
the set to the tripped conditions to thereby energize the 
circuit means and energize the radio transmitter. 


5,097,619 
SNAGLESS FISHING LURE 

Frank Bologna, Warren, Mich., assignor to Fish Stories Unlim- 

ited, Inc., Dearborn Heights, Mich. 

Filed Feb. 27, 1990, Ser. No. 485,975 
Int. Cl.5 AO1K 83/00 . 

US. Cl. 43—35 8 Claims 

1. A base member having a flat midsection and a contoured 
head section contiguous thereto, wherein said flat midsection 
and said contoured head section define an essentially elliptical 
periphery which has two opposed inlets located at the juncture 
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of said head section and said midsection said opposed inlets 
extending inwardly from said outer periphery defining a local- 
ized throat region thereby, said base member further having a 
flat tail section contiguously attached to said midsection at a 
location opposed to said head section, said flat tail section 
having outwardly flared hook retaining flanges angularly 
opposed to one another to define a narrow channel contiguous 
to said midsection, said narrow channel having a width essen- 
tially equal to said throat region contiguous to said midsection 
and a broadened end opening opposed to said narrow channel, 
said flanges having a height at least as great as said contoured 
head section; 

a fish hook movably attached to said base member, said fish 
hook having a first hook member having a first point, bend 
and shank, a second hook member having a second point, 
bend, and shank and an overlying biasing coil attached to 
said first and second shanks capable of biasingly extending 
said first and second hook members away from one an- 
other said overlying biasing coil located below said con- 
toured head section and said first and second shanks ex- 
tending outwardly through said inlets, said first and sec- 
ond hook members compressibly movable between a first 
extended position and a second retracted position wherein 
said hooks are retained by said hook retaining flanges; 
depressible trip lever pivotally connected to said base 
member and positioned to contact said first and second 
hook members disengaging said hook members from re- 
tention behind said hook retaining flanges, said trip lever 


comprising an elongated lever arm having a first end 
extending into an associated aperture located in said con- 
toured head region and inwardly and outwardly movable 
relative thereto, a second end opposed to said first end, a 
flat elongated region having an essentially uniform width 
extending from said first end to said second end, said first 
end of said lever arm having a projection extending up- 
wardly into said associated aperture oriented essentially 
perpendicularly to said flat elongated region and means 
for retaining said first end in said aperture, pivotal attach- 
ment means located on said flat elongated region between 
said first end and said second end, said second end having 
a region extending inward from said pivotal attachment 
means towards said flat tail section of said base at an 
oblique angle defined by an interior surface of said elon- 
gated lever arm and an interior surface of said inwardly 
extending region, said second end terminating in a base- 
contacting surface adapted to releasably contact said base 
at a point located in said flat tail section, and a hook con- 
tacting member contiguously connected to said base-con- 
tacting surface of said second end of said lever arm, said 
hook contacting member extending angularly outward 
from therefrom and having a central longitudinal junction 
and a pair of flanges depending from said junction, said 
longitudinal flanges disposed between said hook and said 
base when said hook members are in said retracted posi- 
tion; and 

means for pivotally connecting said depressible trip lever to 
said base member. 
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5,097,620 
FISHING LURE WITH CHUM PASSAGE 
Ronald S. Nietupski, 16500 Spaniel Dr., Lockport, Ill. 60441 
Filed Feb. 5, 1990, Ser. No. 475,332 
Int. C15 AO1K 85/00 
U.S. Cl. 43—42.06 
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1. A fish lure for movement through a body of water com- 
prising, in combination, a body including a substantially closed 
right cylinder having a longitudinal axis; an axis of roll substan- 
tially coincident with the longitudinal axis, and pitch and yaw 
axes oriented perpendicularly to the roll axis and to each other; 
motion means including a substantially planar nose defining 
part of the body, the plane of the nose being oriented at an 
acute angle to the pitch axis and at an acute angle to the yaw 
axis for causing the body to simultaneously pitch, yaw and roll 
as the body is moved through the water; roll/yaw stabilizer 
flow tubes extending through said body to control body pitch- 
ing, rolling and yawing motion as the lure moves through the 
water; and chum dispensing means for dispensing chum from 
the body into the water. 


5,097,621 
LACQUER OVERLAY WET PROCESS FOR ARTIFICIAL 
FLY BODIES 
Thomas A. Hnizdor, 9164 Brady, Redford, Mich. 48239 
Filed Jul. 12, 1990, Ser. No. 551,742 
Int. Cl.5 AO1K 85/00 


USS. Cl. 43—42.32 7 Claims 


7. A method of applying a design to an artificial fly body 
comprising the steps of: 

applying a base layer of lacquer over the entire primed 
exterior surface of the artificial fly body; 

while the base layer is still wet, applying a plurality of first 
overlays in a predetermined design at spaced, discrete 
locations on the body such that the first overlays flow and 
mix with the base layer to form a single continuous layer 
with the base layer; 

while each of the first overlays are still wet, applying a 
second overlay over at least certain of the first overlays in 
a smaller quantity than the quantity of the associated first 
overlay such that the second overlay flows outward from 
its point of initial application toward and mixes with the 
first overlay to form a single continuous layer with the 
first overlay but is spaced from the peripheral portion of 
the first overlay such that a peripheral portion of the first 
overlay is visible about the peripheral extent of the second 
overlay; 

while the second overlays are still wet, applying a third 
overlay over at least certain of the second overlays such 
that the third overlays flow and mix with the second 
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overlays to form a single continuous layer with the second 
overlays; and 

after the first, second and third overlays are dry, applying a 
layer of a clear material over the entire peripheral surface 
of the body. 


5,097,622 
BARBLESS FISH HOOK ASSEMBLY 
A. J. James, 1242 N. Lake Shore Dr., Chicago, Ill. 60610 
Continuation of Ser. No. 253,857, Oct. 3, 1988, abandoned. This 
application Nov. 28, 1989, Ser. No. 439,647 
Int. Cl.5 AO1K 97/02 


USS. Cl. 43—43.16 10 Claims 


1. A novel fish hook assembly, which comprises: 

a hook body terminating in a tip and including a shank 
having a curved section; and 

sleeve means of flexible material positioned on and attached 
to said hook body proximate said tip and extending 
towards said curved section of said shank for setting of a 
fish on said hook body. 


5,097,623 
APPARATUS FOR CULTIVATING MUSHROOMS 

Kenji Furuya, and Toyotaka Okada, both of Nagano, Japan, 

assignors to Saishin Co., Ltd., Nagano, Japan 
Continuation of Ser. No. 268,500, Nov. 8, 1988, abandoned. This 

application May 4, 1990, Ser. No. 518,327 
Claims priority, application Japan, Mar. 7, 1988, 63-53322 
Int. Cl1.5 A01G 1/04 

U.S. Cl. 47—1.1 


1. A method for cultivating mushrooms, comprising the 

steps of: 

(a) designating a plurality of chambers to include a culture 
chamber, a budding chamber, and a suppressing and 
growing chamber; 

(b) providing a cultivation bottle in said culture chamber; 

(c) hermetically sealing each of said plurality of chambers; 

(d) expelling air from at least said culture chamber in a 
hermetically sealed condition; and 

(e) restoring atmospheric pressure to said culture chamber 
subsequent to expelling air therefrom, whereby an atmo- 
spheric condition is achieved having a relatively reduced 
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concentration of carbonic acid gas as compared to a con- 
dition in said hermetically sealed culture chamber prior to 
expelling air therefrom thereby reducing a concentration 
of carbonic acid gas in the cultivation bottle to a 15% 
concentration or less. 


5,097,624 
NETTING FOR CROP PROTECTION 

Avi Klayman, 27 Tagor Street, Tel-Aviv, and Rina Kahan, 3 

Sturman Street, Herzlia, both of Israel 
Filed May 9, 1990, Ser. No. 520,753 
Claims priority, application Israel, May 15, 1989, 90301 

Int. C15 A01G 9/00 

5 Claims 
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1. For use in agriculture for the protection of growing plants 
against insect damage, in the form of a fence which protects a 
plot of such growing plants, 

a netting made of monofilament polyalkylene fibers of a 

diameter of from 0.2 mm to about 0.35, which netting has 
a mesh size of from 0.25 mm to 0.35 mm by about 0.4 mm 
to 1.0 mm, which netting has an open area of from 40 to 60 
percent of such netting. 


5,097,625 
SEEDING AND SEEDLING-GROWING SHEET AND 
SEEDING AND SEEDLING-GROWING METHOD 
Tadao Kaneko; Susumu Kamijo; Norimasa Kamezawa, and 
Teruaki Kobayashi, all of Kawasaki, Japan, assignors to 
Sliontec Corporation, Kanagawa, Japan 
PCT No. PCT/JP90/00470, § 371 Date Nov. 19, 1990, § 102(e) 
Date Nov. 19, 1990, PCT Pub. No. WO90/11678, PCT Pub. 
Date Oct. 18, 1990 
PCT Filed Apr. 6, 1990, Ser. No. 613,722 
Claims priority, application Japan, Apr. 7, 1989, 1-86738 
Int. Cl.5 AO1C 1/04 


USS. Cl. 47—56 4 Claims 


1. Seeding and seedling-growing adhesive sheet comprising 
an adhesive agent layer arranged on a sheet-like base material 
wherein the adhesive agent layer is an adhesive layer in which 
an adhesive agent containing a powdery ferromagnetic sub- 
stance is arranged in spots or in stripes on the base material. 


GENERAL AND MECHANICAL 


5,097,626 
AUTOMATIC SELF-WATERING SYSTEM FOR PLANTS 
GROWING IN A CONTAINER 
Yakov Mordoch, Givhat Haradar, Israel, assignor to Hygrotek 
Corporation, Cambridge, Md. 
Filed Apr. 6, 1990, Ser. No. 505,659 
Int. C15 A01G 27/00 


12. An automatic self-watering system for plants growing in 
a container comprising: 

a container for holding growing medium for plants; 

receptacle means for containing water for irrigating the 
plant, said receptacle means being supported in a position 
above the level of growing medium in the container; 

sensor means inserted in the growing medium for creating a 
variable vacuum for sensing dryness of the growing me- 
dium; 

conduit means engaged with said sensing means for conduct- 
ing water from an outlet in said receptacle means to the 
growing medium in response to sensed dryness of the 
growing medium sensed by creation of a vacuum in said 
sensor means. 


5,097,627 
METHOD AND APPARATUS FOR HYDROPONIC 
GARDENING 
David S. Roberts, Cheshire, Conn., assignor to Gourmet Gardens 
Corporation, Cheshire, Conn. 

Continuation of Ser. No. 198,447, May 25, 1988, Pat. No. 
4,932,158. This application Feb. 5, 1990, Ser. No. 475,161 
The portion of the term of this patent subsequent to Jun. 12, 
2007, has been disclaimed. 

Int. C15 A01G 31/02 

US. Cl. 47—65 


1. A grow line for supporting and moving plants through a 
hydroponic garden environment in a controlled manner, 
which grow line comprises: 

a) a rotatable elongate cylindrical member provided with a 

variable pitch helical groove along the length thereof; 

b) an elongate housing enclosing the cylindrical member and 

including a longitudinal slot in the wall of the housing, the 





1970 


slot extending substantially for the length of the cylindri- 
cal member; 

c) at least one plant holder for supporting a plant and en- 
gagement means carried by the holder for disposition 
within the longitudinal slot of the housing and engaging 
the helical groove of the cylindrical member for support- 
ing the holder in a cantilever manner from the housing and 
moving the holder along the grow line upon rotation of 
the cylindrical member; and 

d) conduit means carried by the housing and positioned 
substantially thereabove, the conduit means including 
means for directing treatment fluids from substantially 
above the housing outwardly and directly to the under- 
sides of the leaves of the plant supported by the holder. 


5,097,628 
VALVE OPERATING STRUCTURE 
Masahiko Kobayashi, Osaka, Japan, assignor to Kubota, Ltd., 
Osaka, Japan 
Filed Sep. 28, 1989, Ser. No. 414,096 
Claims priority, application Japan, Nov. 1, 1988, 63- 
143898[U] 
Int. Cl.5 GO5G 9/00 


US. Cl. 74—471 R 8 Claims 
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1. A valve operating structure comprising: 

a mounting frame, 

first and second control valves having first and second slide 
spools, respectively, which extend parallel to each other, 

a control lever operatively connected to a lever interlocking 
member for selectively operating said first and second 
valves, 

an interlock switching mechanism for moving said lever 
interlocking member between a first interlocking position 
to engage said first slide spool, and a second interlocking 
position to engage said second slide spool, 

wherein said lever interlocking member is pivotable about a 
pivotal point located at substantially the same distance to 
said first and second slide spools, said lever interlocking 
member including a linear member extending from said 
pivotal point and having a free end extending to an inter- 
mediate position transversely of a longitudinal axis of said 
first and second slide spools, and said first and second 
interlocking positions are selectively provided by con- 
necting said free end to one of said first and second spools 
through connecting means including engaging pin means 
connected to one of said first and second slide spools and 
the free end of said linear member, and ring-like connector 
means connected to the other of said first and second slide 
spools and the free end of said linear member, said linear 
member being oscillatable in three dimensions for fitting 
said ring-like connector means on said engaging pins 
means, and 

stop means for connecting said mounting frame and said 
connection means preventing the turning of said first and 
second slide spools about said longitudinal axes of said 
first and second slide spools of said first and second valves, 
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whereby said stop means positions said pair of engaging 
pin means in a substantially coplanar arrangement to per- 
mit said connecting means to be in alignment when said 
control lever is in said first interlocking position. 


5,097,629 
COUNTERBALANCED WINDOW OPERATORS 
James C. Guhl, Hudson, Wis., and Hartmut Ginnow-Merkert, 
Orono, Minn., assignors to Andersen Corporation, Bayport, 
Minn. 


Filed Nov. 28, 1990, Ser. No. 619,111 
Int. Cl.5 EOSF 1/10, 11/00 
US. Cl. 49—386 


1. A counter-balanced operator for a pivoting unit, the unit 
having a first, pivoted end and a second, rotatable end, said 
operator comprising: 

(a) housing; 

(b) a rotatable drive member operatively mounted in said 

housing, said drive member having an axis of rotation; 

(c) an arm member having first and second ends, said first 
end operatively connected to said drive member; 

(d) said second end of said arm member operatively con- 
nected to the second end of the pivoting unit, wherein a 
torque from the unit is transmitted to said arm member; 

(e) rotating drive means for rotating said drive member; and 

(f) means for counterbalancing the torque on said arm mem- 
ber, said counterbalancing means creating a force, said 
counterbalancing means operatively connected to said 
arm member, and said counterbalancing means occupying 
a fixed orientation relative to said housing, the force being 
transmitted to said arm member. 


5,097,630 
SPECULAR MACHINING APPARATUS FOR 
PERIPHERAL EDGE PORTION OF WAFER 
Seiichi Maeda, Ayase, and Isao Nagahashi, Fujisawa, both of 
Japan, assignors to Speedfam Co., Ltd., Ayase, Japan 
Filed Sep. 13, 1988, Ser. No. 243,979 
Claims priority, application Japan, Sep. 14, 1987, 62-230399 
Int. Cl.5 B24B 5/00, 47/02 
US. Cl. 51—50 R 


1. A specular machining apparatus for the peripheral edge 
portion of a wafer comprising: 
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a chuck table, having a chuck means for holding a wafer the 
peripheral edge portion of which is chamfered, for rotat- 
ing the wafer held by the chuck means around the axis of 
the wafer, 

a front side polishing ring positioned to polish a peripheral, 
chamfered portion of a front face of a wafer held in the 
chuck means, and a rear side polishing ring positioned to 
polish a peripheral, chamfered portion of the rear face of 
said wafer, said polishing rings each defining a polishing 
surface on their respective outer peripheries, said polish- 
ing rings being each rotatable about an axis transverse to 
the axis of said wafer. 


5,097,631 
CIRCULAR EDGER ATTACHMENT FOR VERTICAL 
GLASS EDGER 

Ronald N. Ford, Lemont, Ill., assignor to Sommer & Maca, 

Chicago, Ill. 

Filed Oct. 16, 1990, Ser. No. 598,433 
Int. Cl.5 B23C 3/05 

U.S. Cl. 51—105 R 
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8. A glass edger comprising: 

a vertical support frame, 

edging means for edging the entire periphery of an edge of 
glass, said edging means being mounted adjacent to said 
vertical support frame, and 

edge engaging means removably mounted on said support 
frame for rotatably driving a piece of circular glass in a 
vertical orientation and in contact with said edging means 


GENERAL AND MECHANICAL 
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ted from said contact sensor when said contact sensor 
contacts a machining surface of the workpiece provision- 
ally machined by the tool; 

a second storage means for storing a second position signal 
outputted from said contact sensor when said contact 
sensor contacts a reference plane; 

a machining error calculating means for calculating a ma- 
chining error based upon a difference between the ma- 
chining surface and the reference plane in accordance 
with the first position signal stored in said first storage 


means and the second position signal stored in said second 
storage means, said calculating means outputting an error 
signal; 

an error correcting means for producing an error correction 
signal in response to the error signal; and 

wherein said numerical control apparatus controls the rela- 
tive movement of the tool with respect to the workpiece 
in response to the error correction signal to thus finish- 
ingly machine the workpiece to have substantially no 
machining error. 


5,097,633 
SYSTEM AND METHOD FOR CONTROLLING 
BLASTING APPARATUS 


so as to edge a lowermost surface of the circular glass. Donald L. Branton, 15341 Deering, Livonia, Mich. 48154; Ed- 


5,097,632 
MACHINE TOOL HAVING WORKPIECE MACHINING 
DIMENSION AND TOOL LENGTH MEASURING 
FUNCTIONS 
Masayoshi Yamamori, Kasugai, and Yoshihiko Nakashima, 
Nagoya, both of Japan, assignors to Brother Kogyo Kabushiki 
Kaisha, Japan 
Division of Ser. No. 346,547, May 2, 1989, abandoned. This 
application Aug. 6, 1990, Ser. No. 563,207 
Claims priority, application Japan, May 9, 1988, 63-112232; 
Jan. 24, 1989, 1-14917 
Int. Cl.5 B24B 49/02 
US. Cl. 51—165.71 10 Claims 

1. A machine tool for machining a workpiece with a tool, 

comprising: 

a numerical control apparatus having a function to control a 
relative movement of the tool with respect to the work- 
piece, the tool being mounted on a main spindle, the main 
spindle being rotatably mounted on a main spindle head; 
machining dimension measuring device attached to the 
main spindle head for measuring a machining dimension of 
the workpiece, said measuring device including a contact 
sensor for sensing a position and outputting a position 
signal representative of the sensed position; 

a first storage means for storing a first position signal output- 


US. Cl. 51—165.71 


ward C. Moon, 15150 Chatham, Detroit, Mich. 48223, and 
Henry J. Vartanian, 16535 Rougeway, Livonia, Mich. 48154 
Filed Nov. 6, 1989, Ser. No. 431,908 
Int. Cl.5 B24B 49/00 
13 Claims 

13. A blasting system comprising: 

a blast agent container having a blast agent outlet; 

means to pressurize the container; 

channel means comprising an input end, a blast agent port, 
and a flexible hose portion having a nozzle end; 

pressurizing means connected to the input end to supply a 
carrier stream under pressure to the channel means; 

carrier stream control valve means connected to the channel 
means to control the flow of the carrier stream through 
the channel means; 

connection means connecting the blast agent outlet of the 
container to the blast agent port of the channel means to 
allow the blast agent entering the channel means to be- 
come entrained in the carrier stream; 

blast agent supply valve means connected to the connection 
means to control the passage of the blast agent into the 
carrier stream in the channel means; 

first solenoid means connected to the carrier stream control 
valve means to control the operation thereof; 

second solenoid means connected to the blast agent supply 
valve means to control the operation thereof; 
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electrical power supply means; 

electrical signal generating means located at the nozzle end 
and comprising controls to control the signal generating 
means to generate multi-frequency signals to impart blast 
requirement information to the electrical signal; 

analyzing means to receive and analyze the electrical signals; 

cable means extending along the hose and connected to the 
analyzing means to carry operating current thereto and 


connected to the signal generating means to carry operat- 
ing current thereto and to carry the electrical signals from 
the signal generating means to the analyzing means to 
derive blast requirement information from the analyzed 
signal; and 

connection means connecting the analyzing means to the 
solenoid means to control the operation of the respective 
valve means in accordance with the derived information. 


5,097,634 
TOOL GRINDER APPARATUS AND METHOD 
Jack R. Hulme, 3609 Country Club Rd., Duncan, Okla. 73533 
Filed Dec. 8, 1989, Ser. No. 447,661 
Int. Cl.5 B24B 49/00 


USS. Cl. 51—165.84 17 Claims 


1. A tool grinder comprising: 

a base; 

sharpening means supported by said base; 

a table slidably mounted on said base; 

a means for advancing the tool to be grinded by said sharp- 
ening means, said means for advancing being stationarily 
mounted on said slidable table; 

means for holding the tool to be grinded by said sharpening 
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means, said means for holding being slidably mountable in 
said means for advancing; 

a cam mounted on said means for holding, said cam includ- 
ing a groove for indexing the tool to be grinded; 

a guidepin which slides in said groove of said cam, said 
guidepin being supported by said means for advancing the 
tool; 

a horizontally adjustable arm mounted on said means for 
advancing; 

a pointer slidably mounted on said arm at an angle acute to 
said arm whereby an operator of the tool grinder can 
check the relationship between the indexing of said 
groove of said cam and the blades of the tool to be grinded 
and can mark the center of the sharpening cut to be made 
on the blade; and 

a means for marking the centerline of an entire length of the 
blade of the tool to be grinded, said means for marking the 
centerline including said arm, said pointer, said cam, said 
guidepin and said means for holding the tool. 


5,097,635 
METHOD AND APPARATUS FOR AUTOMATIC BALL 
TO SEAT LAPPING 
Marvin E. Beasley, Houston, Tex., assignor to Keystone Valv- 
tron, Inc., Houston, Tex. 
Filed Aug. 6, 1990, Ser. No. 563,085 
Int. Cl.5 B24B 15/04 
US. Cl. 51—241 VS 


1. Apparatus adapted for lapping a selected surface of a 

work piece, including: 

a support frame; 

a work piece having a selected surface to be lapped; 

means, mounted with said support frame, for rotatably sup- 
porting said work piece to physically position said se- 
lected surface for concentric rotation about a rotational 
lapping reference axis formed upon rotation of said work 
piece by said means for rotatably supporting; 

means, operably connected with said means for rotatably 
supporting said work piece, for effecting controlled rota- 
tional movement of said work piece; 

a lap member comprising a ball member for a rotatable ball 
valve having at least a portion of a spherical outer surface 
defining a shaped lapping surface for lappingly contacting 
said selected surface of said work piece; 

means for selectively supplying a lapping fluid carrying 
abrasive lapping particles to said selected surface of said 
work piece and said shaped lapping surface of said lap 
member; 

means for operably holding said shaped lapping surface of 
said lap member on said selected surface at a predeter- 
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mined positioning angle relative to the lapping axis 5,097,637 

formed upon rotation of said work piece while blocking MULTI-DISC CUTTER AND METHOD OF 

rotation of said lap member about the predetermined MANUFACTURE 

positioning angle; and Mark Shepherd, Hertfordshire, England, assignor to Xaar Lim- 
means for swinging said lap member about the lapping refer- ited, Cambridge, United Kingdom 


ence axis while maintaining the predetermined positioning Filed May 16, 1990, Ser. No. 525,264 
angle for lapping contacting said selected surface of said Claims priority, application United Kingdom, May 17, 1989, 


work piece with said shaped lapping surface of said lap $911312 Int. CL5 B24D 18/00 


member. US. Cl. 51—295 17 Claims 


5,097,636 1. The method of making an integral abrasive cutting tool 
EDGE BELT SANDER WITH SWINGABLE DUST HOOD comprising a multiplicity of equally spaced parallel coaxial 
Robert H. Crouch, and Eugene M. Hoganson, both of West End, abrasive cutting discs having controlled dimensions character- 
N.C., assignors to Crouch Machinery, Inc., Pinehurst, N.C. _ ised by: 
Filed Oct. 26, 1990, Ser. No. 604,017 (a) forming a cylindrical mandrel having at least an external 
Int. Cl.5 B24B 21/10, 55/06 peripheral coating made with abrasive powder in a matrix 
USS. Cl. 51—273 2 Claims of metal; 
(b) rotating said mandrel about its longitudinal axis in a fluid 
bath; 
(c) aligning a length of wire tangentially with said coating; 
(d) applying between the wire and the coating voltage pulses 
to effect electro erosion of said coating whilst feeding said 
wire in the lengthwise direction thereof to maintain a 
substantially constant wire diameter in the event of electro 
erosion thereof the wire diameter being chosen according 
to the spacing between said discs; and 
(e) translating said wire axially to each disc spacing location 
and thereat translating said wire radially relatively to said 
coating to form a channel in said coating by electro-ero- 
sion thereof whereby an abrasive cutting disc is formed 
between successive channels so formed. 


1. A swingable dust hood for an endless belt type working 
machine, the working machine comprising a support base, an 5,097,638 
endless belt trained over both a drive roll and a driven roll COVER HOLD-DOWNS UTILIZING BOTTLES WITH 


located on an upper surface of the support base, a workpiece PIERCED FLANGES 
support table mounted on said base along a working side of Frederick L. Jones, 1401 SE. 15th St., Ft. Lauderdale, Fla. 


: ey : iat 33316 
ps eee in a predetermined direction, the ( tinustion-in-part of Ser. No. 296,321, Jan. 11, 1989. This 
a dust hood body having a dust exit conduit and an open face application Mar. 15, 1990, Ser. No. 493,775 25, 

and walls completely encasing one of said rolls in a first The portion of oy a ag " ee i to Dee. 25, 

position of said hood, air jet cleaner means mounted Int. CL! B62D 63/04: E04B 1/34 

within said hood for directing air against the belt to blow US. Cl. 52—3 9 Claims 

any dust or other removed particles toward said exit 

conduit; 

a pivot receptable connected to said support base at a side of 
said belt opposite said working side; 
a pivot rod journalled in said receptable and being con- 

nected to a sidewall of said hood body adjacent said open 

face, said pivot rod extending perpendicular to said sup- 

port base; 
said hood being pivotally movable about the axis of said rod 

to a second position to avoid interference with a work- 

piece extending beyond an end of said support table, said 

hood at least partially encasing said one roll in said second 

position such that said cleaner means directs air against 

said belt to blow any dust or other removed particles 

toward said exit conduit; and 1. A weighting device comprising: 
said hood being pivotally moveable about said rod axistoa = (A) a plastic bottle comprising: 

third position uncovering said one roll to permit access to (1) a container portion, 

said belt and said one roll. (2) a neck extending from said container portion, 
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(3) an integral flange extending from said neck, 
(4) walls of said flange defining at least one hole there- 
through, 
(B) cord means passing through said hole and attached to 
said flange. 


5,097,639 
Patent Not Issued For This Number 


5,097,640 
FRAME SUPPORT FOR PANELED SCREENS AND LIKE 
STRUCTURES 
Leonard P. Skolnick, Chatham, and Joseph D. Clinton, West 
Chester, both of Pa., assignors to 3-D Structures, Inc., Avon- 
dale, Pa. 
Continuation of Ser. No. 345,474, May 1, 1989, abandoned. This 
application Oct. 12, 1990, Ser. No. 597,113 
Int. Cl. E04B 1/32 
16 Claims 
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1. A support frame with a compound curved surface com- 

prising: 

a compound curved sheet surface; 

a plurality of first curved elongated structural members 
arranged generally parallel to one another in one direc- 
tion; 

a plurality of second curved elongated structural members 
arranged to support a portion of the curved sheet surface 
and arranged radially displaced from the first curved 
elongated structural members and transverse to the first 
structural members to form a gridwork therewith wherein 
both first and second elongated structural members cross 
each other, each of said second structural members having 
a curved mounting surface facing away from the first 
structural members and generally conforming to the curve 
of said curved sheet surface and said mounting surface in 
cross section presenting a generally straight line generally 
parallel to an opposed element of the curved sheet surface; 
and 

means securing the first and second elongated structural 
members rigidly together at their intersections in the grid 
without introducing into space between the mounting 
surface and the curved sheet surface. 


5,097,641 
METHOD AND APPARATUS FOR PREVENTING 
TERMITES, CRAWLING INSECTS OR OTHER 
CRAWLING PESTS FROM ENTERING RESIDENTIAL 
STRUCTURES, COMMERCIAL STRUCTURES AND 
INDUSTRIAL STRUCTURES 
Herbert H. Hand, 233 Tram Rd., Columbia, S.C. 29210, and 
Herbert G. Hand, 601 Mack St., Gaston, S.C. 29053 
Continuation-in-part of Ser. No. 271,040, Nov. 15, 1988, Pat. 
No. 4,905,629, which is a continuation-in-part of Ser. No. 
133,171, Dec. 11, 1987, Pat. No. 4,784,086, which is a 
continuation-in-part of Ser. No. 914,335, Oct. 2, 1986, 
abandoned. This application Nov. 14, 1989, Ser. No. 436,412 
Int. C1.5 AO1K 3/00 
U.S. Cl. 52—101 8 Claims 
1. A pest preventer, for location on a structural foundation 
support which is disposed between ground and a structure to 
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be protected, and which prevents a crawling pest of a predeter- 
mined size from reaching the structure via the foundation 
support comprising: 

a support member for receiving a structural foundation 
support, said support member comprised of a first flat top 
leg, a second leg, and a third leg, said first flat top leg 
having a proximal and distal end, said second leg and third 
leg each having an upper and lower end, said second leg 
being rigidly and orthogonally attached at its said upper 
end to said proximal end, said third leg being rigidly and 
orthogonally attached at its said upper end to said distal 
end, said second leg and said third leg each extending 
downward from said first flat top leg to form a relative 
close fit relationship for receiving said structural founda- 
tion support, said first flat top leg, said second leg, and said 
third leg each having a first, second and third outer sur- 
face respectively, said support member having a complete 
outer surface comprised of said first, second, and third 
outer surfaces, said complete outer surface having a 
ground side end and an upper end; 

first and second projecting members extending outwardly 
from said outer surface of said support member, said first 
and second projecting members each having a flat under- 
side surface, an edge surface and a flat topside surface, said 
first projecting member being attached orthogonally to 


said lower end of said second leg, said second projecting 
member being attached orthogonally to said lower end of 
said third leg, each said flat underside surface forming a 
first pathway leading from beneath each said projecting 
member to the upper end of said outer surface; and 

first and second obstacle members for blocking movement of 
a pest along said first pathway, each said obstacle member 
having a top end and a bottom end, said first obstacle 
member positioned above said first projecting member 
and rigidly secured at its said top end to said proximal end 
of said first flat top leg, said second obstacle member 
positioned above said second projecting member, and 
rigidly secured at its said top end to said distal end of said 
first flat top leg, said first and second obstacle members 
each having an inside surface ending in an edge separated 
from said flat topside surface by a distance greater than 
said predetermined size, said inside surface providing a 
second pathway leading in a direction away from said 
upper end of said supporting member and away from said 
first pathway, said first obstacle member spaced from said 
second outer surface of said second leg, and said second 
obstacle member spaced from said third outer surface of 
said third leg, a distance sufficient to form a phototactic 
barrier along said first pathway toward the structure to be 
protected. 
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5,097,642 
GLASS REFRIGERATOR DOOR STRUCTURE 

Richard J. Richardson, Simi Valley, and Bennie R. Downing, 

Thousand Oaks, both of Calif., assignors to Anthony’s Manu- 

facturing Company, Inc., San Fernando, Calif. 

Filed Sep. 20, 1990, Ser. No. 585,602 
Int. Cl.5 E04B 1/74 

US. Cl. 52—171 


1. A refrigerator door structure comprising: 

an outside glass panel and an inside glass panel; 

a spacer disposed between said glass panels, said spacer 
extending peripherally adjacent peripheral edges of said 
panels; 

elongated structures disposed between said glass panels, said 
elongated structures extending peripherally adjacent said 
peripheral edges of said panels and peripherally about an 
outer periphery of said spacer; 

sealant disposed between said panels, said sealant holding 
together said panels, said spacer and said elongated struc- 
tures; and 

a door frame extending peripherally about said elongated 
structures, said door frame being directly engaged to said 
elongated structures. 


5,097,643 
INTERLOCKING STRUCTURAL MEMBERS WITH EDGE 
CONNECTORS 
Waldemar E. Wittler, 25 Harbourside Rd., North Quincy, Mass. 
02171 
Filed Dec. 19, 1990, Ser. No. 630,067 
Int. Cl.5 E04H 3/00; E04C 2/10; A47G 5/00 
US. Cl. 52—238.1 25 Claims 


1. An edge connector for connecting structural members at 

their adjacent edges, comprising: 

a base extending transversely between edges of said base; 

a support wall integral with said base extending away from 
said base on one side thereof, said support wall extending 
generally parallel to said base edges and being positioned 
between the transverse center of said base and one edge of 
said base; 

a detent or groove in said one side of said base positioned 
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between said transverse center of said base and said other 
edge of said base; and 

a tongue integrally connected at one end to said support wall 
and extending from said support wall to a free end thereof 
spaced away from said base and positioned between the 
transverse center of said base and the other edge of said 
base, said tongue and said base defining a recess therebe- 
tween to receive a tongue of a mating connector. 


5,097,644 
MOLD BOARD CONSTRUCTION 
Chung S. Hun, No. 4, Alley 48, Lane 154, Chung Ching Rd., 
Taichung, Taiwan 
Filed Feb. 1, 1991, Ser. No. 648,958 
Int. C1.5 E04B 2/86 
US, Cl. 52—426 


1. An object comprising: 

a plurality of strips integrally fixed to a ground surface so 
that a hollow space for forming said object is formed 
among said strips, a plurality of first screw holes being 
formed in said strips: 

four mold board constructions fixed to said strips so as to 
form two pairs of opposite mold board constructions, each 
of said mold board constructions including a body made 
of concrete and a plurality of steel wires embedded in said 
body, a plurality of grooves being formed in at least one 
surface of said body so that a plurality of protrusions are 
formed on said body, and a plurality of holes being formed 
in said body, and a plurlality of bolts passing through said 
first screw holes of said strips and said holes of said body 
so that said body can be fixed to said strips; 

a rod being provided between every pair of said opposite 
mold board constructions, a second screw hole being 
formed in each end of said rod, a second bolt passing 
through one of said hole and being threadedly engaged to 
said second screw hole of said rod so that said opposite 
mold board constructions can further be integrally cou- 
pled together; and 

an amount of concrete being filled within said hollow space, 
said concrete being filled within said grooves of said body 
so that said body is integrally fixed with said concrete, so 
that said mold board construction forms part of said object 
and so that said mold board construction need not to be 
removed. 


5,097,645 
SPACE FRAME SYSTEM 
Robert Sanderson, P.O. Box 270, Marion, Mass. 02738 
Filed Jul. 17, 1989, Ser. No. 381,374 
Int. Cl.5 E04B 1/19; A63H 33/08 
US. Cl. 52—648 
1. A construction system comprising: 
(a) a plurality of connections and a plurality of struts; 
(b) each of said connectors including three discrete thin flat 
elements interconnected in three mutually perpendicular 


planes; 


15 Claims 
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(c) each of said three thin flat elements being composed of 5,097,647 


semi-rigid material; SUPPORT TOWER FOR COMMUNICATIONS 
(d) each of said three thin flat elements having a plurality of EQUIPMENT 
outwardly directed prongs, with each prong provided Jeffrey A. Sopik, Scarborough; Leslie Rebanks, Toronto; John 
E. Pepper, Scarborough; Frank D. Y. Cheng, Thornhill, and 
Robert Halsall, Toronto, all of Canada, assignors to Canadian 
Communications Structures Inc., Scarborough, Canada 
Filed Nov. 9, 1990, Ser. No. 610,896 
Int. CL.5 E04H 12/20; E04C 3/30 
US. Cl. 52—648 


with a pair of catches; 


13 Claims 


(e) each of said struts being tubes, with the ends of said tubes 
provided with opposed apertures into which said prongs 
project; 

(f) said prongs and said struts being connected by engaging 
said catches of said prongs within said opposed apertures 
of said tubes. 


1. A support tower for communications equipment, such as 
microwave dishes or cellular antennas, said support tower 
comprising: 

three generally parallel legs positioned relative to one an- 
other to form a triangular configuration, each leg having 
a bottom end, a top end, and an elbow adjacent said top 
end, said elbow displacing said top ends of said legs out- 
wardly relative to said legs below said elbow to increase 
lateral spacing between said top ends of said legs; 

a plurality of cross-bracing securing set legs to one another 
intermediate their ends; 

a first mounting means adjacent their top ends, said first 
mounting means being supported between at least two (2) 
legs, and being capable of pivotally and slidably support- 
ing a microwave dish thereon; 

the top ends, by reason of said elbows, being sufficiently 
spaced apart to accommodate microwave dishes on said 
first mounting means between the top ends of the legs, and 
wherein said first mounting means permitting an azimuth 
range by reason of said pivoting and sliding; 

each of said legs further including second mounting means 
for mounting at least one cellular antenna thereon. 


5,097,646 
COMPOUND BUILDING MEMBER 
Stewart Lamle, 3 Fordham Hill Oval, Apt. 15F, Bronx, N.Y. 
10468 
Filed Jan. 16, 1991, Ser. No. 642,044 
Int. Cl.5 BO4H 12/00, 12/10; E04C 3/30 
17 Claims 
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5,097,648 
APPARATUS FOR EVACUATING AND CLOSING BAG 
PACKAGE 
Joachim Berner, Esslingen-Mettingen; Norbert Buchner, Win- 
nenden; Klaus Domke, Ditzingen; Manfred Reichert, Rem- 
shalden, and Herbert Stotkiewitz, Bietigheim-Bissingen, all of 


1. A building member for use in fabricating structures, the 


member comprising a plurality of elements that are intertwined 
to form a body having a closed plane curve cross section that 
extends in the longitudinal direction of the member, at least 


Fed. Rep. of Germany, assignors to Robert Bosch GmbH, 
Stuttgart, Fed. Rep. of Germany 

Filed Feb. 7, 1991, Ser. No. 651,822 
Claims priority, application Fed. Rep. of Germany, Apr. 26, 


some of the plurality of elements having a rotationally, asym- 1990, 4013273 


metric closed plane cross section, at least some of the elements 


having the rotationally asymmetric cross section being twisted U.S, Cl. 53—88 


about their longitudinal axis so that the intertwined and twisted 


Int. Cl.5 B65B 31/02, 51/10 
12 Claims 
1. An apparatus for evacuating and closing commodity filled 


rotationally asymmetric elements next with one another at bag packages, each of said bag packages include a commodity 
their respective cross points and are restrained against move- filled body and a flat folded upper end portion of superposed 


ment thereby. 


heat sealable walls (5, 6) offstanding from shoulders of the 
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body, said apparatus including a pair of movable evacuatable 
jaws (11, 12) that can be moved towards and away from each 
other and be pressed tightly toward one another to form a 
chamber between them which is connectable to a vacuum 
source, which chamber receives and encompasses the upper 
end portion of said bag portion, said pair of jaws including 
suction openings (28, 29) that cover parts of the upper end 
portion of the bag package received in said chamber, suction 
means connected with aid suction openings for suction pulling 
the walls of the upper end portion of the bag slightly apart 
from each other for extraction of air or gas from the bag pack- 
age by suction, a pair of oppositely disposed sealing jaws (41, 
42) within said chamber formed by said pair of movable jaws 
that can be pressed against the upper end portion of the bag 


me, 
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package near a rim of the upper end portion of the bag package 
for providing a sealing seam on the upper end portion, said 
sealing jaws (41, 42) are disposed in hollow spaces (17, 18) of 
the jaws (11, 12), said hollow spaces (17, 18) of the jaws (11, 12) 
are surrounded by frame portions (21, 22) oriented toward one 
another; said suction openings (28, 29) are disposed in frame 
parts (23, 24) of the frame portions (21, 22) located near the 
shoulders (3) of the bag package (1); and a resilient sealing rib 
(25) for separating said chamber from the atmosphere that 
protrudes from one of said frame portions (21) and surrounds 
said chamber excluding the frame part (23) with the suction 
opening (28) of one (11) of said pair of jaws, said resilient 
sealing rib (25) protrudes toward the frame portion (22) of the 
other (12) of said pair of jaws. 


5,097,649 
PACKAGING MACHINE 

Kazuo Ueda; Shigeru Wakabayashi, and Yasuji Fujikawa, all of 

Tokushima, Japan, assignors to Shikoku Kakoki Co., Ltd., 

Tokushima, Japan 

Filed Apr. 23, 1991, Ser. No. 689,583 
Claims priority, application Japan, Apr. 24, 1990, 2-44203[U] 
Int. Cl. B65B 55/24 

US. Cl. 53—167 
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1. A packaging machine comprising: 
a rotary body having blank bottom forming radial mandrels 
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so arranged as to be successively stoppable at a plurality of 
process stations including a blank feed station; 

a feeder for fitting a tubular blank having a square or rectan- 
gular cross section around a mandrel when the mandrel is 
stopped at the blank feed station to feed the blank to the 
mandrel, the feeder having a pair of guide rails for guiding 
the blank to the mandrel; and 

a collector for collecting paper particles adhering to the 
blank to be fed by the feeder, the collector having a tubu- 
lar collecting cover enclosing the guide rails and formed 
with an air outlet, a filter covering the air outlet and 
suction means for applying suction to the air outlet, 
wherein the suction means includes a suction hose con- 
necting the air outlet of the collecting cover in communi- 
cation with an intake opening of a blank bottom heating 
hot air blower. 


5,097,650 
MULTIPACKAGING METHOD USING CARRIER STOCK 
FOR SIDE WALL APPLICATION 
Robert Olsen, Medinah, Ill., assignor to Illinois Tool Works 
Inc., Glenview, Ill. 
Division of Ser. No. 519,917, May 7, 1990. This application Feb. 
15, 1991, Ser. No. 656,565 
Int. Cl.5 B65B 27/04 
7 Claims 


1. A packaging method for multipackaging at least three 
substantially adjacent rows of container having opposite ends 
into packages of a selected number of containers, each con- 
tainer being provided at one end with a chime, the method 
comprising the steps of: 

providing a carrier stock formed from a single sheet of 

resilient polymeric material being severable to form indi- 
vidual carriers with separate apertures in rectangular 
arrays with at least three longitudinal rows and plural 
transverse ranks to receive the individual containers, said 
stock having two opposite edges, said stock being formed 
with integrally joined band segments defining the separate 
apertures, said segments including outer segments defin- 
ing the opposite edges of said stock, cross segments ex- 
tending transversely, and diagonal segments, each diago- 
nal segment having a first end where such diagonal seg- 
ment is joined to one of the cross segments and a second 
end where such diagonal segment is joined to three more 
of the other diagonal segments at a junction, each junction 
being generally x-shaped when said stock is unstressed and 
being further defined by two such diagonal segments 
constituting a first pair and diverging from such junction 
toward the near edge of said stock and by two such diago- 
nal segments constituting a second pair and diverging 
from such junction toward the other edge of said stock, at 
least one diagonal segment of the first pair extending from 
at least one such junction having progressively changing 
width when said stock is unstressed with it second end 
where it is joined to three more of the other diagonal 
segments being wider than its first end where it is joined to 
one of the cross segments; 
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applying transverse stretching forces to opposite edges of 
the stock to reconfigure the apertures; 

applying downward and linearly directed longitudinal 
forces to the junctions of the stock by camming plates to 
force the stock downward on the side walls of the contain- 
ers to a position spaced from the chimes and opposite ends 
of the containers, moving the containers and the camming 
plates relative to each other to create said applying forces, 
wherein the step of the applying said forces produces 
considerable friction between the camming plates and the 
stock, and wherein the widened portions of the diagonal 
segments accept the stress created by the camming plates 
with minimal risk of necking down or breaking said diago- 
nal segments. 


5,097,651 
PROCESS AND DEVICE FOR IMPROVING THE 
RIGIDITY OF A CONTAINER MADE OF SYNTHETIC 
MATERIAL 

Laurent Decottignies, and Daniel Chatourel, both of Vittel, 
France, assignors to Societe Generale des Eaux Minerales de 
Vittel, Vittel, France 

PCT No. PCTFR/89/00468, § 371 Date Jul. 26, 1990, § 102(e) 
Date Jul. 26, 1990, PCT Pub. No. WO90/03263, PCT Pub. 
Date Apr. 5, 1990 

PCT Filed Sep. 15, 1989, Ser. No. 499,330 
Claims priority, application France, Sep. 26, 1988, 88 12717 
Int. Cl.5 B65B 3/02; B31B 15/64, 39/64 


USS. Cl. 53—451 19 Claims 


1. A process for improving the stiffness of a flexible con- 
tainer shaped as a parallelepiped for enclosing a liquid to be 
packaged, comprising the steps of: 

drawing a first plastic film from a first supply; 

drawing a second plastic film from a second supply so that 

the second film is caused to overly a first surface of the 
first film; 

securing the second film to the first film by welding the 

second film to the first film along a plurality of spaced 
lines for defining edges of the formed container; and there- 
after, 

forming the container from the welded films so that the first 

surface of the first film, and the second film, form outer 
portions of the container which will not subsequently 
come into contact with the liquid, and so that the welding 
lines delineate a plurality of strips defining vertical panels 
of the container. 
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5,097,652 
DRUG PACKING APPARATUS 
Atuo Inamura; Hiroyasu Shimizu; Manabu Haraguchi, and 
Hitoshi Ishiwatari, all of Gunma, Japan, assignors to Sanyo 
Electric Co., Ltd., Osaka, Japan 
Filed Aug. 6, 1990, Ser. No. 562,740 
Claims priority, application Japan, Aug. 10, 1989, 1-208125; 
Aug. 21, 1989, 1-214383 
Int. Cl.5 B65B 35/54, 57/14 


USS. Cl. 53—493 11 Claims 





1. A drug packing apparatus, comprising: 

a drug storing section, said drug storing section including a 
plurality of drug cases each formed in a shape of vertically 
elongate tubular member and extending upwardly to 
within the same height as the entire drug storing section 
and arranged along a horizontal plane within the drug 
storing section; and 

said drug cases each have a drug holding section at the upper 
part thereof, a mechanical section at the lower part 
thereof having an opening for drug supply at the top end 
thereof and a drug outlet at the bottom end thereof to 
thereby lead drug pieces from said drug cases into said 
mechanical portion and separate the pieces in said me- 
chanical portion in an ordered arrangement and deliver 
the pieces one by one from said drug outlet; 

a packing machine disposed below said storing section for 
making packs; 

a transfer mechanism for collectively transferring into one 
pack a predetermined number of drugs discharged from 
selected drug cases; and 

a control unit for controlling the discharging of the drugs 
from said drug cases and the operation of the transfer 
mechanism. 


5,097,653 
VERIFICATION SYSTEM FOR DETECTING THE 
PRESENCE AND ABSENCE OF AN OBJECT 
Sabrie B. Soloman, Ridgewood, N.J., assignor to Pfizer Inc., 
New York, N.Y. 
Filed Dec. 27, 1990, Ser. No. 634,992 
Int. Cl.5 B65B 57/10 
US. Cl. 53—499 19 Claims 
1. A verification system for detecting the presence or ab- 
sence of an object comprising a verification station, delivery 
means for delivering a pre-selected number of objects to said 
verification station with each object disposed at a selected 
position in said verification station, a pneumatic comparator 
located at each selected position, said pneumatic comparator 
comprising a head directed toward its corresponding selected 
position, said head having an exit port and an entry port, means 
for supplying a fluid to said head whereby said fluid may be 
discharged from said exit port and be reflected by the object at 
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said selected position back into said entry port, and sensor 
means associated with said entry port to provide a pressure 


signal which indicates the presence or absence of the object at 
said selected position. 


5,097,654 
ENVELOPE FILLER AND SEALER 
Antonio Latsounas, 7720 25th Ave., Jackson Heights, N.Y. 
11370, and George Spector, 233 Broadway RM 3815, New 
York, N.Y. 10007 
Filed Feb. 19, 1991, Ser. No. 656,457 
Int. Cl.5 B65B 43/36, 67/00 


US. Cl. 53—569 4 Claims 


1. An apparatus for filling and sealing an envelope which 

comprises: 

(a) a housing having an angled front panel and an exhaust 
port; 

(b) means on said housing for retaining an open flap of the 
envelope to the angled front panel of said housing below 
the exhaust port in said housing; 

(c) a blower within said housing for blowing air through the 
exhaust port in said housing and into the envelope so that 
the envelope can be filled; 

(d) means on said housing for wetting glue on the flap of the 
envelope so that the envelope can be sealed; wherein said 
retaining means includes: 

(e) a U-shaped holder pivotally mounted to said housing; 

(f) a spring within said housing for biasing said holder down- 
wardly to retain the flap of the envelope to the angled 
front panel; wherein said glue wetting means includes: 

(g) an arm extending from said housing; 

(h) a second spring within said housing for biasing said arm 
downwardly; and 

(i) a sponge mounted to the distal end of said arm to wet the 
glue on the flap of the envelope. 


GENERAL AND MECHANICAL 


5,097,655 
MACHINE FOR BANDING A PALLETIZED LOAD 
Jacques Thimon, St. Louis, Mo., assignor to Newtec Interna- 
tional, Aix-Les-Bains, France 
Division of Ser. No. 559,258, Jul. 30, 1990, Pat. No. 5,040,359. 
This application May 13, 1991, Ser. No. 699,650 
Claims priority, application France, Aug. 2, 1989, 89 10435 
Int. Cl.5 B65B 13/04 
5 Claims 


a? Sees 
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1. A machine for helically banding the vertical side faces of 
a palletized load with a band of plastic film whose width is a 
fraction of the height of the load, said machine comprising: 

(a) a stand; 

(b) a table supporting said load in a fixed position during the 
banding of said load and supply and removal means associ- 
ated with said table for supplying said load to said table 
and removing said load from said table; 

(c) a movable carriage supporting a reel of film having an 
axis with a generally vertical direction; 

(d) mechanical means for supporting and guiding said car- 
riage carried by said stand, such that said carriage may be 
displaced in a displacement resulting from the combina- 
tion of an ascending and/or descending vertical displace- 
ment and of a displacement in a horizontal loop surround- 
ing said load; 

(e) carriage-drive means capable of ensuring said carriage’s 
effective displacement in an at least substantially helical 
path, about a vertical axis, surrounding said load with a 
view to helically banding said load with said band of film; 
and 

(f) a set of means and support means for carrying said set of 
means, said set of means including: 

(i) cutting means for transversely cutting said band of film 
when activated at the end of the banding of said load; 

(ii) securing means for temporarily securing the first end 
part of said band of film originating from said reel of 
film when activated before the beginning of the banding 
operation and subsequently releasing said band of film 
after said helically banding has begun; 

(iii) combining means for combining the last end part of 
said band of film with said banded load when activated 
at the end of said banding operation; and, 

(iv) means for controlling and operating said cutting 
means, said securing means and said combining means; 
and said support means being separately mounted be- 
tween said carriage and said table and including means 
to vertically move said set of means along the height of 
the load and enable said set of means to slide unre- 
stricted in the vertical direction at any position along 
the vertical axis of said load during banding thereof and 
said support means being placed essentially beneath said 
set of means and between said set of means and the level 
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of said support table which results in a free, unrestricted 
space above said set of means. 


5,097,656 
DUAL PURPOSE APPARATUS FOR TURBINE ENGINE 
EXHAUST NOISE AND ANTI-SURGE AIR NOISE 
REDUCTION 
James C. Napier, San Diego, Calif., assignor to Sundstrand 
Corporation, Rockford, Til. 
Filed Dec. 29, 1989, Ser. No. 458,580 
Int. Cl.5 FO2C 7/045 





























1. A noise reduction apparatus for a turbine engine, said 
turbine engine having an exhaust duct connected at a discharge 
end thereof, said apparatus comprising: 

conduit means of a predetermined length having a first end 

and a second end opposite the first end, said conduit 
means having a plurality of holes of a predetermined size 
in spaced proximity to each other and located about its 
sides, said conduit means receiving anti-surge air from a 
source through an anti-surge air outlet in said exhaust 
duct; and 

means for securing said conduit means to said exhaust duct at 

a predetermined location therewithin, said conduit means 
being in communication with said anti-surge air outlet in 
said exhaust duct, said predetermined location for said 
conduit means being in the path of exhaust airflow 
through said exhaust duct; 

said conduit means comprising means for dissipating anti- 

surge air acoustic energy before said anti-surge air is 
discharged into said exhaust duct to cause an exhaust 
airflow reflective acoustic impedance. 


5,097,657 
METHOD OF FABRICATING A FUEL INJECTOR 

Jack R. Shekleton, San Diego, and Steven A. Sachrison, LaJolla, 

both of Calif., assignors to Sundstrand Corporation, Rockford, 

tl. 

Filed Dec. 7, 1989, Ser. No. 447,448 
Int. C1.5 FO2C 1/00 

U.S. Cl. 60—39.02 8 Claims 

1. A method of fabricating a fuel injector for use in a turbine 
engine and including the steps of: (a) providing a barrel having 
an outlet end adapted to be disposed in a turbine engine com- 
bustor, an air inlet adapted to be in fluid communication with 
the compressor of a turbine engine, an internal passage extend- 
ing between said inlet and said outlet end and a constriction in 
said internal passage between said inlet and said outlet end to 
define at least a partial venturi; (b) disposing a fuel tube having 
a fuel injection and within said internal passage; and (c) locat- 
ing said fuel injection end with respect to said constriction at a 
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position such that maximum fuel suction pressure with mini- 
mum reduction in air mass flow rate is obtained during opera- 
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tion of said injector by steps including flowing air through the 
internal passage and measuring suction pressure on said tube. 


5,097,658 
INTEGRATED POWER UNIT CONTROL APPARATUS 
AND METHOD 
Reinhard M. Klaass, Phoenix; Bert J. Minshall, Scottsdale; 
Francis J. Suriano, Scottsdale, and William Caan, Scottsdale, 
all of Ariz., assignors to Allied-Signal Inc., Morris Township, 
Morris County, N.J. 
Division of Ser. No. 411,431, Sep. 21, 1989. This application 
Dec. 14, 1990, Ser. No. 628,805 
Int. Cl.5 FO2C 9/50 
US. Cl. 60—39,27 


1. Control apparatus for a dual mode turbine engine, said 
turbine engine including a dynamic compressor supplying 
pressurized air to a combustor of said engine, and a storage 
source of pressurized air selectively flowing to said combustor 
via an air control valve; said control apparatus comprising: 

air flow control means receiving a signal CIP indicative of 

the pressure level of pressurized air at said combustor and 
in response thereto providing to said air control valve/ a 
command signal Air/Fuel COMM indicative of a mass 
flow rate of air to be provided to said combustor from said 
storage source; and 

fuel control means receiving said Air/Fuel COMM signal 

and in response thereto providing a signal WF indicative 
of the weight of fuel per unit time to be provided to said 
combustor. 
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5,097,659 
AIRFRAME POWER UNIT USING STORED AIR AND 
JET FUEL 

Steven W. Lampe; Paul A. Schuh; Sven B. Sjoberg, and Timothy 

David, all of San Diego,, Calif., assignors to Sundstrand Cor- 

poration, Rockford, Ill. 

Filed Dec. 14, 1989, Ser. No. 450,671 
Int. Cl.5 FO2C 9/50 


1. An airframe power unit for producing a power output 

comprising: 

a combustor having a fuel injector which injects fuel into the 
combustor which is combusted to form a gas stream; 

a turbine driven by the gas stream from the combustor for 
producing the power output; 

a gas supply for providing pressurized gas containing oxy- 
gen blown down from a storage vessel to the combustor 
which is used in the combusting of the fuel; 

a valve disposed in the gas supply which controls a rate of 
supply of gas to the combustor in response to a control 
signal applied to the valve to cause the turbine to operate 
with a constant operational characteristic; 

means for providing at least one control value as an electri- 
cal signal with each value specifying a desired operational 
parameter for use in producing the constant operational 
characteristic; 

means for sensing at least one operational parameter of the 
turbine; 

means for producing the control signal as a function of a 
difference between the at least one control value as an 
electrical signal and a corresponding sensed operational 
parameter as an electrical signal with the sensed opera- 
tional parameter being combustor pressure; and 

a fuel control controlling the rate of injection of fuel by the 
fuel injector into the combustor. 


5,097,660 
COANDA EFFECT TURBINE NOZZLE VANE COOLING 
Jack R. Shekleton, San Diego, Calif., assignor to Sundstrand 
Corporation, Rockford, Il. 
Continuation-in-part of Ser. No. 291,056, Dec. 28, 1988, 
abandoned. This application Dec. 7, 1989, Ser. No. 447,442 
Int. Cl.5 F02C 1/00 
U.S. Cl. 60—39.75 4 Claims 
1. A gas turbine including: 
a rotary compressor; 
a radial inflow turbine wheel connected to said compressor 
to drive the compressor; 
a nozzle having a plurality of vanes surrounding said turbine 
wheel for directing products of combustion thereat; 
a combustor for burning fuel to provide said products of 
combustion and having an outlet connected to said nozzle; 
an elongated opening in the leading edge of each of said 
vanes, each said opening terminating in generally parallel 
curved surfaces smoothly merging into said leading edge; 
means establishing fluid communication between said open- 
ings and said compressor; and, 
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a divider within each said opening for dividing the flow of 
gas therethrough into to two streams, each said divider 


being wedge-shaped with a pointed section extending into 
a corresponding one of said openings. 


5,097,661 
JET ENGINE HAVING A PLANAR EXIT OPENING 
Jean-Pierre Lair, Plaisance; Etienne Fage, Ramatuelle, both of 
France, and Thomas E. Finch, San Antonio, Tex., assignors to 
The Dee Howard Company, San Antonio, Tex. 
Continuation-in-part of Ser. No. 304,100, Jan. 31, 1989, 
abandoned. This application Mar. 31, 1989, Ser. No. 331,128 
Claims priority, application France, Nov. 10, 1988, 88-14695 
Int. Cl.5 FO2K 1/60 
US. Cl. 60—226.2 24 Claims 


1. An improved thrust reverser for an aircraft jet engine 
which reverser is of the kind comprising a plurality of doors 
pivotally mounted about an axis transverse to the gas jet of the 
engine and disposed adjacent the downstream end of the en- 
gine, each of said doors being pivotable between a stowed 
position in which said doors are clear of the gas jet to thereby 
form a downstream extension of the engine through whose 
opening the gas jet exits the engine, and a deployed position in 
which said doors are disposed transversely of the path of the 
jet to effect a reversal of engine thrust, said doors both defining 
arcuate edges at their rearwardmost ends which edges are so 
configured that they substantially abut upon deployment of 
said doors to permit said doors to effect reversal of at least a 
major portion of the gas jet, whereupon said edges of said 
doors necessarily define a non-planar exit opening when said 
doors are stowed, the improvement comprising: 

a plurality of flap members supported adjacent the down- 

stream end of the engine exhaust nozzle; and 

flap operating means for selectively moving said flap mem- 

bers between respective operative and inoperative posi- 
tions; 

said flap members being movable by said flap operating 

means to an operative position when said thrust reverser 
doors are stowed to thereby effectively fill, at least in part, 
substantially arcuate notches formed at the downstream 
ends of the doors by reason of said arcuate rearwardmost 
edges of said thrust reverser doors; 

said flap members being also movable by said flap operating 

means to an inoperative position when said thrust reverser 
doors are deployed to thereby permit the substantially 
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abutting of said arcuate rearwardmost edges of said doors 
to effect the reversal of engine thrust; 

wherein a substantially planar annular exit opening for the 
engine is provided when said doors are in their stowed 
position and said members are in the operative position. 


5,097,662 
APPARATUS FOR INFLUENCING THE FLOW OF AIR 
THROUGH A PASSAGEWAY 
Gary L. Vieth, Bellevue, Wash., assignor to The Boeing Com- 
pany, Seattle, Wash. 
Filed Nov. 20, 1989, Ser. No. 439,848 
Int. Cl.5 FO2K 3/06; B64C 13/00 
US. Cl. 60—226.2 


1. An apparatus for influencing a flow of air in a direction 
from one end of a passageway towards another end of the 
passageway, the passageway being defined between an inner 
wall and a double outer wall, the double outer wall including 
first and second walls each formed with an opening having an 
upstream end and a downstream end, the first wall having an 
edge region that extends along the upstream end of the opening 
in the first wall and the second wall having an edge region that 
extends along the upstream end of the opening in the second 
wall, and the apparatus comprising: 
a first door, 
a second door, 
vortex generation means positioned between the first and 
second walls and adjacent the upstream end of the open- 
ing in the first wall for generating vortices in a flow of air 
from said passageway through the openings in said first 
and second walls, the vortex generation means comprising 
a vortex generation member that joins the edge region of 
the first wall to the edge region of the second wall, and 

translation means pivotally attached to said first and second 
doors, said translation means having a first condition 
wherein said first and second doors close the openings in 
said first and second walls respectively, and a second 
condition wherein said first door is at the downstream end 
of the opening in the first wall and extends across said 
passageway and directs the flow of air through the open- 
ing in the first wall and said second door is at the down- 
stream end of the opening in the second wall and deflects 
the flow of air through that opening. 


5,097,663 
SCRAMJET COMBUSTOR 
Daniel L. Harshman, Forest Park, Ohio, assignor to General 
Electric Company, Ohio 

Division of Ser. No. 327,831, Sep. 26, 1988. This application Oct. 

15, 1990, Ser. No. 597,131 

Int. Cl.5 F02K 7/10, 7/14 
US. Cl. 60—270.1 

1. A scramjet combustor comprising: 

(a) a scramjet combustor housing having a forward air-inlet 
orifice and an aft air-outlet orifice each with a center point 
together defining a longitudinal axis, said housing also 
having two spaced-apart, generally opposing, and gener- 


2 Claims 
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ally longitudinally extending walls, wherein at least one of 

said walls includes: 

(i) an aft-facing step with a transversely outward end, 

(ii) a generally longitudinally extending front portion 
having a forward end attached to said transversely 
outward end of said step, and having an aft end, 


(iii) a transition portion having a transversely outward 
terminus attached to said aft end of said front portion 
and having a transversely inward terminus extending 
towards said longitudinal axis, and 

(iv) a generally longitudinally extending back portion 
having a front end attached to said transversely inward 
terminus of said transition portion, and 

wherein said at least one wall constitutes said two walls. 


5,097,664 
METHOD FOR CONTROLLING EXHAUST SYSTEM OF 
VEHICLE 
Takahisa Nagatomo, Tochigi, and Chikashi Kurihara, Gunma, 
both of Japan, assignors to Calsonic Corporation, Tokyo, 
Japan 
Filed Oct. 19, 1990, Ser. No. 600,475 
Claims priority, application Japan, Oct. 23, 1989, 1-273747 
Int. Cl.5 FO2B 27/02 
US. Cl. 60—273 20 Claims 





1. A method for controlling an exhaust system of a vehicle 
which includes a pair of exhaust pipes arranged in parallel with 
both other, each of said pipes communicating with an exhaust 
port of an engine, an on-off valve disposed at an intermediate 
portion of one of said pair of exhaust pipes, and a controller for 
controlling an open-close operation of said on-off valve de- 
pending upon a running condition of the vehicle, said method 
including a step of controlling said on-off valve in a first con- 
trol pattern during an accelerated running condition of the 
vehicle, a second control pattern during a constant-speed 
running condition of the vehicle, or a third control pattern 
during a decelerated running condition of the vehicle said first 
second and third control patterns being different from each 
other. 
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5,097,665 
FLATTENED PROFILE DIESEL ENGINE EXHAUST 

OXIDIZER 
Refaat A. Kammel, 7165 Clinton Rd., Jackson, Mich. 49201 
Division of Ser. No. 265,547, Nov. 1, 1988, Pat. No. 4,969,328, 
which is a continuation-in-part of Ser. No. 95,042, Sep. 9, 1987, 
abandoned, which is a continuation-in-part of Ser. No. 921,330, 
Oct. 21, 1986, abandoned. This application Aug. 30, 1990, Ser. 

No. 574,890 

Int. C1.5 FOIN 3/02 

U.S. Cl. 60—275 


1. A flattened profile diesel engine exhaust oxidizing device 
comprising an enclosure having an inlet for receiving diesel 
engine exhaust, a main flow path through said enclosure to an 
outlet of the enclosure, said main flow path containing a me- 
dium for trapping particulate material such as soot and remov- 
ing significant amounts thereof from the exhaust flow through 
said main flow path, a by-pass through said enclosure for 
diverting flow from said main flow path, and a control means 
for selectively controlling the flow through said main flow 
path and said by-pass in accordance with certain sensed condi- 
tions relating to the status of engine operation, in which the 
medium is rectangular in shape and including a series of rectan- 
gular vanes along the length of the interior of the rectangular 
medium for taking axial flow and directing it perpendicularly 
through the medium. 


5,097,666 
COMBUSTOR FUEL INJECTION SYSTEM 

Jack R. Shekleton, San Diego; Michael W. Sledd, Vista, and 

Steven S. Sachrison, LaJolla, all of Calif., assignors to Sunds- 

trand Corporation, Rockford, Ill. 

Filed Dec. 11, 1989, Ser. No. 448,541 
Int. Cl.5 F23R 3/30 

U.S. Cl. 60—737 
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1. In a combustor for a turbine engine, said combustor hav- 
ing a combustion chamber defined by a combustor wall sur- 
rounded by a combustor case defining an air flow path therebe- 
tween, said air flow path being in communication with a source 
of compressed air, said combustor having a fuel injection sys- 
tem comprising a fuel manifold in communication with a plu- 
rality of fuel injectors associated with said combustor wall, the 
improvement comprising: 

said fuel injectors each including an opening in said combus- 

tor wall in communication with said air flow path together 
with a fuel nozzle opposite said opening; 

each of said fuel nozzles being in communication with said 

fuel manifold, each of said fuel nozzles being disposed in a 
manner so as to direct fuel from said source through the 
respective one of said openings in said combustor wall, 
each of said fuel nozzles including means for metering fuel 
flowing therethrough; 

each of said fuel nozzles comprising a fuel supply tube dis- 
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posed in coaxial relation to the respective one of said 
openings in said combustor wall, each of said fuel meter- 
ing means controlling fuel flow through the respective 
one of said fuel supply tubes upstream of the respective 
one of said openings in said combustor wall; and 

air assist means associated with each of said fuel nozzles 
downstream of the respective one of said fuel metering 
means and in communication with said source of com- 
pressed air and operable to accelerate fuel through the 
respective one of said fuel nozzles upstream of the respec- 
tive one of said openings in said combustor walls, each of 
said air assist means comprising an air assist tube disposed 
about the respective one of said fuel supply tubes, each of 
said air assist tubes being coaxial with and radially spaced 
from the respective one of said fuel supply tubes, each of 
said air assist tubes having an outlet end adjacent an outlet 
end of the respective one of said fuel supply tubes, and 
each of said air assist tubes being formed with the respec- 
tive one of said outlet ends having a restricted cross-sec- 
tional area. 


5,097,667 
APPARATUS AND A METHOD FOR EMPTYING AND 
RECHARGING A REFRIGERATION SYSTEM 
Asger Gramkow, Gammelgaard 27, DK-6440 Augustenborg, 
Denmark 
Filed Sep. 7, 1990, Ser. No. 579,367 
Int. Cl.5 F25B 45/00 
US. Cl. 62—77 


1. A method for emptying and recharging a refrigeration 
system using an apparatus comprising a discharge container, a 
charging container, pump means, and conduit means compris- 
ing closing valves and arranged for connecting the refrigera- 
tion system to elements of the apparatus, wherein the discharge 
container comprises a discharge storage chamber and a suction 
chamber and said charging container comprises a charge stor- 
age chamber for liquid refrigerant and a metering chamber, 
said pump means consisting of a compressor arranged through 
conduit means between the chambers of the discharge con- 
tainer by an appropriate setting of the closing valves and 
which, through the conduit means, is arranged between the 
chambers of the discharge container by an appropriate setting 
of the closing valves and arranged between the refrigeration 
system and the atmosphere through another setting of the 
closing valves in order to evacuate the refrigeration system, a 
connection being provided between the storage chamber and 
the metering chamber for introducing a gaseous refrigerant 
into the metering chamber, said method comprising the steps 
of: 

emptying refrigerant from the refrigeration system with said 

pump means by drawing refrigerant into the suction 
chamber of said discharge container; 

transmitting the gaseous refrigerant through the compressor 

to said discharge storage chamber in which the refrigerant 
is condensed; 
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automatically disconnecting the compressor when the re- 
frigerant has been discharged; 

changing the position of the closing valves in order to evacu- 
ate refrigerant from the refrigeration system with the 
compressor by creating a vacuum in the refrigeration 
system when evacuating to the atmosphere; 

evaporating clean refrigerant contained in the charge stor- 
age chamber; 

conducting the gaseous refrigerant into the metering cham- 
ber; 

using the evaporated and pressurized refrigerant for flushing 
the refrigeration system and transmitting said refrigerant 
through the compressor to the discharge container; 

evacuating again refrigerant from the refrigeration system; 

charging clean refrigerant into the refrigeration system as 
gaseous refrigerant is introduced into the metering cham- 
ber until a predetermined pressure is reached and the 
pressurized refrigerant flows into the refrigeration system 
after the position of the closing valves has been changed; 
and 

charging and emptying the metering chamber in a corre- 
sponding way until a predetermined number of cycles 
have been effected whereby a well-defined amount of 
refrigerant has been charged to the system. 


5,097,668 
ENERGY REUSE REGENERATOR FOR LIQUID 
DESICCANT AIR CONDITIONERS 
Walter F. Albers, 2626 E. Arizona Biltmore Cir. #26, Phoenix, 
Ariz, 85016, and James R. Beckman, Phoenix, Ariz., assignors 
to Walter F. Albers, Phoenix, Ariz. 
Filed Oct. 30, 1990, Ser. No. 605,950 
Int. Cl.5 F25D 17/08 
US. Cl. 62—94 


1. A process for regenerating a liquid desiccant, said process 
comprising the steps of: 

regenerating a diluted liquid desiccant first portion in an 
evaporator/condenser unit to form a regenerated liquid 
desiccant first portion; 

regenerating a diluted liquid desiccant second portion in a 
desiccant boiler unit to form a regenerated liquid desic- 
cant second portion, said desiccant boiler unit vaporizing 
moisture in said diluted liquid desiccant second portion; 

transferring said vaporized moisture to a condenser portion 
of said evaporator/condenser unit to provide heat thereto; 

distributing said diluted liquid desiccant first portion into a 
chamber of said evaporator/condenser unit; 

heating said chamber with said condenser portion; 

passing a gas through said chamber; 

transferring sensible heat from said regenerated liquid desic- 
cant second portion from said desiccant boiler to said 
diluted liquid desiccant in a second heat exchange unit; 

transferring sensible heat from said regenerated liquid desic- 
cant second portion from said second heat exchange unit 
and said regenerated liquid desiccant first portion to said 
diluted liquid desiccant first and second portions in a first 
heat exchange unit; 

transferring sensible heat for a vapor/condensate material 
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from said condenser portion to said dilute liquid desiccant 
first and second portions, and 

transferring heat from said chamber with said gas prior to 
passing said gas through said chamber. 


5,097,669 
CONTROL OF HYDROGEN COOLER EMPLOYED IN 
POWER GENERATORS 
Homer G. Hargrove, Maitland; Lon W. Montgomery, Winter 
Springs, and James R. Pipkin, Orlando, all of Fla., assignors 
to Westinghouse Electric Corp., Pittsburgh, Pa. 
Filed Feb. 11, 1991, Ser. No. 653,575 
Int. Cl.5 F25D 17/06 
US. Cl. 62—96 


1. A system for cooling hydrogen which is used, in turn, for 
cooling an electric power generator, cooling of the hydrogen 
being effected by transfer of heat from hydrogen leaving the 
generator to cooling water extracted from a source which has 
a temperature determined by external conditions, said system 
comprising: 

an indirect heat exchanger for bringing cooling water into 

heat exchange communication with hydrogen leaving the 
generator; 
first water supply means connected to said heat exchanger 
for supplying thereto cooling water from the source; 

second water supply means connected to said heat ex- 
changer for recycling thereto cooling water which has 
exited said heat exchanger; 

temperature monitoring means connected for producing an 

indication of the temperature of the cooling water ex- 
tracted from the source; and 

control means coupled to said temperature monitoring 

means and said first and second water supply means for 
controlling the flow rate of water from said first and 
second water supply means in a manner to cool the hydro- 
gen to a desired temperature while maintaining a constant 
flow rate of cooling water into said heat exchanger. 


5,097,670 
WATER CHILLING METHOD AND APPARATUS FOR 
THE SAME 

Tomio Yoshikawa, Shimizu; Tetsuji Yamashita, Shizuoka; Kyo- 
shiro Murakami; Takashi Kato, both of Shimizu; Hiromu 
Yasuda, Shizuoka, and Shizuo Zushi, Hadano, all of Japan, 
assignors to Hitachi, Ltd, Tokyo, Japan 

Filed Jan. 24, 1991, Ser. No. 645,392 

Claims priority, application Japan, Jan. 24, 1990, 2-13904 


Int. C1.5 F25B 7/00 

US. Cl. 62—99 4 Claims 

1. A water chilling apparatus comprising a plurality of chill- 
ing modules each having a refrigerating cycle mainly com- 
posed of a compressor, a condensor, an evaporator and an 
expansion mechanism, and a control module having a water 
pump for feeding, to an object to be chilled, chilling water 
cooled down by the evaporator of each chilling module, a 
detector for detecting a temperature of the chilling water and 
a water temperature controller, wherein a chilling ability of 
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each chilling module in response to a variable frequency is kept 
at substantially the same level; a capacity of the compressor of 
each chilling module is variably controlled in a range between 
an upper limit capacity and a lower limit capacity; said water 
temperature controller is used to calculate a whole necessary 
capacity value needed in the compressors of all the chilling 
modules as a function as a deviation between a set value of the 
chilling water temperature and a chilling water temperature 


detected by the detector; the number of the operated chilling 
modules is controlled in response to the whole necessary ca- 
pacity value and the upper and lower capacities of each of the 
chilling modules; and the capacity of the compressor of each of 
the cooling modules is controlled so as to have a capacity value 
obtained by equally distributing the calculated whole neces- 
sary capacity value by the number of the operated chilling 
modules. 


5,097,671 
AIR CONDITIONER 
An Jeong-Hun, Kyonggi, Rep. of Korea, assignor to Samsung 
Electronics Co., Ltd., Rep. of Korea 
Filed Jul. 1, 1991, Ser. No. 724,154 
Claims priority, application Rep. of Korea, Jul. 5, 1990, 


90-10187 
Int. Cl.5 F25B 49/00 
6 Claims 


1. An air conditioner having a compressor in which the 
number of rotations thereof is changed according to a variation 
of frequency and a remote controller for remotely controlling 
the air conditioner comprising: 

a key input circuit section, arranged in the remote controller, 

for inputting user’s control instruction; 

a second microcomputer receiving the user’s control instruc- 
tion inputted from the key input circuit section; 

a second transmitting circuit section for transmitting the 
control instruction inputted from the key input circuit 
section under control of the second microcomputer; 

a receiving circuit section for receiving the control instruc- 
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tion transmitted from the second transmitting circuit sec- 
tion and outputting the received control instructions; 

first and second sensor circuit sections, arranged in indoor 
and outdoor machinery, respectively, for sensing the 
actual operating state and the circuit conditions; 

an operative state sensing section for receiving the output 
signals of the first and second sensor circuit sections and 
sensing the operating state; 

a first microcomputer for receiving the user’s control in- 
struction from the receiving circuit and outputting the 
control instruction to the operative state sensing section 
and for receiving the output signal from the operative 
state sensing section and determining the circuit condition 
and the operating state of the first and second sensor 
circuit sections; 

a first display means for displaying the circuit condition and 
the operating state of the sensor circuit sections under 
control of the first microcomputer; 

a first signal transmitting circuit section for transmitting a 
signal to a remote controller according to the sensed 
operating state signal under control of the first microcom- 
puter; and 

second display means for receiving the transmitted signal 
from the first signal transmitting circuit and for displaying 
the circuit condition and the operating state under control 
of the second microcomputer. 


5,097,672 
SPOT AIR-CONDITIONER 

Naofumi Takenaka; Ryutaro Ohashi; Masashi Sagara, and Ken 

Takigawa, all of Osaka, Japan, assigners to Daikin Industries 

Ltd., Japan 

Filed Jul. 18, 1990, Ser. No. 555,125 
Int. Cl.5 F25D 17/04 

US. Cl. 62—186 


3. A spot air-conditioner comprising: 

an air-conditioner (12) for sucking room air and generating 
conditioned air; 

air-conditioning control means (8) for controlling the air- 
conditioning operation of said air-conditioner (12): 

a blow-off duct (16) rotatably mounted on said air-condi- 
tioner (12) for blowing off said conditioned air; 

duct drive means (2) for rotating said blow-off duct (16) 
against said air-conditioner (12) in order to change the 
wind direction: 

human body detection means (72) for outputting a human 
body detected signal when detecting a person to be air- 
conditioned, and for outputting a human body undetected 
signal when the person to be air-conditioned cannot be 
found in an air-conditioning area which is air-conditioned 
by said conditioned air, as well as for outputting a move- 
ment signal when identifying any movement of the person 
to be air-conditioned; and 

wind direction control means (75a), responsive to said 
human body detected signal and said movement signal 
outputted from said human body detection means (72), for 
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controlling said duct drive means (2) to direct said blow- 
off duct (16) toward the person to be air-conditioned in 
accordance with the movement thereof. 


5,097,673 
AIR-CONDITIONED DISPLAY CASE HAVING A 
WALK-IN SUPPLY ROOM THEREIN 


Filed Dec. 3, 1990, Ser. No. 621,617 
Claims priority, application Japan, Dec. 4, 1989, 1-314656; 
Nov. 13, 1990, 2-306648 
Int. Cl.5 A47F 3/04, 3/08 
US. Cl. 62—256 


18. An air-conditioned display case comprising: 

(a) a housing having an access opening on the front side 
thereof; 

(b) an air passageway in said housing; 

(c) means for driving air in said air passageway so as to 
establish an aircurtain across said access opening; 

(d) a heat exchange means disposed in said air passageway 
for regulating the air temperature therein; 

(e) a substantially vertical partition disposed in said housing, 
said partition having a support frame which is fixed to said 
housing and a plurality of partition members which are 
pivotally mounted in the top edges thereof on said support 
frame so as to be pivotally opened individually; 

(f) a plurality of brackets fixedly mounted on said support 
frame; 

(g) a display room on the front side of said partition, said 
display room having said access opening on the front side 
thereof, said display room further having therein a plural- 
ity of display shelves extending from said partition front- 
wardly in a vertically spaced arrangement, said display 
shelves being mounted on said brackets; and 

(h) a supply room on the rear side of said partition, said 
supply room having a closeable entrance and a plurality of 
supply shelves, said supply shelves being mounted on said 
brackets and extending rearwardly from said partition in a 
vertically spaced arrangement, each at the level of a cor- 
responding display shelf at which said supply shelf and 
said display shelf are in alignment, each of said partition 
members corresponding to one of said supply shelves, 
whereby merchandise brought into said supply room by a 
work personnel through said entrance can be placed on 
said supply shelves and be slidingly moved onto said 
display shelves past said partition. 
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5,097,674 
AIR CONDITIONING APPARATUS 

Tsuyoshi Imaiida, Nagoya; Takeshi Itoh, Nagpua; Hiroki 

Nozoe, Nishi-kasugai; Iwanori Katoh, Nishi-kasugai, and 

Hiroshi Sakai, Nishi-kasugai, all of Japan, assignors to Mit- 

subishi Jukogyo Kabushiki Kaisha, Tokyo, Japan 
Continuation-in-part of Ser. No. 381,520, Jul. 17, 1989, Pat. No. 

5,029,451. This application Feb. 28, 1991, Ser. No. 662,462 

Claims priority, application Japan, Sep. 12, 1988, 63- 
120292[U]; Sep. 13, 1988, 63-120291[U]; Sep. 13, 1988, 63- 
120293[U]; Sep. 13, 1988, 63-229528; Sep. 13, 1988, 63-229529; 
Sep. 14, 1988, 63-119824[U]; Sep. 14, 1988, 63-119825[U}; Sep. 
14, 1988, 63-119826[U]; Sep. 14, 1988, 63-228852; Sep. 30, 1988, 
63-128279[U]; Sep. 30, 1988, 63-128280 

Int. C1.5 F25D 23/12 

US. Cl. 62—259.1 


1. An air conditioning arrangement for ceiling mounted 
heating and cooling air conditioning units, comprising: an air 
conditioner including a heating and a cooling arrangement and 
a heat exchanger, the air conditioner being positioned above a 
ceiling of a room and including an air inlet port opening 
toward the inside of the room, and an air blower for directing 
air with respect to said heat exchange; at least one duct having 
a dimension D, said duct being positioned above the ceiling of 
the room and conveying conditioned air from said air condi- 
tioner to a remote location; a duct box providing an expansion 
chamber, said duct box having a height dimension which is 
much larger than said dimension D and having a width dimen- 
sion which is much larger than said dimension D, said duct box 
being connected to said duct and being positioned above the 
ceiling of the room; a blow-off casing connected to said duct 
box, said blow-off casing projecting into the room from above 
ceiling and having an air outlet opening to the room; a fan 
including a fan motor, said fan being connected to said blow- 
off casing, with fan blades and said fan motor being positioned 
extending into said room; and diffuser means, positioned be- 
tween said air outlet and said fan for directing conditioning air 
radially outwardly between said air outlet and said fan. 


5,097,675 
AIR FLOW CONTROL FOR MULTI-PORT 
REFRIGERATOR DUCT 

Kyle B. Elsom, Cedar Rapids; Toni L. Vandarakis, Iowa City, 
and Ramon L. Klemmensen, Cedar Falls, all of Iowa, assignors 
to Amana Refrigeration Inc., Amana, Iowa 

Filed May 16, 1991, Ser. No. 701,277 
Int. C1.5 F25D 17/04 

US. Cl. 62—408 12 Claims 

1. A refrigerator comprising: 

a fresh food compartment comprising a fresh food liner 
having first and second inlet apertures; 

first and second storage chambers disposed in said fresh food 
compartment; 

an evaporator positioned outside said fresh food compart- 
ment; 

means for conveying cold air from said evaporator to cool 
said first and second storage chambers, said conveying 
means comprising a duct having an inlet port receiving 
said cold air and first and second outlet ports respectively 
positioned to discharge said cold air through said first and 
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second liner inlet apertures to cool said first and second duction of a liquid refrigerant having a high latent heat of 


storage chambers; and 

said conveying means comprising means for controlling the 
flow of cold air to said first storage chamber substantially 
independently of the flow of said cold air to said second 


storage chamber, said controlling means comprising a 
baffle dividing said duct into two branches wherein one of 
said branches extends from said inlet port to said first 
outlet port and the opposite one of said branches extends 
from said inlet port to said second outlet port. 


5,097,676 
VAPOR EXCHANGE DUPLEX GAX ABSORPTION 
CYCLE 
Donald C. Erickson, 1704 S. Harbor La., Annapolis, Md. 21401 
Filed Oct. 24, 1990, Ser. No. 602,506 
Int. C1.5 F25B 15/00 


USS. Cl. 62—476 23 Claims 


11. An apparatus for increasing the sorbate content of an 
absorbent liquid comprising; 

a) a means (1) for increasing the pressure of said absorbent 
liquid; 

b) a means (2) for splitting pressurized liquid into at least two 
streams; 

c) a means for directing one of said streams to an absorber 
(3); 

d) a means (4) for providing cooling to said absorber; 

e) a means for directing another of said streams to a genera- 
tor (5); 

f) a means (6) for providing heat to said generator; and 

g) a means (7) for transferring sorbate vapor from said gener- 
ator to said absorber. 


5,097,677 
METHOD AND APPARATUS FOR VAPOR 
COMPRESSION REFRIGERATION AND AIR 
CONDITIONING USING LIQUID RECYCLE 
Mark T. Holtzapple, College Station, Tex., assignor to Texas 
A&M University System, College Station, Tex. 
Continuation-in-part of Ser. No. 143,522, Jan. 13, 1988. This 
application Sep. 20, 1989, Ser. No. 410,108 
Int. C1.5 F25B 1/06 
US. Cl. 62—500 15 Claims 
1. A multistage evaporative compressor assembly in which 
compressed refrigerant vapors are desuperheated by the intro- 


vaporization, comprising: 

a compressor housing including a compression area, an inlet, 
and a discharge; 

a compression means disposed in said compression area and 
positioned between the inlet and the discharge; 

a circulation gallery positioned between said discharge area 
and the inlet area of the next, downstream compression 
stage such that vapor from said discharge area flows 
through said circulation gallery; 
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a heat exchange array comprising a network of capillaries 
positioned in the circulation gallery such that their major 
axis is normal to the flow direction of the compressed 
vapors into which may flow the liquid refrigerant, and 
around which may flow said refrigerant vapors, said heat 
exchange array disposed in said circulation gallery such 
that vapors introduced into said gallery from said dis- 
charge area flow through said array, said array adapted to 
selectively remove a majority of the superheat of the 
compressed vapors. 


5,097,678 
VENTILATING PROTECTIVE COVER FOR 
TOP-DISCHARGE AIR CONDITIONERS 
Steven L. Aubuchon, 4029 St. Barbara, St. Ann, Mo. 63074 
Filed Nov. 19, 1990, Ser. No. 615,299 
Int. C15 F25B 39/04; B65D 65/02 
U.S. Cl. 62—506 


1. For use with an air conditioner exterior condenser unit of 
the top outlet type having a substantially circumferential air 
inlet grill inwardly adjacent to which is a finned coil, in which 
a fan-driving motor is centrally secured to a top outlet grill, 
and in which fan blades have a plane of rotation beneath the 
motor, a protective ventilating cover comprising 

an impermeable top cover panel, and 

an impermeable skirt extending downward therefrom to a 

lower skirt edge at least coincident with such plane of 

blade rotation within said inlet grill, leaving a lower por- 

tion of said circumferential inlet grill uncovered, 
whereby to protect such fan-driving motor and fan blades 
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from damage resulting from accumulation of debris and 
precipitation, and yet permit ventilation thereabout. 


5,097,679 
SCREW IT TOGETHER JEWELRY 
Beverly L. Johnson, 11926 W. 32nd Pl., Wheat Ridge, Colo. 
80033, and Nancy A. Bebo, 10974 W. Maryland Ave., Lake- 
wood, Colo. 80232 
Filed Dec. 10, 1990, Ser. No. 625,142 
Int. Cl.5 A44C 25/00 
US. Cl. 63—2 


1. An ornamental jewelry device comprising of: 

an article of jewelry having 

a threaded female base portion, 

a threaded male portion having threads at one end and a 
pivotal loop at an opposite end, 

the threads of said male portion being threaded into said 
female base portion, 

and one or more ornaments are attached to said pivotal loop. 


5,097,680 
STRUCTURE OF A CONVERTIBLE BRACELET 
Hong-Ta Lin, Kaohsung, Taiwan, assignor to Hsiang HWA 
Industrial Co., Ltd., Tainan, Taiwan 
Filed Apr. 24, 1991, Ser. No. 690,642 
Int. Cl.5 A44C 5/00 
US. Cl. 63—3 


1. A convertible bracelet structure, comprising; 

(a) an annularly shaped axle formed by a top rim axle mem- 
ber rotatively coupled to a bottom rim axle member for 
rotation of one with respect to the other; 

(b) a plurality of cylindrical rims disposed in angularly 
spaced relation on said annularly shaped axle, each of said 
cylindrical rims being rotatively coupled to said annularly 
shaped axle, each of said cylindrical rims including four 
arch shaped members, each of said arch shaped members 
having (1) a pair of opposing ends and being disposed in 
end to end relation to form an annulus about said annu- 
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larly shaped axle, and (2) an opposing pair of protruding 
edges; and, 

(c) a plurality of binding members disposed in angularly 
spaced relation on said annularly shaped axle, each of said 
binding members being interposed between respective 
spaced pairs of said cylindrical rims, each of said binding 
members including a pair of semi-cylindrically shaped 
members coupled to said annularly shaped axle, each of 
said semi-cylindrically shaped members having a plurality 
of protrusions extending from an interior surface thereof 
for coupling to said annularly shaped axle, one of each of 
said pairs of said semi-cylindrically shaped members being 
coupled to said top rim axle member and the other of each 
of said pairs of said semi-cylindrically shaped members 
being coupled to said bottom rim axle member, each of 
said semi-cylindrically shaped members having an oppos- 
ing pair of recessed edges for receiving said protruding 
edges of respective arch shaped members disposed on 
opposing sides thereof. 


5,097,681 
PIERCED EARRING WITH INTEGRAL LOCKING 
MECHANISM 
Mickie L. Steele, 108 Wood Ave., Fayetteville, Ak. 72701 
Filed Dec. 14, 1990, Ser. No. 627,575 
Int. Cl.5 A44C 7/00 


US. Cl. 63—12 7 Claims 


1. A pierced earring for attachment to a wearer’s earlobe, 
said earring comprising: 

ornament means; 

a post portion attached to said ornament means and being 
positionable through an opening in a wearer’s earlobe; 

a first slot formed at least partially through said post portion; 

a shaft extending transversely across said first slot; and 

an elongated member possessing an axially extending second 
slot substantially centered between opposite ends of said 
elongated member, said shaft extending through said 
second slot such that said elongated member is mounted 
for reciprocal axial and rotatable movement with respect 
to said shaft, whereby said elongated member is movable 
to a locked position extending substantially transverse to 
said post portion with said shaft extending substantially 
centrally through said elongated member. 


5,097,682 
ACCESSORY FOR EARRING 
Azuko Nakamura, 816-70 3-Chome Mukouhara, Higa- 
shiyamato-shi, Tokyo-to, Japan 
Filed Dec. 18, 1990, Ser. No. 629,153 
Int. Cl.5 A44C 7/00 
USS. Cl. 63—14.1 5 Claims 
1. An earring comprising: 
a tube member having a top end fixed to an upper holding 
means and extending downwardly; 
an inserting member which is formed with a U-shaped bar 
member including a first vertical section adapted to be 
inserted into said tube member so as to be able to slide in 
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an up and down direction and further including adjusting 5,097,684 
means capable of adjusting the angle of a second vertical APPARATUS TO ENGAGE SET-UP FABRIC ON A FLAT 
section of said inserting means; KNITTING MACHINE 
lower holding means fixed at a top end of the second vertical Masahiro Shima, Wakayama, Japan, assignor to Shima Seiki 
Mfg., Ltd., Wakayama, Japan 
Division of Ser. No. 470,087, Jan. 25, 1990, Pat. No. 5,040,384. 
This application May 7, 1991, Ser. No. 696,782 
Int. Cl.5 DO4B 15/88 


US. Cl. 66—150 4 Claims 


section, said lower holding means having a concave sur- 
face on the top surface thereof and to be worn on a rear 
side of a human ear and forming approximately a heart 
shape, and being provided with a magnet; and 

accessory means mounted at said tube member. 


1. A set-up apparatus for a flat knitting machine of a double 
bed type including a set-up comb upward and downward 
movable disposed beneath a gap between needle beds, the 
set-up comb comprising a comb bed having a front and a back, 


5,097,683 
TOOL FOR STITCH FORMING MACHINES, 
PARTICULARLY KNITTING MACHINES 


Bernhard Schiiler, Sonnenbiihl, and Kurt Wiedenhéfer, Albstadt, and a plurality of setting-up needles mounted in the comb bed, 
both of Fed. Rep. of Germany, assignors to Theodor Groz & and drive means mounted to the comb bed for moving the 
Sohne and Ernst Beckert Nadelfabrik Commandit-Gesell- setting-up needles upward and downward, the improvement 


schaft, both of Albstadt-Ebingen, Fed. Rep. of Germany 
Filed Jul. 2, 1990, Ser. No. 546,937 
Claims priority, application Fed. Rep. of Germany, Jun. 30, 
1989, 3921506 


comprising in combination: 

(a) each of the setting-up needles including a needle body in 
combination with a slider member slidable lengthwise of 
said needle body, each of said needle bodies being fixed to 
the comb bed, a portion of the needle body projecting 
upward from said comb bed; 

(b) each said slider member being upwardly and down- 
wardly movable at a predetermined stroke in relation to 
both the associated needle bodies and said comb bed, each 
said slide member having a forwardly projecting hook at 
an upper end portion thereof; 

(c) said upwardly projecting portion of each said needle 
body being formed at the upper end thereof with a for- 
wardly facing hook accommodating protrusion, such that 
when said slider member is thrusted to an elevated posi- 
tion, said forwardly projecting hook portion of said slider 
member is received in said hook accommodating protru- 
sion so that said hook portion is kept at an inoperative 
position relative to a portion of knitting yarn, and when 
said slider member is lowered from said elevated position, 
said forwardly projecting hook portion of said slider 
member is withdrawn from said hook accommodating 
protrusion and exposed at an operative position relative to 
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5. A tool for a knitting machine which includes a bed and a 
plurality of guide grooves disposed in the bed, each guide 
groove respectively having a guide groove wall, comprising: 

a shank adapted to be slidably disposed in one of the guide 

grooves, said shank being resiliently deformable and hav- 


ing an end having stitch forming means, said shank having 
a butt and at least two bends spaced from one another 
along a longitudinal direction of said shank, said at least 
two bends being oriented toward the same side of said 
shank and being disposed in a predetermined region of 
said shank, said predetermined region, during sliding 
movement of said shank during operation of the knitting 
machine, remaining within said one of the guide grooves, 
said shank being resiliently biased by said bends so as to be 
in contact with the respective guide groove wall of said 
one of the said guide grooves only at said bends. 


the knitting yarn, said hook accommodating protrusion 
having a top portion and an underside portion, said top 
portion being forwardly sloped downward, and said un- 
derside portion being forwardly sloped upward; and 


(d) each said slider. member being equipped with a slider 


lifting device for moving said slider member upward and 
downward relative to both the associated said needle 
body and said comb bed, thereby to cause said forwardly 
projecting hook of said slider to be withdrawn from re- 
ception in said hook accommodating protrusion of said 
needle body. 
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5,097,685 
ADJUSTABLE STEERING LOCK 
Jack Lien, No. 30, Yen Chi Street, Kaohsiung City, Taiwan 
Filed May 7, 1991, Ser. No. 696,762 
Int. Cl.5 B60R 25/02 
6 Claims 


1. A steering lock, the improvement comprising a lock case 
having a cylinder controlled by a key to lock two snap catches 
on a car steering wheel at two locations on the periphery of 
said car steering wheel defining therebetween a circumferen- 
tial angle within 180°; a stop plate assembly comprising an 
L-shaped base plate including a back face secured to said lock 
case, and an extension plate vertically extending from said base 
plate at one end for engaging a car instrument board; and a stop 
bar having one end fastened in said lock case and an opposite 
end for engaging a car front door window. 


5,097,686 
SECURITY LOCKING SYSTEM FOR VEHICLE WHEEL 
NUTS 


Mark J. Plumer, Los Angeles, Calif., assignor to Consolidated 
International Automotive, Inc., Los Angeles, Calif. 
Continuation of Ser. No. 402,539, Sep. 5, 1989, abandoned, 

which is a continuation of Ser. No. 138,565, Dec. 28, 1987, Pat. 

No. 4,870,842. This application Apr. 1, 1991, Ser. No. 678,449 

The portion of the term of this patent subsequent to Oct. 3, 2006, 

has been disclaimed. 
Int. Cl.5 F16B 41/00 


US. Cl. 70—232 29 Claims 


1. A non-tumbler key operated lock mechanism which may 
be constructed in a small compact size, said lock mechanism 
comprising: 

a) a body having a central bore and a locking element receiv- 

ing slot formed therein, 

b) a slidable locking element disposed in said locking ele- 
ment receiving slot and capable of shifting movement in 
said slot from a non-locking position in the body out- 
wardly of the body to a locking position, said locking 
element also having a recess therein, 

c) a plate located with respect to said central bore, 

d) a plunger retained by the plate and extendable through a 
portion of said central bore into a position where it may 
extend into said recess in said locking element to hold the 
latter in the locking position and which may be biased out 
of the recess to permit a movement of the locking element 


to the non-locking position, 
e) means on said locking element to coact with a key and 
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cause a movement of the locking element through a cam- 
ming action with movement of the key, 

f) a key receiving opening formed in an end wall of the body 
and sized to receive the shank of a key, and 

g) means associated with said key receiving opening to coact 
with the key and provide key combinations to thereby 
determine if the key has a proper configuration to open 
and close the lock mechanism. 


5,097,687 
RELEASABLE TOE STRAP FOR A BICYCLE PEDAL 
David J. Turrin, P.O. Box 2073, Breckinridge, Colo. 80424, and 
Michael J. Turrin, P.O. Box 1663, Telluride, Colo. 81435 
Filed Oct. 24, 1990, Ser. No. 602,517 
Int. Cl.5 GO5G 1/14 


US. Cl. 74—594.6 4 Claims 


1. A toe strap adapted to hold a biker’s foot on a pedal of a 
bicycle where the pedal has strap retention means thereon, 
comprising in combination: 

a strap portion having first and second ends, said strap por- 
tion being operably connected to said pedal through the 
strap retention means, and 

a pressure release connector operably connected to said first 
and second ends of said strap portion, said pressure release 
connector being adapted to releasably retain said ends of 
the strap portion in a joined relationship and sever the 
joined relationship upon the application of a preselected 
pressure to the pressure release connector, said pressure 
release connector including a flexible and resilient anchor 
operably secured to said first end of the strap portion and 
a rigid head connected to said second end of the strap 
portion, said anchor including a flexible arm having a 
notch formed therein, said notch adapted to releasably 
receive and retain said head, and adjustment means form- 
ing a part of said anchor and at least partially determining 
the flexibility of said arm to regulate the amount of pres- 
sure needed to separate said head from the anchor, said 
adjustment means including an elongated shaft that is 
operatively connected to said flexible arm and wherein 
the effective length of the shaft is variable to adjust the 
degree to which the flexible arm is permitted to flex. 


5,097,688 
IN-LINE WIRE DRAWING MACHINE WITH 
OVERHEAD TURNTABLE 

Timothy J. Taylor, Rockford; Richard A. Alcock, and Michael 
J. Yankaitis, both of Roscoe, all of Ill., assignors to Rockford 

Manufacturing Group, Inc., Roscoe, Ill. 

Filed Feb. 26, 1991, Ser. No. 661,410 

Int. Cl.5 B21C 1/02 
US. Cl. 72—5 7 Claims 
1. An in-line wire drawing machine for unwinding wire from 
a coil of wire, for reducing the diameter of the wire and for 
supplying the reduced-diameter wire to a using station located 
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downstream of the machine, said machine comprising a sup- 
port, a capstan mounted on said support to rotate about a 
generally horizontal axis, power-operated means for rotating 
said capstan about said axis, a wire drawing die mounted on 
said support and located upstream of said capstan, there being 
wire from said coil threaded through said die and wrapped 
around said capstan whereby rotation of said capstan draws 
said wire through said die and supplies wire off of said capstan 
for consumption by said using station, said capstan being lo- 
cated between first and second vertical planes extending tan- 


gent to the capstan, said first vertical plane being proximate to 
said die, said second vertical plane being remote from said die, 
means for supporting said coil of wire and enabling said coil to 
unwind in response to rotation of said capstan so as to provide 
a supply of wire to said die, said supporting means comprising 
a turntable located above the upper side of said capstan, means 
mounting said turntable on said support for rotation about a 
generally vertical axis located between said die and said second 
vertical plane, and means for guiding wire from the coil on said 


turntable to said die as the wire is played off of said coil. 


5,097,689 
PROCESS FOR MANUFACTURING HOLLOW 
ONE-PIECE METAL ELEMENTS 
Tiziana Pietrobon, Lucca, Italy, assignor to Europa Metalli- 

LMI S.p.A., Florence, Italy 
Filed Jan. 31, 1991, Ser. No. 648,823 

Claims priority, application Italy, Feb. 2, 1990, 67080 A/90 

Int. Cl.5 B21D 26/02 


US. Cl. 72—58 7 Claims 


1. A process for manufacturing hollow, one-piece metal 
elements comprising the following steps: 
placing cylindrical pipe of given length and having opposite 
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ends between two dies designed, when closed in mutually 
contacting manner, to define a cavity having the same 
profile as said finished element; 

applying a given hydraulic pressure directly inside said pipe; 

applying axial pressure simultaneously with said hydraulic 
pressure on said opposite ends of said pipe, so as to perma- 
nently deform and radially widen the same, said axial 
pressure being applied by means of a pair of opposed 
pistons sealing in fluidtight manner, and resting on, said 
opposite ends of said pipe; said pistons being thrust 
towards each other at such a pressure as to permanently 
shorten said pipe, gradually widening said pipe to the size 
and shape of said hollow element via a first series of grad- 
ually increasing deformations for forming on said pipe a 
gradually increasing radial annular convex portion, by 
selectively placing between said dies, inserts having a 
curved radial profile of given shape and gradually increas- 
ing size molding said pipe against said inserts by the appli- 
cation of said internal hydraulic pressure and said axial 
pressure for producing a blank of gradually decreasing 
length; and finally deforming said blank to the size and 
shape of said hollow element by inserting it directly, 
without said inserts, between said dies, and by deforming 
it against said dies by applying only said internal hydraulic 
pressure, the axial pressure exerted on said pistons being 
sufficient solely for balancing said internal hydraulic pres- 
sure. 


5,097,690 
FLANGE REPAIR TOOL 
James A. Adams, San Jose, Calif., assignor to Adams & Bird, 
Inc., San Jose, Calif. 
Filed Jul. 17, 1990, Ser. No. 554,713 
Int. Cl.5 B21D 3/02 
U.S. Cl. 72—123 


1. A device to repair flanges in thin walled tubes (lines) 
comprising: 

a central threaded shaft; and 

a flanging mechanism including multiple rigid rollers; 

wherein torque applied to the central shaft causes the flang- 
ing mechanism to rotate, thus causing the rollers to cir- 
cumscribe an inner flange cavity that has been distorted, 
the circumscription reforming the inner flange cavity, and 
thus a flange face, to their proper orientation so that a seal 
with a second flange may be formed; 

and wherein the flanging mechanism has means for adjusting 
the effective diameter of the rollers, the adjustment of the 
effective diameter being accomplished by changing the 
position of a first adjustable collar along the threaded 
central shaft, 

the first adjustable collar being pivotally attached to adjust- 
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ment arms, which adjustment arms are in turn pivotally 
attached near the midpoint of a first set of support bars, 
the first set of support bars being pivotally attached to 
axles supporting the rollers; 

and wherein the flanging mechanism has means for adjusting 
the contact angle of the rollers, the adjustment of the 
contact angle being accomplished by changing the posi- 
tion of a second adjustable collar along the threaded cen- 
tral shaft, the second adjustable collar being pivotally 
attached to one end of the first set of support bars, and the 
other end of the support bars is pivotally attached to one 
end of the axles supporting the rollers, 

and the other end of the axles is pivotally attached to one 
end of a second set of support bars, the other end of the 
second set of support bars being pivotally attached to a 
fixed base collar. 


5,097,691 
ADJUSTABLE LEVELER 

Jan Slabowski; Lawrence Richards, both of Schiller Park, and 

Esteban Lopez, Chicago, all of Ill., assignors to Braner, Inc., 

Schiller Park, Ill. 

Filed Jan. 28, 1991, Ser. No. 646,427 
Int. Cl. B21D 1/02 

US. Cl. 72—165 
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1. A machine for leveling different gauge slit steel fed along 
a generally horizontal path prior to recoiling, said machine 
comprising a main frame, a first subframe housing a plurality of 
first rotatable leveling rollers engageable with said slit steel of 
varying sizes slidably connected to said main frame, a second 
subframe housing a plurality of second rotatable leveling rol- 
lers engageable with said slit steel of varying sizes pivotally 
connected to said main frame, the varying sizes of said leveling 
rollers in said first subframe being of substantially the same size 
to the varying sizes of said leveling rollers in said second 
subframe, means for effecting pivoting movement of said sec- 
ond subframe relative to said first subframe about only one axis 
wherein one of said plurality of second leveling rollers is 
aligned vertically with one of said plurality of first leveling 
rollers of substantially the same size, and means for effecting 
sliding movement of said first subframe to adjust spacing be- 
tween said one first and second leveling rollers so as to place 
the substantially same sized leveling rollers of said first sub- 
frame and siad second subframe in operative relationship with 
one another to accommodate one specific gauge of steel pass- 
ing therebetween selected from the different gauges of steel. 
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5,097,692 
BENDING APPARATUS 

Johannes A. H. Brugman, Rotterdam, Netherlands, assignor to 

Hunter Douglas International N.V., Willemstad, Netherlands 

Antilles 

Filed Jun. 6, 1990, Ser. No. 533,137 

Claims priority, application United Kingdom, Jun. 14, 1989, 

8913672 
Int. Cl.5 B21D 7/08 

U.S. Cl. 72—170 


1. Method for forming an elongate thin gauge panel having 
a longitudinally curved configuration, comprising the steps of: 

providing an elongate thin gauge channel-shaped panel 
having a panel width, said channel-shaped panel having a 
longitudinally extending central web portion and longitu- 
dinally extending inturned rims provided along opposed 
longitudinal sides of said central web portion, each of said 
inturned rims having a free end spaced apart from said 
central web portion and said free ends of said inturned 
rims being spaced apart from one another a distance 
smaller than said panel width, a transverse perimeter of 
said channel-shaped panel from the free end of one in- 
turned rim to the free end of the other inturned rim having 
an initial length; 

feeding said channel-shaped panel longitudinally between a 
first main roller and an opposed first support roller such 
that said first main roller and said first support roller 
contact the central web portion of said channel-shaped 
panel along a first line of contact, said first line of contact 
being shorter than said panel width, and each of said 
inturned rims of said channel-shaped panel is supported by 
a respective first contoured surface defined by contiguous 
end portions of said first main roller and said first support 
roller on opposite ends of said first line of contact, said 
first contoured surfaces extending from respective ends of 
said first line of contact and terminating at respective first 
abutment surfaces, said free ends of said inturned rims 
being retained in position by said first abutment surfaces; 
and then 

feeding said channel-shaped panel longitudinally between a 
second main roller and an opposed second support roller 
such that said second main roller and said second support 
roller contact the central web portion of said channel- 
shaped panel along a second line of contact, said second 
line of contact being shorter than said panel width, and 
each of said inturned rims of said channel-shaped panel is 
supported by a respective second contoured surface de- 
fined by contiguous end portions of said second main 
roller and second support roller on opposite ends of said 
second line of contact, said second contoured surfaces 
extending form respective second abutment surfaces, said 
free ends of said inturned rims being retained in position 
by said second abutment surfaces; and then 

feeding said channel-shaped panel longitudinally between a 
third main roller and an opposed third support roller such 
that said third main roller and said third support roller 
contact the central web portion of said channel-shaped 
panel along a third line of contact, said third line of 
contact being shorter than said panel width, and each of 
said inturned rims of said channel-shaped panel is sup- 
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ported by a respective third contoured surface defined by 
contiguous end portions of said third main roller and said 
third support roller on opposite ends of said third line of 
contact, said third contoured surfaces extending from 
respective ends of said third line of contact and terminat- 
ing at respective third abutment surfaces, said free ends of 
said inturned rims being retained in position by said third 
abutment surfaces; 

wherein, the total length of said third contoured surfaces and 
said third line of contact from one third abutment surface 
to the other third abutment surface is shorter than said 
initial length of the transverse perimeter of said channel- 
shaped panel; and 

said first main roller and said first support roller and said 
third main roller and said third support roller are offset 
from said second main roller and said second support 
roller such that a longitudinal curvature is imparted to 
said channel-shaped panel by sequentially passing said 
channel-shaped panel between said first main roller and 
said first support roller, between said second main roller 
and said second support roller, and then between said 
third main roller and said third support roller. 


5,097,693 
CONTINUOUS EXTRUSION APPARATUS 
Stephen T. Kennedy, Preston, United Kingdom, assignor to 
United Kingdom Atomic Energy Authority, London, England 
Filed May 30, 1990, Ser. No. 530,786 
priority, application United Kingdom, Jul. 29, 1989, 


Int. C1.5 B21C 23/00 


Claims 
8917417 


US. Cl. 72—262 


1. Apparatus for the continuous forming of material by 
extrusion, which apparatus comprises rotatable wheel means 
constituting a movable member and defining an endless groove 
around the wheel means for containing material to be ex- 
truded, a stationary shoe member adapted to overlie part of the 
length of the groove, an abutment portion associated with the 
shoe member in such a manner as to project into the groove so 
as to substantially block a portion of the groove, and at least 
one die orifice associated with the shoe member or the abut- 
ment portion, whereby material in the groove is moved by 
frictional drag between the material and the surface of the 
groove towards the abutment portion as the wheel means 
rotates so that said material is extruded through the die orifice, 
wherein the improvement comprises, the groove and the abut- 
ment portion having sides defining complementary circumfer- 
ential steps in opposing relationship such that one of said steps 
is at each side of a central portion of the groove, the steps in the 
groove and in the abutment portion being arranged so as to 
define a relatively narrow gap therebetween, so that in opera- 
tion a layer of the material forms therein, the abutment portion 
being arranged to define a relatively narrow space each side of 
the central groove portion, and the narrow gap and the narrow 
spaces being substantially the same thickness, each step in the 
abutment portion defining at least one circumferential groove 
therein. 
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5,097,694 
METHOD AND APPRATUS FOR BENDING SHEET 
METAL PIECES 
Eduard Haennit, Zofingen, and Vaclav Zhornik, Oftringen, both 
of Switzerland, assignors to Haemmerle AG, Brugg, Switzer- 
land 


Filed Nov. 17, 1989, Ser. No, 438,516 


Claims priority, application Austria, Nov. 21, 1988, 2842/88 
Int. Cl.5 B21D 5/01 
US. Cl. 72—389 10 Claims 
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1. A method of bending a sheet metal piece by means of a 

bending apparatus, which apparatus comprises: 

a bending bar holder for holding a bending bar; 

a bending bar held in said bending bar holder; 

a bending bottom die holder for holding a bending bottom 
die; 

a bending bottom die placed in said bending bottom die 
holder and comprising an adjustable die bottom, said 
bending bottom die and said bending bar cooperating with 
each other to deform said sheet metal piece; 

said bending bottom die and said bending bottom die holder, 
respectively, or said bending bar and said bending bar 
holder, respectively, being supported by a number of 
plunger-cylinder units arranged side-by-side; and 

said sheet metal piece being shorter than said bending bar 
and said bending bottom die; 

said method comprising the steps of: 

air bending said sheet metal piece in said bending bottom die; 

further deforming said sheet metal piece along an elastic line 
on an edge of said bending bar and said die bottom, respec- 
tively, by cooperation of those of said plunger-cylinder 
units which are situated in an area of said sheet metal piece 
with said bending bottom die or said bending bar; 

allowing plungers of two plunger-cylinder units which are 
arranged in left and right outermost positions outside said 
area of said sheet metal piece to abut against stops, said 
stops being arranged on both sides of said bending bottom 
die holder so as to bridge air gaps caused by said sheet 
metal piece missing at these places between said bending 
bar and said die bottom; and 

discharging remaining plungers which are situated outside 
said area of said sheet metal piece. 





OFFICIAL GAZETTE 


5,097,695 
TRANSFER FINGER SHIFT APPARATUS FOR 
TRANSFER PRESSES HAVING MECHANICALLY 
DRIVEN TRANSFER FEEDS 

Edward J. Brzezniak, Orland Park, Ill., assignor to Verson A 

Division of Allied Products Corporation, Chicago, Ill. 
Continuation-in-part of Ser. No. 483,560, Feb. 21, 1990, Pat. No. 

5,054,306. This application Jan. 22, 1991, Ser. No. 643,843 

Int. Cl.5 B21D 43/05 

U.S. Cl. 72—405 10 Claims 


1. A multi-station transfer press including a fixed bed, move- 
able die bolsters adjacent said fixed bed and moveable into and 
out of said press to permit die changing, a die press member 
moveable toward and away from one of said die bolsters to 
form work pieces in said dies: 

first and second transfer rail sets moveable relative to said 

bolsters in horizontal, vertical and transverse directions, 
said first transfer rail set located on said bolster and said 
second transfer rail set located on said fixed bed, said 
transfer rail set being arranged, at times, for alignment in 
an end to end relationship; 

means for moving said transfer rail sets; 

first transfer finger means carried by said first transfer rail set 

for engaging said work pieces and moving said work 
pieces through the positions of said transfer press; 
second transfer finger means carried by said second transfer 
rail set for engaging said work pieces and moving said 
work pieces from said fixed bed to said bolster; and 
transfer finger shift means including a first shift portion 
located on said first transfer rail set and a second shift 
portion located on said second transfer rail set and includ- 
ing an air cylinder mounted on said die bolster and a 
piston rod extending from said air cylinder engageable 
with said second transfer finger means for moving said 
second transfer finger means to said die bolster for move- 
ment into and out of said press with said die bolster, said 
transfer finger shift means also including a shift shaft 
divided into first and second portions located on said first 
and second transfer rail sets, respectively, a transfer finger 
pivot arm pivotal on and moveable along said first and 
second portions of said shift shaft, said transfer finger 
pivot arm connected to said second transfer finger means 
for allowing longitudinal movement of said second trans- 
fer finger means relative to said shift shaft when said pivot 
arm has been pivoted to an elevated state, and transfer 
finger elevating means on said second transfer rail set for 
pivoting said pivot arm relative to said shift shaft. 
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5,097,696 
METHOD AND APPARATUS FOR DETERMINING 
SLIDING RESISTANCE 
Gilles Le Compagnon, Dover, N.H., assignor to Harvard Indus- 
tries-The Kingston Warren Corp., Newfields, N.H. 
Filed Jul. 3, 1990, Ser. No. 547,781 
Int. Cl.5 GOIN 19/02 


US. Cl. 73—9 15 Claims 


1. An apparatus for determining the sliding resistance be- 
tween a surface of a portion of a glass section subject to a force 
exerted by gravity and a surface of a first strip of resilient 
material, the surface of the strip of resilient material defining a 
channel having a longitudinal axis, the apparatus comprising 

a plate slideably engaged with a platform, 

means for rigidly securing the first strip of resilient material 

to said plate so that force exerted on the strip is transmit- 
ted to the plate; 

means for exerting on the glass section a plurality of forces 

relative to gravity so that the portion of the glass section 
passes at a selected rate through the channel along the 
channel’s longitudinal axis according to the respective one 
of the plurality of forces then applied, friction between the 
surface of the glass section and the surface of the strip of 
resilient material resulting in a portion of the force then 
applied being transmitted to the plate; and 

means coupled to the platform for measuring the portion of 

the then applied force that is transmitted to the plate. 


5,097,697 
METHOD AND APPARATUS FOR AIRBURST TESTING 
CONDOMS AND THE LIKE 
Glenn P. Carnal, and Joel P. Willis, both of Dothan, Ala., as- 
signors to Ansell Incorporated, Eatontown, N.J. 
Filed Jun. 6, 1990, Ser. No. 534,170 
Int. Cl.5 GO1M 3/02 
US. Cl. 73—40 25 Claims 
1. An apparatus for forming a temporary, secure seal around 
the inner and outer surfaces of an annular portion of a thin, 
flexible membrane of a particular unflexed diameter, said appa- 
ratus comprised of: 

an annular collar disposed around said annular portion of 
said thin flexible membrane, 

a deformable elastomeric ring disposed within said annular 
portion of said think, flexible membrane, said deformable 
elastomeric ring being capable of assuming a first unde- 
formed position with an outer diameter which is smaller 
than said inner diameter of said collar, and a second de- 
formed position in which said ring expands transversely to 
an outer diameter limited by said annular collar, thereby 
forming a seal around said think, flexible membrane inter- 
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posed between said elastomeric ring and said annular 
collar, 
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deformation means for selectively working said elastomeric 
ring between said deformed position and said undeformed 


position. 


5,097,698 
DETECTION METHOD FOR DETERMINING PHASE 
BOUNDARIES 

Robert H. Wood, Newark, Del.; Rosa Crovetto, Gaithersburg, 

Md., and Vladimir Mayer, Chamalieres, France, assignors to 

University of Delaware, Newark, Del. 

Filed Jun. 19, 1990, Ser. No. 540,053 
Int. Cl.5 BOIN 11/02 

US. Cl. 73—54 


1. A method of detecting the separation of a fluid into two or 
more phases comprising noting a decrease in the ratio of 
(A—A*)/(drive power) where A is the vibration amplitude 
and A° is an arbitrary constant of the tube containing the fluid 
vibrating under constant drive power. 


5,097,699 
METHOD AND SYSTEM FOR TESTING AUTOMOTIVE 
POWER TRANSMISSION AND ANALYZING ENGINE 
OUTPUT CHARACTERISTIC USING DYNAMOMETER 
Kaoru Sano; Fumio Mizushina; Takashi Goto; Toshimitsu 
Maruki, all of Shizuoka, and Yukio Naganuma, Tokyo, all of 
Japan, assignors to Kabushiki Kaisha Meidensha, Tokyo, 


Japan 
Filed Nov. 28, 1990, Ser. No. 618,951 
Claims priority, application Japan, Nov. 30, 1989, 1-310889; 
Dec. 26, 1989, 1-337538 
Int. Cl. GO1M 19/00 
US. Cl. 73—118.1 17 Claims 
1. A method for testing engine output characteristics of an 
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engine connected with a vehicular power transmission, com- 
prising the steps of: 

(a) measuring an engine operating parameter; 

(b) measuring at least a first revolutional speed on an input or 
output shaft of a power transmission connected to said 
engine and a first output torque of the power transmission 
when the engine operating parameter indicates a predeter- 
mined value; 

(c) measuring a second revolutional speed on the input or 
output shaft of the power transmission and second output 
torque of the power transmission when a low inertia driv- 
ing unit having the same characteristic as the engine is 
connected and driven with the power transmission under 
the same operating parameter measured in the step (a); 


(d) measuring a first drive torque of the low inertia driving 
unit in the state of step (c); 

(e) measuring a third revolutional speed on the input or 
output shaft of the power transmission and a third output 
torque of the power transmission when a predetermined 
time has elapsed after the step (c) and the same low inertia 
driving unit is connected and driven in the same way as in 
the step (c); and 

(f) measuring a second drive torque of the low inertia driv- 
ing unit when a difference in the values of the second and 
third revolutional speeds and second and third output 
torques fall within a predetermined range, the second 
drive torque being estimated as the output characteristic 
of the engine connected to the power transmission. 


5,097,700 

APPARATUS FOR JUDGING CATALYST OF CATALYTIC 

CONVERTER IN INTERNAL COMBUSTION ENGINE 
Hiroaki Nakane, Anjo, Japan, assignor to Nippondenso Co., 

Ltd., Kariya, Japan 

Filed Feb. 27, 1991, Ser. No. 661,127 
Claims priority, application Japan, Feb. 27, 1990, 2-46579 
Int. Cl.5 GOIM 19/00 

US. Cl. 73—118.1 7 Claims 
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CATALYST 
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1. An apparatus for judging of a catalyst of a catalytic con- 
verter provided in an exhaust system of an internal combustion 
engine so as to purify an exhaust gas generated from said 
internal combustion engine, said apparatus comprising: 

gas concentration sensor means provided downstream of 

said catalytic converter to detect a concentration of a 
specified component of said exhaust gas and output a 
signal indicative of the detected concentration thereof; 
and 

judgment means responsive to the output signal from said 

gas concentration sensor means to compare a predeter- 
mined judgment threshold with an amplitude of the out- 
put signal therefrom to detect, on the basis of the compari- 
son result, whether said catalyst of said catalytic con- 
verter is in a deteriorated state, said judgment means 
relatively correcting said predetermined judgment thresh- 
old with respect to the output signal from said gas concen- 
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tration sensor means on the basis of the output signal 
therefrom under a predetermined air-fuel ratio condition. 


5,097,701 
AUTOMOBILE WHEEL HUB 
Rene Nantua, Le Cret; Roger Guers, Chemin des Amarantes, 
and Fernand Peilloud, Hery sur Alby, all of France, assignors 
to The Torrington Company, Torrington, Conn. 

Division of Ser. No. 625,693, Dec. 12, 1990, which is a division 
of Ser. No. 488,476, Feb. 26, 1990, abandoned, which is a 
continuation of Ser. No. 292,850, Jan. 3, 1989, abandoned. This 
application Mar. 25, 1991, Ser. No. 680,689 
Claims priority, application France, Jan. 7, 1988, 88 00121 
Int. Cl.5 F16C 32/00 

US. Cl. 73—118.1 
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1. An apparatus for use with an automobile wheel compris- 

ing: 

a rotatable housing having a bore and an annular shoulder 
extending into the bore; 

a radial bearing in the bore, said radial bearing having rolling 
elements, at least one outer race, and at least one inner 
race; 

a coding element support ring having a radially extending 
annular rim clamped axially between the bearing outer 
race and the rotatable housing annular shoulder; 

a coding element mounted on the coding element support 
ring and rotatable with the rotatable housing; and 

a sensor positioned whereby the sensor senses information 
from the coding element. 


5,097,702 
AUTOMOBILE WHEEL HUB 
Rene Nantua, Sillingy; Roger Guers, Seynod, and Fernand Peil- 
loud, Alby-sur-Cheran, all of France, assignors to The Tor- 
rington Company, Torrington, Conn. 

Division of Ser. No. 488,476, Feb. 26, 1990, abandoned, which is 
a continuation of Ser. No. 292,850, Jan. 3, 1989, abandoned. This 
application Dec. 12, 1990, Ser. No. 625,693 
Claims priority, application France, Jan. 7, 1988, 88 00121 
Int. Cl.5 GO1M 15/00 
US, Ci. 73—118.1 3 Claims 

1. An apparatus for use with an automobile wheel compris- 

ing: 

a rotatable housing having a bore extending therethrough 
and having a generally horizontal axis of rotation, said 
rotatable housing having angular camber resulting from 
tilting from a vertical plane; 

a coding element rotatable with the rotatable housing; 

a sensor proximate the coding element, the sensor being 
located on a generally horizontal plane, said horizontal 
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plane intersecting said generally horizontal axis of rotation 
whereby the distance between said sensor and said coding 


element does not vary with changes in the tilt of the 
rotatable housing. 


5,097,703 
CAPACITIVE PROBE FOR USE IN A SYSTEM FOR 
REMOTELY MEASURING THE LEVEL OF FLUIDS 
Hochstein Peter, Troy, Mich., assignor to Aisin Seiki Kabushiki 
Kaisha, Japan 
Continuation of Ser. No. 677,048, Nov. 30, 1984, abandoned. 
This application May 26, 1987, Ser. No. 54,050 
Int. Cl.5 GOIF 23/26 
10 Claims 


1. A capacitive probe for use in a system for remotely mea- 
suring the level of fluid in a container, said probe comprising: 
capacitive probe means for immersion in a fluid, the capaci- 
tance of said probe being dependent on the level of said 
fluid; 
evaluation means coupled adjacent to said capacitive probe 
means for measuring the capacitance of said capacitive 
probe means and providing a corresponding signal, said 
evaluation means comprising: 
oscillator means for charging said capacitive probe to a 
charge voltage corresponding to the capacitance of said 
probe; 
discharge means for discharging said probe and convert- 
ing the discharge current to a corresponding discharge 
voltage; 
reference voltage means for providing a reference volt- 
age; and 
comparator means coupled to said discharge means and 
said reference voltage means for comparing the value of 
said discharge voltage to the value of said reference 
voltage and providing said corresponding signal in 
accordance with the comparison; and 
enclosure means over said evaluation means for thermally 
sealing said evaluation means. 
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5,097,704 
ADJUSTABLE MEASURING DEVICE 
David F. Ford, Springfield, Ill., assignor to Bunn-O-Matic Cor- 
poration, Springfield, Ill. 
Filed Feb. 11, 1991, Ser. No. 653,764 
Int. C1.5 B65D 88/54; GO1IF 19/00 


1. An adjustable measuring device for use with a coffee bean 
grinder comprising: a metering chamber having an inlet and an 
outlet; a at least one plate defining one side of the chamber; and 
the plate being pivotal about a tab or a point adjacent to the 
outlet for adjusting the volume of the metering chamber. 


5,097,705 
GAUGE PROTECTOR 
Stuart J. Porter, 2181 Mill Rd., Novato, Calif. 94947 
Filed May 25, 1990, Ser. No. 529,159 
Int. Cl.5 G01D 11/24 
US. Cl. 73—431 


1. A diving gauge lens protector to shield the transparent 
lens of a diving gauge having a gauge body bearing gauge body 
sides, said gauge body removably encased in a protective boot 
member, said diving gauge lens protector comprising: 

one or more crossbar elements of a size to extend across said 

diving gauge lens, said crossbar elements terminating in 
crossbar base portions on opposite sides of said diving 
gauge lens, said crossbar base portions include downward- 
ly-extending peripheral flange portions, said peripheral 
flange portions conditioned for releasable capture be- 
tween said gauge body sides and said protective boot 
member. 


5,097,706 
DEVICE FOR TAKING THE MEASUREMENTS OF THE 
VARIOUS COMPONENT ELEMENTS OF THE 
MOVEMENT OF A MOVING BODY 
Alain Le Nouvel, Les Brevieres; Thierry Dronka, Creteil; Andre 
Maginot, Champigny Sur Marne; Michel Daveine, and Jean- 
Louis Jouffroy, both of Paris, all of France, assignors to 
Association Persival, Saumur, France 
Filed Jun. 6, 1990, Ser. No. 534,704 
Claims priority, application France, Jun. 9, 1989, 89 07641 
Int. Cl.5 GO1P 15/08 
U.S. Cl. 73—493 11 Claims 
1. Device for taking measurements relative to longitudinal 
X, transverse Y and vertical Z axes of the various component 
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elements of the movement of a moving body, comprising, a 
support having an arch form with two branches able to strad- 
dle a selected portion of said body, said support including a 
high point and two low points, symmetrical relative to the 
longitudinal median plane of said support; six accelerometers 


carried by said support, in use three said accelerometers being 
disposed with their axes parallel to the longitudinal axis X, two 
accelerometers disposed with their axes parallel to the vertical 
axis Z and one accelerometer disposed with its axis parallel to 
the transverse axis Y. 


5,097,707 
ROTATION SENSOR 

Peter D. Church, deceased, late of Harrow, England by Elsie W. 

Church, legal representative , assignor to GEC-Marconi Lim- 

ited, England 
PCT No. PCT/GB90/00029, § 371 Date Sep. 5, 1990, § 102(e) 

Date Sep. 5, 1990, PCT Pub. No. WO90/08300, PCT Pub. 

Date Jul. 26, 1990 

PCT Filed Jan. 10, 1990, Ser. No. 571,625 

Claims priority, application United Kingdom, Jan. 18, 1989, 

8900574 
Int. C1.5 GO1P 9/00 


1. A rotation sensor comprising a strip of elastic material said 
strip being wrapped about an axis to form a coil, means for 
transmitting transverse bending/shear waves around the strip 
in each of two directions and means responsive to the speed of 
wave transmission in the two directions to provide an output 
indicative of the rate of rotation of the coil about an axis 
aligned with or parallel to said axis. 
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5,097,708 
ULTRASONIC ROTATIONAL SPEED SENSOR 

Hiroshi Kobayashi, Yokohama, Japan, assignor to Nissan Motor 

Co., Ltd., Yokohama, Japan 

Filed Sep. 20, 1990, Ser. No. 592,023 
Claims priority, application Japan, Sep. 20, 1989, 1-242139 
Int. Cl.5 GOIM 13/02 

U.S. Cl. 73—593 4 Claims 


1. An ultrasonic rotational speed sensor, comprising: 

a disk shaped rotational member, which rotates in a direction 
along a circumference, having a plurality of gear cut-like 
portions formed at constant intervals along a circumfer- 
ence of the rotational member, and a plurality of gear 
tooth-like portions, each of which is formed between 
adjacent gear cut-like portions; 

transmitter microphone means for transmitting ultrasonic 
signals of MHz level frequency toward the rotational 
member while the rotational member rotates, which is 
located on one side of the rotational member with a pre- 
scribed distance away from the rotational member; 

receiver microphone means for receiving the ultrasonic 
signals transmitted from the transmitter microphone 
means and reflected at the gear tooth-like portions of the 
rotational member, which is also located on said one side 
of the rotational member with said prescribed distance 
away from the rotational member; 

means for determining a period of the ultrasonic signals 
received by the receiving microphone means, and deter- 
mining a rotational speed of the rotating member from the 
determined period of the ultrasonic signals received by the 
receiving microphone means; 

wherein a value of the MHz level frequency of the ultrasonic 
signals and the prescribed distance from the rotational 
member to the transmitting microphone means and the 
receiving microphone means are selected such that those 
ultrasonic signals transmitted from the transmitter micro- 
phone means which are incident on one of the gear cut- 
like portions of the rotational member dissipate away 
before passing through said one of the gear cut-like por- 
tions, whereas those ultrasonic signals transmitted from 
the transmitter microphone means which are incident on 
one of the gear tooth-like portions of the rotational mem- 
ber are received by the receiving microphone means 
before the ultrasonic signals dissipate away. 


5,097,709 
ULTRASONIC IMAGING SYSTEM 
Hiroshi Masuzawa, Kokubunji; Hiroshi Takeuchi, Matsudo, and 
Chitose Nakaya, Tokyo, all of Japan, assignors to Hitachi, 
Ltd., Tokyo, Japan 
Filed Feb. 13, 1990, Ser. No. 479,172 
Claims priority, application Japan, Feb. 16, 1989, 1-037214 
Int. Cl. GOIN 29/26 
US. Cl. 73—626 9 Claims 
1. An ultrasonic imaging system comprising: 
an ultrasonic transducer which includes a transducer plate 
including an electrostrictive material in which piezoelec- 
tricity is induced by a bias electric field applied there- 
across, a first plurality of line electrodes provided on one 
surface of the plate and a second plurality of line elec- 
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trodes crossing the first plurality of line electrodes on the 
other surface thereof; 

a position selector for selecting adjacent ones of the first 
plurality of line electrodes, for applying a bias potential to 
the selected electrodes simultaneously, and for connecting 
nonselected electrodes to a ground potential so as to select 
one of a plurality of positions on the transducer plate 
arranged widthwise of the first plurality of line electrodes; 

electronic B-mode image scanning means for repeatedly 
transmitting/receiving at least one ultrasonic pulse con- 
forming to a focused ultrasound beam shifted sequentially 
widthwise of the second plurality of line electrodes or 
steered over an azimuth for a sector by using at least a part 
of the second plurality of line electrodes; 


signal storage means for collecting and storing data on a 
plurality of sectional images in respective storage areas 


thereof, each of the sectional images corresponding to a 
respective one of the plurality of positions; 

display means for displaying one of the plurality of sectional 
images; and 

control means for controlling the position selector so as to 
periodically shift the selection of the first plurality of line 
electrodes in a first operating mode and to fix the selection 
according to a designation inputted from an input console 
in a second operating mode, and for controlling the signal 
storage means so as to deliver data stored in one of the 
storage areas designated from the input console to the 
display means. 


5,097,710 
ULTRASONIC FLASH GAUGE 
Alexander Palynchuk, 9940-112 St., Edmonton, Alberta, Canada 
TSK 1L7 
Filed Sep. 22, 1987, Ser. No. 99,718 
Int. Cl.5 GOIN 29/00 
US. Cl. 73—644 29 Claims 

1. An apparatus for detecting inside flash, said apparatus 

comprising: 

a. a probe unit having a focused ultrasonic transducer, for 
generating a signal indicative of the thickness of a weld 
point on a material to be tested, said transducer being 
spaced from said weld point by a water column, and said 
probe unit including a primary water inlet tube that pro- 
vides a path for water to flow to a primary water outlet 
port, said primary water outlet port providing a path for 
water to flow past the face of said ultrasonic transducer 
and out an exit path to thereby prevent entrapment of air 
bubbles or boiling of the water column during operation 
of said focused ultrasonic transducer; 

b. a positioning unit for maintaining the horizontal and verti- 
cal position of said probe unit relative to said weld area; 

c. control circuitry for controlling the operation of said 
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probe unit and for displaying the signal generated by said 
probe unit, wherein said control circuitry comprises a 
control unit and a probe control circuit, said probe control 
circuit including a high voltage converter for converting 
a low voltage input signal to a high voltage output signal, 
a high voltage pulsar that receives said high voltage out- 


put signal and generates a signal pulse, when a control 
signal is received from said control unit, that is supplied to 
said ultrasonic transducer, and an amplifier circuit for 
receiving reflected signals from said ultrasonic transducer 
and generating an amplified signal that is returned to said 
control unit. 


5,097,711 
SHROUDED TURBINE BLADE VIBRATION MONITOR 
AND TARGET THEREFOR 

Paul F. Rozelle, Fern Park, and John F. DeMartini, Lake Mary, 

both of Fla., assignors to Westinghouse Electric Corp., Pitts- 

burgh, Pa. 

Filed Oct. 29, 1990, Ser. No. 606,800 
Int. Cl.5 GO1H 1/00 
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1. A system for monitoring the vibration of a plurality of 
turbine blades carried by a rotor and configured in a row, said 
blades being surrounded at their periphery by a plurality of 
shroud segments, said system comprising: 
stationary sensor means for inducing eddy currents in each 
shroud segment as each shroud segment passes said sensor 
means and for sensing variations in said induced eddy 
currents; 
target means located on each shroud segment for causing 
variations in said induced eddy currents, said target means 
including a conductive metal foil located in a recess in a 
shroud segment, said sensor means being responsive to 
said variations in said induced eddy currents to produce 
an output signal containing information corresponding to 
the time of arrival of said target means at said sensor 
means; 
means for producing a once per rotor revolution pulse; and 
means responsive to said output signal and said once per 
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rotor revolution pulse for extracting blade vibration infor- 
mation therefrom. 


5,097,712 

DIFFERENTIAL PRESSURE MEASURING APPARATUS 
Peter Gerst, Karlsruhe, and Wulf Springhart, Béllen, both of 

Fed. Rep. of Germany, assignors to Endress u. Hauser GmbH 

u. Co., Fed. Rep. of Germany 
Continuation of Ser. No. 588,701, Sep. 27, 1990, abandoned. This 

application Jun. 24, 1991, Ser. No. 719,674 

Claims priority, application Fed. Rep. of Germany, Sep. 28, 

1989, 3932443 
Int. Cl.5 GO1L 19/04 


US. Cl. 73—708 2 Claims 


1. Differential pressure measuring apparatus comprising a 
single chamber differential pressure sensor filled with a fluid 
and having two measuring capacitors whose capacitances vary 
in opposite senses in response to the differential pressure to be 
measured and in the same sense in response to the temperature, 
said capacitances being transformed by means of associated 
capacitance measuring circuits into measurement signals 
which are supplied to a calculation circuit for calculating the 
temperature and the differential pressure, further comprising 
temperature measusing means for directly measuring the tem- 
perature of the single chamber differential pressure sensor and 
comparison means for comparing the temperature calculated 
from the capacitances of the measuring capacitors with the 
measured temperature and for delivering a signal indicating the 
occurrence of a failure when the difference between the com- 
pared temperatures exceeds a predetermined threshold. 


5,097,713 
APPARATUS FOR TESTING THE STIFFNESS OF 
FABRICS 
Milton Kurz, Pond Crossing, Lawrence, N.Y. 11559 
Filed Jan. 9, 1991, Ser. No. 639,128 
Int. Cl.5 GOIN 3/20 

US. Cl. 73—849 3 Claims 

1. Apparatus for testing the stiffness of fabrics comprising a 
box having top, bottom, front, rear and left and right side walls 
defining a space that is free of air currents, the top wall being 
movable to permit access to the space, the rear wall including 
a mirror having a planar inside surface and a planar rear sur- 
face parallel to and spaced apart from the inside surface and 
having a reflective layer on the rear surface, and the front wall 
being planar and parallel to the inside surface of the rear wall 
and being transparent to enable the space and the inside of the 
rear wall to be viewed from outside the box, a shelf mounted 
within the space, the shelf having a planar top surface bounded 
by a straight edge that is aligned substantially perpendicularly 
to the front wall and being adapted to support a portion of a 
fabric sample with the remainder of the sample draping freely 
from said straight edge, a plate adapted to be placed on said 
portion of the sample so as to hold it flat and stationary on the 
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shelf, and indicia marked on the inside surface of the mirror to 5,097,715 

indicate the amount of drape of said remainder of the fabric ENGINE STARTER 

Shuzou Isozumi, Himeji, Japan, assignor to Mitsubishi Denki 
K.K., Tokyo, Japan 

Continuation of Ser. No. 488,830, Mar. 6, 1990, abandoned. This 

application Aug. 21, 1991, Ser. No. 750,731 
Claims priority, application Japan, Mar. 6, 1989, 1-54406 
Int. Cl.5 FO2N 11/00 
US. Cl. 74—7 E 





draping from the edge of the shelf, the indicia being reflected 
by the reflective layer so that the indicia and the reflection of 
the indicia may be aligned by a viewer to eliminate parallax. 


1. An engine starter, comprising: 

an electric motor, 

a drive shaft being rotatable by said electric motor, and 
being movable in the axial direction thereof, and 

a pinion adapted to be engaged or disengaged with a ring 
gear of an engine according to an axial position thereof, 
said pinion being integrally formed at an end of said drive 
shaft and having no more than seven teeth. 


5,097,714 
STEERING TORQUE DETECTING APPARATUS 5.097.716 
Katsukuni Kabuto, Tnuyama; Fumikazu Sugimoto, Kani; LINEAR GUIDING AND DRIVING UNIT 
Manabu Yomada, Amagasaki, and Masaki Yoshida, Ibarag, 
all of Japan, assignors to Kayaba Industry Co., Ltd., Tokyo. Serge Barbat, Meaux Cedec, France; Roland Greubel, Ramsthal, 
-_ wiarinate: ” and Bernhard Keller, Kaisten, both of Fed. Rep. of Germany, 


Japan “ 
Filed Sep. 11, 1990, Ser. No. 580,806 es to Deutsche Star GmbH, Schweinfurt, Fed. Rep. of 


Claims priority, application Japan, Sep. 11, 1989, 1-106580[U] 
Int. CLS GOIL 3/14; B63H 21/26 Nan Gee 0), SOUR, Se. Oh SENET 
US. Cl. 73—862.19 5 Clai Claims priority, application Fed. Rep. of Germany, Oct. 31, 
1988, 8813656[U]; Sep. 4, 1989, 8910548[U] 
Int. Cl.5 F16H 25/22 
U.S. Cl. 74—89.15 


1. A steering torque detecting apparatus comprising: 
a plunger formed into a hollow shape and arranged so asto 4. | inear guiding and driving unit, comprising a single rail 
be movable in a predetermined range; track (10) having a longitudinal axis (A) and a longitudinal 
an elastic means for normally keeping said plunger at @ pjane of symmetry (S—S) containing said longitudinal axis (A), 
neutral position; a seating surface (12), a top face remote from said seating 
at least one potentiometer connected to said plunger through surface (12) and two side faces on both sides of said plane of 
an actuation section; symmetry (S—S), and a U-shaped guide carriage (16) rollingly 
a steering cable formed into a hollow shape and connected guided on said rail track (10), said U-shaped carriage (16) 
to said plunger; having, when viewed in a cross section perpendicular to said 
a cable wire movably inserted through said plunger and jongitudinal axis (A), a web part (16c) opposite to said top face 
steering cable and connected to a steering handle; and two flange parts (16a, 165) opposite to the respective side 
said cable wire being moved due to rotation of said steering faces, said U-shaped guide carriage (16) being guided on said 
handle in a suitable direction to generate reaction force; _ rail track (10) by at least one circuit (18, 20) of rolling bodies on 
said steering cable being varied in curvature depending upon both sides of said plane of symmetry (S—S), each circuit (18, 
said reaction force of said cable wire to move said 20) of rolling bodies having one load supporting linear row 
plunger, resulting in said potentiometer being actuated (18a, 20a) of rolling bodies engaging both a rolling track (22, 
through said actuation section. 24) of said rail track (10) and a rolling track of said U-shaped 
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guide carriage (16), said web part (16c) of said guide carriage 
(16) having a mounting face substantially parallel to said top 
face of said rail track (10), said rail track (10) being connected 
adjacent at least one end thereof with a cross member (34, 36), 
an L-shaped entraining unit (26) being manufactured sepa- 
rately from said guide carriage (16) and being connected to 
said U-shaped guide carriage (16), said L-shaped entraining 
unit (26) having a first arm (26a) resting on said mounting face 
of said web part (16c) and a second arm (265) located adjacent 
one of said two flange parts (165), within linear driving means 
(38, 40) extending between said second arm (26b) and said at 
least one cross member (34, 36) for moving said guide carriage 
(16) along said rail track (10). 


5,097,717 

GEAR SHIFT TRANSMISSION FOR A MOTOR VEHICLE 
Meinrad Bardoll, Weissach, Fed. Rep. of Germany, assignor to 

Dr. Ing. h.c.F. Porsche AG, Fed. Rep. of Germany 

Filed Apr. 12, 1990, Ser. No. 508,171 

Claims priority, application Fed. Rep. of Germany, Apr. 21, 

1989, 3913091 
Int. Cl.5 F16H 3/091, 3/087 
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1. A motor vehicle gear shift transmission comprising an axle 
housing, an intermediate plate and a housing bell flanged to the 
intermediate plate forming a transmission housing, and several 
forward gears arranged on an input shaft and on an output 
shaft parallel to the input shaft within the transmission housing, 
each forward gear comprising a loose wheel and a fixed wheel, 
and a reverse gear also within the transmission housing, and 
the input shaft and the output shaft being disposed in a front 
bearing plate of the axle housing close to an axle of the motor 
vehicle, in the intermediate plate and in a rear bearing plate of 
the housing bell, wherein the reverse gear and at least one low 
gear of the forward gears having a low gear ratio are arranged 
between the front bearing plate and the intermediate plate, and 
higher gears having gear ratios higher than the low gear ratio 
of the low gear are arranged between the rear bearing plate 
and the intermediate plate; 

wherein a first plurality of the forward gears having gear 

ratios below a threshold value is between the front bearing 
plate and the intermediate plate, and a second plurality of 
the forward gears having gear ratios above the threshold 
value is between the rear bearing plate and the intermedi- 
ate plate. 
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5,097,718 
INPUT SHAFT MOUNTING STRUCTURE IN 
INTERMITTENT DRIVING APPARATUS 

Shinsuke Sahara, Osaka, Japan, assignor to Tsubakimoto Chain 

Co., Osaka, Japan 

Filed Sep. 12, 1990, Ser. No. 581,283 
Claims priority, application Japan, Nov. 6, 1989, 1-129087[U] 
Int. Cl.5 F16H 57/12, 27/04 


USS. Cl. 74—396 3 Claims 


1. In an intermittent driving apparatus having an input shaft 
and an output shaft rectangularly intersecting with each other, 
and an eccentric ring held by a housing for rotatably support- 
ing said input shaft and adjusting the position of the axis 
thereof, said eccentric ring and said housing defining an annu- 
lar gap therebetween, wherein the improvement comprises: 
said eccentric ring is secured to said housing by means of a pin 
and a ring-shaped cover is press-fit into said annular gap be- 
tween said eccentric ring and the housing. 


5,097,719 
DEVICE FOR BICYCLES 
Oskar R. Lohman, Smedjeviigen 16, S-131 33 Nacka, Sweden, 
and 
PCT No. PCR/SE89/00530, § 371 Date Apr. 19, 1991, § 102(e) 
Date Apr. 19, 1991, PCT Pub. No. WO90/03305, PCT Pub. 
Date Apr. 5, 1990 
PCT Filed Sep. 29, 1989, Ser. No. 678,959 
Claims priority, application Sweden, Sep. 29, 1988, 88034566 
Int. Cl.5 B62M 25/04; B62K 23/06 


U.S. Cl. 74—502.2 5 Claims 


1. Device for bicycles, comprising a drive mechanism which 
is coupled to a drive wheel of a bicycle and includes a gear 
change mechanism with a number of different size chain 
sprockets, a shifting means coupled to said gear change mecha- 
nism, and a free wheel coupling arranged between the drive 
wheel and said chain sprockets, characterized in that a disen- 
gage means (34-37) is coupled to said free wheel coupling (32) 
for disengaging the latter, thereby enabling shifting of said gear 
change mechanism during free rotation of said drive mecha- 
nism in the driving direction. 
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5,097,720 
STEERING WHEEL SKELETON 
Klaus Drefahl, Hanau, Fed. Rep. of Germany, assignor to Kol- 
benschmidt Aktiengesellschaft, Neckarsulm, Fed. Rep. of 
Germany 
Filed Aug. 10, 1990, Ser. No. 565,762 
Claims priority, application Fed. Rep. of Germany, Aug. 11, 
1989, 3926576 
Int. Cl.5 B62D 1/04 
US. Cl, 74—552 


1. A steering wheel skeleton including a hub, spokes and a 
rim, the hub and the spokes of the steering wheel having been 
made integrally by pressure diecasting from an AlMg alloy 
comprising by weight 


2.5 to 3.5% 
0.10 to 0.30% 
0.40 to 0.60% 
0.25 to 0.45% 

0.015 to 0.05% 
0.035 to 0.085% 
balance 


magnesium 
silicon 

iron 
manganese 
copper 
zinc 
aluminum. 


5,097,721 

TORSIONAL DAMPER TYPE FLYWHEEL DEVICE 
Mitsuhiro Umeyama, Toyota, Japan, assignor to Toyota Jidosha 

Kabushiki Kaisha, Toyota, Japan 

Filed Aug. 30, 1989, Ser. No. 400,697 

Claims priority, application Japan, Sep. 30, 1988, 63- 

127229[U] 
The portion of the term of this patent subsequent to Aug. 21, 
2007, has been disclaimed. 
Int. Cl.5 F16D 3/14; F16F 15/12 


U.S. Cl. 74—574 6 Claims 


1. A torsional damper type flywheel device having: 

a drive side flywheel rotatable relative to an axis of rotation; 

a driven side flywheel rotatable relative to the drive side 
flywheel about the axis of rotation, the driven side 
flywheel having a plurality of torque transmitting arms; 

a first, a second, and a third spring mechanism detachably 
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supported by the drive side flywheel, the third spring 
mechanism including a plurality of springs, the torque 
transmitting arms circumferentially opposing the springs 
of the third spring mechanism, the torque transmitting 
arms being arranged relative to the springs of the third 
spring mechanism so that all the springs of the third spring 
mechanism are brought into contact with the arms in an 
acceleration direction of the springs and less than all of the 
springs of the third spring mechanism are brought into 
contact with the arms in a deceleration direction of the 
springs; and 

friction mechanism disposed in series with the second 
spring mechanism. 


5,097,722 
LIQUID VISCOUS DAMPER 

Hirotaka Fukushima, Neyagawa, Japan, assignor to Kabushiki 

Kaisha Daikin Seisakusho, Osaka, Japan 
PCT No. PCT/JP90/01056, § 371 Date Apr. 19, 1991, § 102(e) 

Date Apr. 19, 1991, PCT Pub. No. WO91/03665, PCT Pub. 

Date Mar. 21, 1991 

PCT Filed Aug. 20, 1990, Ser. No. 684,922 

Claims priority, application Japan, Aug. 29, 1989, 1- 

100976[U] 


U.S. Cl. 74—574 


Int. C1.5 F16F 15/10 


1. A fluid viscous damper in which a hub-side flange and a 
flywheel-side side plate body housing the foregoing flange by 
covering both sides and an outer peripheral end of the flange 
are installed, a damper mechanism for developing a torsional 
torque is installed in between the flange and the side plate 
body, a notch is formed on said outer peripheral end of the 
flange, liquid is filled in liquid chambers formed by the notch 
and inside faces of the side plate body, a projection protruding 
in the liquid chamber is formed on the inside face of the side 
plate body so as to partition the chamber into circumferential 
front and rear divided-chambers, and a main choke connecting 
the both divided-chambers is formed; characterized by that a 
slider is fitted onto a bottom edge of the notch in such a manner 
as slidable in a rotation direction, the main choke being formed 
between the slider and the projection, stoppers able to mate 
with the projection at circumferential both ends of the slider 
are formed with spaces left between them in the rotation direc- 
tion, and a movable sub-choke having a flow sectional area 
smaller than that of the main choke is formed in the slider. 


5,097,723 
CONTROL OF DOWNSHIFT TO ENGINE BRAKE 
RUNNING RANGE 
Koichi Hayasaki, Fujisawa, Japan, assignor to Nissan Motor 
Co., Ltd., Yokohama, Japan 
Filed May 18, 1990, Ser. No. 524,888 
Claims priority, application Japan, May 18, 1989, 1-122732 
Int. Cl.5 B60K 41/06 
U.S. Cl. 74—866 3 Claims 
1. An automatic transmission for a motor vehicle with an 
engine, the automatic transmission having an automatic drive 
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range and an engine brake running range, the automatic trans- 
mission comprising: 

an input shaft drivingly connected to the engine; 
an output shaft; 

a main gearing drivingly connected to said input shaft, a first 
frictional device which is to be engaged for engine brak- 
ing, and a one-way clutch arranged in parallel to said first 
frictional device, said main gearing having an output 
rotary member and providing a plurality of gear ratios 
between said input shaft and said output rotary member. 

an auxiliary gearing having an input rotary member driv- 
ingly connected to said output rotary member of said main 
gearing and also to said output shaft, said auxiliary gearing 
having a second frictional device, a reduction brake, and a 


second one-way clutch arranged in parallel to said reduc- 
tion brake, said auxiliary gearing providing a first gear 
ratio between said input rotary member of said auxiliary 
gearing and said output shaft and a second gear ratio, 
larger than said first gear ratio, between said input rotary 
member and said output shaft, and being shiftable from 
said first gear ratio to said second gear ratio owing to 
disengagement of said second frictional device and en- 
gagement of said reduction brake; 

control means whereby, when the automatic transmission 
shifts from the automatic drive range to the engine brake 
running range, upon elapse of a predetermined period of 
time after engagement of said reduction brake has been 
initiated, engagement of said first frictional device is initi- 
ated. 


5,097,724 
AUTOMATIC MECHANICAL TRANSMISSION START 
CONTROL SYSTEM 
Eugene R. Braun, Royal Oak, Mich., assignor to Eaton Corpora- 
tion, Cleveland, Ohio 
Continuation-in-part of Ser. No. 337,989, Apr. 14, 1989, 
abandoned. This application Oct. 22, 1990, Ser. No. 600,657 


Int. Cl.5 B60K 41/06 

USS. Cl. 74—866 27 Claims 

1. An automatic mechanical transmission start control sys- 
tem for vehicles having brakes and a throttle controlled en- 
gine, said transmission having a plurality of gear ratio combina- 
tions selectively engageable between a transmission output 
shaft and a transmission input shaft operatively connected to 
the engine by means of a selectively engageable and disengage- 
able friction coupling, said system including an automatic 
friction coupling actuating member, a throttle control member, 
an automatic vehicle brake actuating member, an operator 
positional change gear selector member, including a neutral 
position and positions in which said gear ratio combinations 
are selectively engaged, and an information processing unit 
having means for receiving a plurality of signals including: (1) 
an input signal indicative of the position of said throttle control 
member or of the amount of fuel supplied to the engine; (2) an 
input signal indicative of vehicle speed; (3) an input signal 
indicating when the transmission is in neutral, said processing 
unit including means for processing said input signals and 
providing an output signal therefrom such that, when the 
vehicle speed signal is less than a predetermined value, said 
start control system is operative such that, (i) when the trans- 
mission is in neutral and the throttle is at idle the output signal 
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is effective to instruct the coupling actuating member to cause 
the friction coupling to assume a disengaged condition and (ii) 
when the transmission is not in neutral and the throttle is at idle 
the output signal is effective to instruct the brake actuating 


member to cause the brakes to assume a predetermined par- 
tially engaged condition and (iii) when the throttle is at idle 
and the transmission is not in neutral, the output signal is effec- 
tive to instruct the friction coupling actuating member to cause 
the friction coupling to assume a partially engaged condition. 


5,097,725 
SHIFT CONTROL SYSTEM FOR AUTOMATIC 
TRANSMISSIONS 
Kenji Sawa, Hiroshima, Japan, assignor to Mazda Motor Corpo- 
ration, Hiroshima, Japan 
Continuation of Ser. No. 384,712, Jul. 25, 1989. This application 
Jul. 5, 1991, Ser. No. 727,380 
Claims priority, application Japan, Jul. 25, 1988, 63-183687; 
Jul. 29, 1988, 63-189946 
Int. Cl.5 F16H 59/22, 59/48 


US. Cl. 74—866 11 Claims 


7. An automatic transmission control system for shifting a 
multi-step automatic transmission of an automatic vehicle, 
comprising: 

transmission operating means for shifting the transmission; 

speed detecting means for detecting a vehicle operating 

speed; and 
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shift control means for (a) providing said transmission oper- 
ating means with one of an upshift control signal and a 
downshift control signal according to a predetermined 
shift control schedule to determine a shift range to which 
the transmission is to shift, depending upon throttle open- 
ing and vehicle speed, so as to cause said transmission 
operating means to shift the transmission up or down; with 
a predetermined speed; (c) counting down a predeter- 
mined time; (e) delaying provision of said upshift control 
signal from said signal control means to said transmission 
operating means for said predetermined period of time 
when said vehicle is not decelerating when said throttle 
value is at least adjacent said idle position; and (e) allow- 
ing said shift control means to provide said upshift control 
signal immediately after said predetermined period of time 
has lapsed. 


5,097,726 
SHIFT CONTROL SYSTEM AND METHOD FOR 
AUTOMATIC TRANSMISSIONS 
Toshiyuki Asada, Susono, Japan, assignor to Toyota Jidosha 
Kabushiki Kaisha, Toyota, Japan 
Filed Jan. 14, 1991, Ser. No. 640,924 
Claims priority, application Japan, Jan. 19, 1990, 2-10109 


Int. Cl.5 B6OK 41/18, 41/16 


1. A shift control system for an automatic transmission com- 
prising: a gear train including a plurality of planetary gear sets 
having rotary components, an input shaft and an output shaft; 
a plurality of clutch means for selectively connecting either the 
rotary components of said planetary gear sets with each other 
or said rotary components and said input shaft; and a plurality 
of brake means for holding said rotary components selectively 
in immovable states, any one of said planetary gear sets being 
adapted to take no part in the transmission of torque at one 
gear stage, 
wherein the improvement comprises: 
detection means for detecting the rotational speed of the 
rotary components of the planetary gear set which takes 
no part in the torque transmission at said gear stage; and 

engagement control means for controlling the engaged 
states of said clutch means or said brake means on the basis 
of the detection result by said detection means so that the 
revolving states of the rotary components of the planetary 
gear set taking no part in the torque transmission are 
controlled. 
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5,097,727 
METHOD OF MAKING A KNIFE HAVING A 
SCALLOPED CUTTING EDGE 
Robert R. Fischer, Michigan City, and W. James Fischer, Valpa- 
raiso, both of Ind., assignors to Urschel Laboratories Incorpo- 
rated, Valparaiso, Ind. 

Division of Ser. No. 398,643, Aug. 24, 1989, Pat. No. 5,022,299, 
which is a division of Ser. No. 109,518, Oct. 19, 1987, Pat. No. 
4,891,885. This application May 6, 1991, Ser. No. 696,122 

Int. Cl.5 B21K 5/12; B26B 9/02 


US. Cl. 76—115 2 Claims 


1. A method of forming a scalloped cutting edge on a knife 
blade including the steps of: 

providing a punch and die assembly including a first face and 
a corresponding second face, the second face having a 
plurality of scallop-shaped depressions formed therein; 

positioning a knife blank including an edge portion defined 
by a pair of opposed planar surfaces terminating at an end 
wall between the first and second faces; and 

compressing the first face and the second face towards each 
other to deform the edge portion of the blank into the 
depressions of the second face and outwardly of a planar 
surface of the blank to impart a corresponding scalloped 
configuration to the edge portion, wherein each scallop 
includes an outwardly extending convex side and a con- 
cave side; 

partially beveling the convex sides of the scallops to form a 
sharpened cutting edge while leaving sharpened protrud- 
ing convex portions along the blade edge. 


5,097,728 
BIOPSY FORCEPS JAW AND METHOD FOR MAKING 
IT 
Dennis Cox, 25479 Sheffield La., Saugus, Calif. 91350, and 
Lanita Cox, 25059 Wintergreen Ct., Newhall, Calif. 91381 
Filed Sep. 21, 1990, Ser. No. 586,852 
Int. Cl.5 B21K 5/12 


US. Cl. 76—119 1 Claim 


a” (&,, 


1. The method for forming a jaw for a biopsy forceps com- 
prising: 
in a flat metal blank having a straight boundary edge and a 
flat surface on each side of said strait edge, forming a 
recess along a portion of said edge deepest contiguous to 
said edge, and becoming shallower as it extends away 
from said edge; 
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honing said portion to form a sharp cutting edge along said 
boundary edge; 

bending said blank to form a fold at a fold location along said 
cutting edge to bring into contiguity those portions of the 
said surface on opposite sides of said fold; 

whereby to form a cup with a sharp peripheral cutting edge 
externally along a bight formed by the bent cutting edge. 


5,097,729 
BOTTLE AND JAR CAP OPENER 
Dwight C. Brown, 1516 N. Nicholas St., Arlington, Va. 22205 
Filed Mar. 27, 1991, Ser. No. 676,114 
Int. Cl. B67B 7/18 


US. Cl. 81—3.43 19 Claims 


1. A bottle and jar cap opener, comprising: 

a first handle having a free end and including a first cam lobe 
at an opposite end, said first cam lobe having a first outer 
camming surface and a first cap gripping portion; 

a second handle having a free end and including a second 
cam lobe at an opposite end, said second cam lobe having 
a second outer camming surface and a second cap grip- 
ping portion; 

pivot means between said first handle and said second handle 
for separating said first camming surface from said second 
camming surface upon gripping together said free ends of 
said handles; and 

a band of sufficient length to at least partially wrap around 
the cap to be opened, said band is connected to said han- 
dles in a manner so that said camming surfaces act upon an 
inner surface of said band, which draws the cap into 
contact with said gripping portions of said handles while 
shortening the effective length of said band upon gripping 
said handles together to tightly grip the cap between said 
band and said handles to effect removal of the cap upon 
rotation of the opener. 


5,097,730 
INLINE RATCHETING TOOL 
Oswald J. Bernard, 180 Modern Farms Rd.; Paul E. Bernard, 
216 Modern Farms Rd., both of Wagamman, La. 70094, and 
William P. Bernard, 5101 Willow Tree Rd., Marrero, La. 
70072 
Continuation-in-part of Ser. No. 268,178, Nov. 7, 1988, 
abandoned. This application Nov. 5, 1990, Ser. No. 608,720 
Int. Cl.5 B25B 13/46 
U.S. Cl. 81—57.39 8 Claims 
1. An inline ratcheting tool, comprising: 
a) a tool body; 
b) a ratcheting head assembly supported on the tool body for 
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engaging a work piece to be loosened or tightened, the 

ratcheting head assembly further comprising: 

i. a tracking rail; 

ii. a tracking arm, formed in the tracking rail, and defined 
in part by a plurality of roller members for providing 
easier movement of the tracking arm during movement 
of the tool body; 

iii. a retainer ring secured to the tracking rail, having a 
bore therethrough, and having at least first and second 
grooves in the wall of the retainer ring; 


iv. a ratcheting member positioned within the bore of the 
retainer ring, the ratcheting member further comprising 
a plurality of arcuate ratchet channels, each of the 
channels positioned along the periphery of the ratchet- 
ing member, and open ended to an inner wall of the 
retainer ring; and 
v. a drive pin positioned in each of the grooves, each of the 
drive pins independently spring biased toward movement 
into a ratcheting channel as a channel moves into align- 
ment with a retainer groove; the retainer grooves being 
spaced apart so that only a firstdrive pin secured within a 
retainer groove will effect the ratcheting mechanism. 


5,097,731 
METHOD AND APPARATUS FOR CUTTING UP FIXED 
LAYERS OF FLEXIBLE MATERIAL USING A HIGH 
PRESSURE WATER JET 
Michel Vives, Eysines; Pierre Daubigny, Saint Medard en 
Jalles, and Claude Ruet, Martignas, all of France, assignors to 
Societe Europeenne De Propulsion, Suresnes, France 
Filed Aug. 16, 1990, Ser. No. 568,417 
Claims priority, application France, Aug. 17, 1989, 89 10989 
Int. Cl.5 B24C 1/00, 3/02 


USS. Cl. 83—53 13 Claims 


1. A method of cutting up a thick, flexible material, said 
method comprising the steps of: 
providing a thick layer of flexible material; 
providing a cutting apparatus comprising a nozzle that emits 
an ultrafast, fine cutting jet of water when fed with water 
under pressure; 
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passing said cutting apparatus across said thick layer of 
flexible material, while said nozzle is emitting said cutting 
jet, so that said jet makes a cut through a fraction of the 
total thickness of said layer, said jet forming flanks at the 
sides of said cut in said layer; and 

making a plurality of successive passes of said jet-emitting 
cutting apparatus across said cut in said thick layer of 
flexible material while isolating said jet from the flanks of 
the cut already formed in said layer, whereby said cut is 
deepened and a cut having a depth equal to the total 
thickness of said layer is made through said flexible mate- 
rial without causing disintegration of said material. 


5,097,732 

NUMERICALLY CONTROLLED DEVICE SUCH AS 

NUMERICALLY CONTROLLED SLITTER DEVICE 
Yoshinori Tahara, Numazu, Japan, assignor to Meisan Co., Ltd., 

Fuji, Japan 

Filed Jan. 17, 1991, Ser. No. 642,639 
Claims priority, application Japan, Jul. 16, 1990, 2-187489 
Int. Cl.5 B26D 1/24, 7/26 

U.S. Cl. 83—76.001 


J 
— 


\ 
HLT ‘ 


adler 0 


1. A numerically controlled device having a plurality of 
units in which intervals between said units are numerically 
controlled to desired values by moving said units, said device 
comprising an endless belt provided through each of said units 
and having a forward path and a backward path, a stationary 
belt provided between said forward path and said backward 
path of said endless belt and extending parallel to said forward 
path and said backward path, driving means for driving said 
endless belt under a numerical control to move each of said 
units, and clutch means provided on each of said units, said 
clutch means having a forward path clamper for selectively 
clamping a respective unit to said forward path of said endless 
belt, a backward path clamper for selectively clamping the 
respective unit to said backward path of said endless belt and a 
stationary belt clamper for selectively clamping the respective 
unit to said stationary belt. 


5,097,733 

APPARATUS AND METHOD FOR CUTTING CORDAGE 
AND THE LIKE 

Robert J. Benkoski, Rutledge, Ga., assignor to Wellington Lei- 

sure Products, Inc., Madison, Ga. 

Filed Jun. 28, 1991, Ser. No. 723,411 
Int. Cl.5 B26D 7/06 

U.S. Cl. 83—440.2 5 Claims 
1. Apparatus for safely cutting cordage and other elongated 
materials comprising, in combination, a frame at least partially 
defining a transverse opening therethrough, said frame having 
a top wall defining an upper boundary of said transverse open- 
ing; a blade mounted to said frame with an elongated cutting 
edge positioned within said frame opening; a pair of side 
shields mounted for movement straddling said blade between a 
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position shielding said blade cutting edge and a position expos- 
ing said blade cutting edge and spring means biasing said side 
shields towards said blade edge shielding position, whereby 
cordage may be safely cut by drawing it against the side shields 
in their blade shielding position and forcing the shields to their 


blade exposing position, and drawing the cordage over the 
blade until it is severed whereupon the side shields are returned 
by the spring means to their blade shielding position, and 
wherein said side shields have in-turned top flanges that may 
engage said frame top wall under the bias provided by said 
spring means. 


5,097,734 
OPEN FRAME PUNCH PRESS WITH PUNCHING 
REACTION FORCE NEUTRALIZING SYSTEM 

James R. Hunter, Chadds Ford, and George Jaworski, Bala 

Cynwyd, both of Pa., assignors to Murata Wiedemann, Inc., 

King of Prussia, Pa. 

Filed Jul. 25, 1990, Ser. No. 558,099 
Int. Cl.5 B21D 37/00 

US. Cl, 83—639.1 


1. In an open frame punch press having upper and lower 
spaced apart generally horizontal frame members connected 
by a rear pillar, said upper and lower members vertically 
spaced apart to form a throat opening at the front of said press, 
punch tooling mounted in said throat opening and ram actua- 
tion means for stroking said punch tooling to enable punching 
operations on a workpiece moved into said throat opening atop 
said lower frame member; 

an improved system for neutralizing punching reaction 

forces comprising an upper primary link connected at one 
end to the front of said upper frame member and extend- 
ing in the same general direction but moderately inclined 
along the upper frame member to the rear of said press; 

a lower primary link connected at one end to the front of 

said lower frame member and extending in the same gen- 
eral direction but moderately inclined along the lower 
frame member towards the rear of said press; 

said upper and lower primary links thereby not extending 

across said throat opening; 

system actuation means stressing each of said upper and 

lower primary links only when said punching operation is 
being conducted to apply a force to each of said upper and 





MARCH 24, 1992 


lower frame members having a vertical component coun- 
teracting punching reaction forces to neutralize the same; 

a pair of secondary links each pivotally connected at one end 
to the other end of a respective upper and lower primary 
link, each secondary link inclined oppositely from the 
connected primary link to form toggle linkages comprised 
of each set of said primary and secondary links, each other 
end of each of said secondary links pivotally connected to 
the rear of said press frame; and, said system actuating 
means including a pair of actuating rods, each driving the 
pivotal connection of one set of primary and secondary 
links to impose a stress on said primary links; 

whereby avoiding deflection of said press upper and lower 
frame members from punching reaction forces. 


5,097,735 
HELICAL SPIRAL FOOD PRODUCT AND APPARATUS 
FOR MAKING THE SAME 
George A. Mendenhall, 4252 S. Eagleson Rd., Boise, Id. 83705 
Filed May 6, 1991, Ser. No, 696,180 
Int. C15 B26D 3/11, 7/06 


USS. Cl. 83—865 12 Claims 


3. A cut food piece formed in the shape of a helical spiral cut 
of a predetermined number of radians of spiral from a whole 
food product having a longitudinal axis by use of the process 
of: 

piercing a plurality of spaced apart longitudinal penetration 

slots into the whole food product, said slots being parallel 
to a plane extending perpendicular to the longitudinal axis 
of said whole food product; 
aligning the longitudinal axis of the whole food product 
coincident to a central axis of a cutter blade assembly; 

moving the aligned and slotted whole food product into 
cutting engagement with the cutter blade assembly having 
a wheel plate having a planar surface for rotation about 
the central axis, a plurality of ring cutters attached to and 
extending normally out from the planar surface of the 
wheel plate for cutting continuous concentric helical 
spirals in the whole food product, a sheer blade attached 
to and extending angularly out from the planar surface for 
cutting concentric helical rings of cut food product of a 
predetermined thickness off the whole food product, and 
said wheel plate further having a transport hole positioned 
adjacent to the sheer blade for passage of sheered concen- 
tric spiral rings of cut food product through the cutter 
blade assembly. 


GENERAL AND MECHANICAL 


5,097,736 
STRINGED INSTRUMENT TUNING DEVICE 
William T. Turner, Santa Rosa, Calif., assignor to LSR Com- 
pany, Santa Rosa, Calif. 
Filed Aug. 7, 1990, Ser. No. 563,465 
Int. CL.5 G10D 3/14 
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10. A stringed instrument tuning device wherein the instru- 
ment includes an apertured peg head, said device comprising: 
a tuner housing having a first portion insertable into a peg 
head aperture, said housing having a second portion in- 
cluding a longitudinal passage; 

a tuning rod translatably positioned in said passage, said rod 
including a distal end transverse passageway for reception 
of an end of a music string; 

clamping means extending through a proximal end of said 
longitudinal passage for clamping the string end in said 
transverse passageway; and 

a tuning knob threadedly attached to said tuning rod adja- 
cent to said passage proximal end to move said tuning rod 
and the clamped string longitudinally in said housing 
toward said proximal end of said longitudinal passage to 
tighten the string to a desired pitch. 


5,097,737 
TUNER SYSTEM FOR A STRINGED INSTRUMENT 
Ira J. Uhrig, 4015 NW Ave., Bellingham, Wash. 98226 
Filed Dec. 18, 1989, Ser. No. 455,557 
Int. Cl1.5 G10D 3/06 
US. Cl. 84—314 N 


1. An apparatus for attachment to a stringed instrument, the 
instrument having a preexisting nut, a string whose pitch is 
controlled by an effective scale length of the string, a head- 
stock, and a tuning peg, the apparatus comprising: 

(a) supplemental nut means capable of being removably 
secured to the instrument, said supplemental nut means 
being capable of urging the string away from the preexist- 
ing nut, thereby increasing the effective scale length of the 
string; 

(b) wherein said supplemental nut means includes 
(i a base portion defining a foundational support of said 

supplemental nut means, said base portion being juxta- 
posed against the headstock of the instrument, 
(ii) a raised portion extending from said base portion, 
(iii) an alternative nut portion adjustably secured to said 
raised portion, said raised portion supporting and ad- 
justably raising said alternative nut portion to a desired 
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position, said alternative nut portion urging the string 
away from the preexisting nut and supporting the string 
at an increased effective scale length, and 
(c) wherein said supplemental nut means is removably se- 
cured to the tuning peg of the instrument without requir- 
ing modification or defacement of the headstock. 


5,097,738 

Patent Not Issued For This Number 
5,097,739 

Patent Not Issued For This Number 
5,097,740 

Patent Not Issued For This Number 


5,097,741 

ELECTRONIC MUSICAL INSTRUMENT WITH TONE 

VOLUMES DETERMINED ACCORDING TO MESSAGES 
HAVING CONTROLLED MAGNITUDES 

Tadao Kikumoto, Shizuoka, Japan, assignor to Roland Corpora- 

tion, Osaka, Japan 

Filed Dec. 29, 1989, Ser. No. 459,330 
Int. Cl.5 G10H 1/02, 1/32, 1/46 

US. Cl. 84—626 


1. An electronic musical instrument comprising: 

(a) tone pitch-assigning means for assigning pitches to musi- 
cal tones to be generated, said tone pitch-assigning means 
including first manually operable members; 

(b) a plurality of second manually operable members which 
are operable by touch; 

(c) control message-producing means for producing musical 
tone-controlling messages which have control magnitudes 
that are changed in response to operation of said second 
manually operable members from an OFF-state to an 
ON-state or from an ON-state to an OFF-state; 

(d) means for detecting speeds at which said second manu- 
ally operable members are operated, said control magni- 
tudes of said tone-generating messages further changing in 
time depending upon operation speeds of said second 
manually operable members detected by said detecting 
means; and 

(e) musical tone-generating means for generating a plurality 
of musical tones which each have a musical pitch assigned 
by said tone pitch-assigning means, and a volume deter- 
mined by said musical tone-generating means based upon 
said control magnitudes of said tone-controlling messages, 

said control message-producing means determining target 
values and change sharpness for said control magnitudes 
based upon operation speeds detected by said detecting 
means, and said control magnitudes of said tone-controll- 
ing messages changing toward said target values at a rate 
given by said change sharpness. 
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5,097,742 
MAGAZINE CONVEYOR WITH AMMUNITION 
VERTICAL MOTION RESTRAINT 
John H. Gaye, Essex Jct., and Robert G. Turner, Charlotte, both 
of Vt., assignors to General Electric Company, Burlington, Vt. 
Filed Dec. 24, 1990, Ser. No. 633,552 
Int. Cl.5 F41A 9/79 
U.S. Cl. 89—34 12 Claims 

1. A magazine conveyor for handling large caliber ammuni- 

tion, said conveyor comprising, in combination: 

A. an upper chain arranged in along predetermined con- 
veyor path; 

B. lower chain vertically aligned and coextensive with said 
upper chain, said lower chain including a series of pivot- 
ally interconnected load-bearing links providing a succes- 
sion of platforms, each said platform serving as a rest for 
an ammunition round in an upright orientation in a carrier 
position on said conveyor; 

C. a series of rungs interconnecting said upper and lower 
chains at regularly spaced intervals, the space between 
each adjacent pair of said rungs defining one of said car- 
rier positions; 

D. at least one retainer carried by each said rung for engag- 
ing ammunition rounds in said carrier positions to provide 
lateral restraint maintaining the ammunition rounds in 
upright orientations; and 


E. vertical restraint means carried by said rungs and includ- 
ing 
(1) a first stop disposed in a fixed operative position to 
engageably restrain an ammunition round of a first type 
in an adjacent said carrier position against upward 
movement off the underlying one of said platforms, and 
(2) a second stop movable between an operative position 
extending laterally into said adjacent carrier position 
and an inoperative position assumed incident to loading 
of an ammunition round of said first type into said 
adjacent carrier position, said second stop in said opera- 
tive position engageably restraining an ammunition 
round of a second type in said adjacent carrier position 
against upward movement off said underlying platform, 
and 
(3) means for biasing said second stop to said operative 


position. 


5,097,743 
METHOD AND APPARATUS FOR ZERO VELOCITY 
START RAM ACCELERATION 
Abraham Hertzberg, Bellevue; Adam P. Bruckner, Seattle; Carl 
Knowlen, Seattle, and Keith A. McFall, Seattle, all of Wash., 
assignors to Washington Research Foundation, Seattle, Wash. 
Filed Dec. 14, 1990, Ser. No. 628,420 
Int. Cl.5 F41F 1/00 
U.S. Cl. 89—7 20 Claims 
1. Apparatus for accelerating a projectile using a ram accel- 
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eration process that starts with the projectile at rest, compris- 
ing: 

(a) a launch tube that is longitudinally divided into a plural- 
ity of segments along its length, including a first chamber 
in which the projectile is positioned at rest, and an adja- 
cent second chamber filled with a combustible gas mix- 
ture, the first chamber having a substantially lower fluid 
pressure than that of the combustible gas mixture within 
the second chamber; 

(b) separation means for separating the first chamber from 
the second chamber; 

(c) means for opening the separation means, allowing the 
combustible gas mixture to quickly expand into the first 
chamber from the second chamber, producing an expan- 
sion wave that passes the projectile within the launch tube 
at a supersonic velocity; 


(d) wave reflection means, disposed behind the projectile in 
the first chamber, for reflecting the expansion wave as a 
shock wave back toward the projectile; and 

(e) means for igniting the combustible gas mixture behind the 
projectile as the expansion wave is reflected as a shock 
wave, the reflected shock wave starting the ram accelera- 
tion process as it reaches the projectile, so that the com- 
bustible gas mixture burns behind the projectile, continu- 
ously accelerating it longitudinally down the launch tube. 


5,097,744 
HYDRAULIC CONTROL SYSTEM 
Edward J. Condrac, Cincinnati, Ohio, assignor to General Elec- 
tric Company, Cincinnati, Ohio 
Filed Jan. 14, 1991, Ser. No. 640,763 
Int. Cl.5 F15B 13/16 
US. Cl. 91—361 


1. A circuit adapted to control the position of a servovalve 
driven actuator wherein said actuator includes a position mea- 
suring device and said circuit receives an actuator position 
command signal and a plurality of slew rate command signals, 
said circuit comprising: 

a differentiator adapted to receive a position feedback signal 

from said position measuring device; 


GENERAL AND MECHANICAL 
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an adder adapted to compare said position feedback signal 
with actuator position command signal and generate a 
position error signal; 

a first path, including a proportional/integral control, 
adapted to receive a slew rate feedback signal from said 
differentiator; 

a second path, including a proportional gain constant, 
adapted to receive said error signal; 

switch means adapted to select between said first and said 
second paths according to the magnitude of said position 
error signal; 

said plurality of slew rate command signals include a posi- 
tive slew rate command signal and a negative slew rate 
command signal; 

said first path includes a first adder adapted to compare said 
slew rate feedback signal to said positive slew rate com- 
mand signal and, generate a first slew rate error signal; 

said first path includes a second adder adapted to compare 
said slew rate feedback signal to said negative slew rate 
command signal and generate a second slew rate error 
signal; and 

said first path includes switch means adapted to switch 
between said first and second slew rate error signals ac- 
cording to the sign of said position error signal. 


5,097,745 
SPEED CONTROL VALVE FOR A HYDRAULIC MOTOR 
SPEED CONTROLLED BY PRESSURE BETWEEN 
THROTTLE AND MOTOR 
Werner Hausy, Scheidegg; Thomas Rieger, Lindenberg, and 
Theodor Anneser, Scheidegg, all of Fed. Rep. of Germany, 
assignors to Liebherr-Aero-Technik GmbH, Fed. Rep. of 
Germany 
Filed Jun. 19, 1990, Ser. No. 540,201 
Claims priority, application Fed. Rep. of Germany, Jun. 20, 
1989, 3920131 
Int. Cl.5 FISB 13/44 
US. Cl. 91—459 


1. A control valve system for controlling flow of pressurized 
hydraulic fluid to a reversible fluid motor useful for actuating 
an aircraft control surface comprising: 

a system pressure supply including a system pressure supply 
line having a flow restrictor therein for creating a pressure 
drop in the line above a predetermined rate of fluid flow in 
the line; 
primary spool valve including a throttled fluid pressure 
inlet port in communication with said system pressure 
supply downstream of said flow restrictor, fluid sup- 
ply/exhaust ports for a reversible motor, and a pair of 
fluid return ports, said primary valve spool including 
means for controlling the direction and rate of fluid pres- 
sure flow between said throttled fluid pressure inlet port 
and said motor fluid supply/exhaust ports, and for con- 
trolling the rate of fluid flow through said fluid return 
norts; 

rueans for moving said primary spool valve axially between 
neutral, fast speed forward and reverse positions and 
creep speed forward and reverse positions, so that, in the 
full neutral position of the primary spool valve fluid pres- 
sure at the throttled pressure inlet is blocked; and at the 
fast speed forward and reverse positions of said spool 
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said main poppet being formed with a pressure chamber at a 
portion thereof opposite to said poppet section; 

said pressure chamber having a pressure receiving area 
substantially equal to that on a side of said seat; 

said main poppet being formed with a through-hole con- 
stantly communicated to said actuator port; 


valve fluid pressure is directed from said throttled fluid 
pressure inlet port to one or the other of the fluid sup- 
ply/exhaust ports and from the other or the one fluid 
supply/exhaust port, respectively to a fluid return port 
without restriction at said fluid return port; and at a creep 
speed position of said spool valve fluid pressure flow is 
restricted at the respective fluid return port returning 
exhaust fluid from said motor; 

said means for moving said primary spool valve including a Hf 
spring biasing means for urging the primary spool valve aX 
towards a first direction, a pair of reversing servo pistons SN “NS 
integrally formed at opposed ends of the primary spool ASS 
valve, a fluid pressure supply and reversing valve system, wile owas 
and controllers for actuating the supply and reversing 4 
valve system including means to selectively admit pressur- 
ized fluid to either of the reversing servo pistons to drive 
the primary spool valve axially in cooperation with the 
spring biasing means towards fast speed forward or re- 
verse positions; 

said primary valve spool including an axial extension includ- 
ing a radial abutment; 

a mode control servo piston means slidably mounted on said 
axial extension for driving said primary servo valve via 
said abutment towards a creep speed position when the 
primary valve spool is in its forward or reverse positions; 

means for supplying unrestricted system pressure to one side 
of the mode control servo piston means to cause it to drive 
the primary spool valve towards a creep speed position 
while in a forward or reverse position via the radial abut- 
ment; 

a throttled fluid pressure line for supplying throttled fluid 
pressure downstream of said flow restrictor to the oppo- 
site face of said mode control servo piston means; 

a creep control valve means for selectively controlling flow 5.097.747 
of throttled fluid pressure to said throttled fluid line, said PILOT ADJUSTER “CONNECTOR FOR ADJUSTING THE 
creep control valve admitting throttled fluid pressure SPEED OF PNEUMATIC PRESSURE CYLINDERS 
downstream of said restrictor to said throttled fluid line y,,, Levenez, Rue de la Baste, France, assignor to Legris S.A. 
when actuated towards a first (creep speed) position, and Rennes, France F 
communicating said throttled fluid line to return when pcry No, PCT/FR89. /00462, § 371 Date Apr. 5, 1990, § 102(e) 
actuated towards a second (fast speed) position, whereby Date Apr. 5, 1990, PCT Pub. No. WO90/02883, PCT Pub. 
said primary spool valve while in a forward or reverse Date Mar. 22, 1990 
position is driven to a fast speed or intermediate creep PCT Filed Sep. 13, 1989, Ser. No. 474,718 
position as determined by the net pressure differential Claims priority, application France, Sep. 16, 1988, 88 12409 
across said mode control servo piston means and across Int. Cl.5 F15B 11/08 
said reversing servo pistons; and 

means for actuating said creep control valve means between 
its first and second positions in response to both an electri- 
cal control signal and in response to throttled pressure. 


x Xi 
4 SSS 
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said main poppet being formed with a pilot chamber to 
which pilot pressure for moving said main poppet in a 
direction of opening said seat is applied. 


USS. Cl. 91—463 8 Claims 


5,097,746 
METERING VALVE 
Masaharu Asaoka, and Kazumi Ohshima, both of Saitama, 
Japan, assignors to Kayaba Industry Co., Ltd., Japan 
Continuation of Ser. No. 213,291, Jun. 29, 1988, Pat. No. 
4,860,788. This application Aug. 28, 1989, Ser. No. 399,703 
Claims priority, application Japan, Jun. 29, 1987, 62-161836; 
Jul. 3, 1987, 62-102318; Jul. 6, 1987, 62-168298; Jul. 6, 1987, 
62-168299; Jul. 6, 1987, 62-168300; Jul. 10, 1987, 62-173452; 
Jul. 10, 1987, 62-173453 
The portion of the term of this patent subsequent to Aug. 29, 
2006, has been disclaimed. 
Int. Cl.5 F1I5B 11/08 


Etre 2770 


1. Connector-adjuster for adjusting the speed of a pneumatic 
pressure cylinder comprising 

body containing a first chamber communicating with a first 

orifice to be connected to the pressure cylinder and a 


US. Cl. 91—461 8 Claims 


1. A metering valve comprising: a valve casing; 

a main poppet arranged in said valve casing and provided 
with a poppet section; and 

a seat provided on a side of an actuator port in said valve 
casing; 

said poppet section of said main poppet operating said seat to 
selectively communicate said actuator port to a tank pas- 
sage; 


second chamber communicating with a second orifice to 
be connected to directional control valves, 


the first and second chambers communicating by a first 


passage provided with a unidirectional valve for full flow 
of the drive fluid from the second chamber towards the 
first chamber and by a second passage defined between a 
seat and a needle valve for escapement of fluid from the 
cylinder 
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the needle valve constituting an end of a piston sliding seal- 
ingly in a cylindrical housing by means of a seal between 
a first position close to the seat and a second position 
further away from the seat, the two positions defining two 
values for the second passage, and 

the piston further de‘ini: g in the cylindrical housing, oppo- 
site the needle valve, a third chamber with an orifice for 
connection to a pipe through which arrives a pneumatic 
control signal, the control signal acting on the face of the 
pistion opposite the needle valve for driving it towards 
closure of the seat or first position, and 

a stop being axially adjustable in position from an exterior 
for abutting against the end of the needle valve determin- 
ing the stroke of the piston for closure of the seat, 

wherein the stop limiting the stroke of the piston during 
closure of the seat is formed by a screw coaxial with the 
piston screwed into the body sealingly via an O-seal, and 
extended in the direction of the needle valve by a rod on 
an end of which the piston abuts in a closure stoke. 


5,097,748 
HYDRAULIC LOCKING CYLINDER WITH THROTTLED 
SUPPLY OF FLUID DURING UNLOCKING STAGE 
Georg Koch, Lichtenau; Wolfgang Traupe, Eschwege; Frank van 
de Poel, Rottenburg; Kurt Schaible, Aidlingen, and Holger 
Seel, Aidlingen, all of Fed. Rep. of Germany, assignors to 
Pacoma Hydraulik GmbH, Eschwege, Fed. Rep. of Germany 
Filed Dec. 20, 1990, Ser. No. 631,353 
Claims priority, application Fed. Rep. of Germany, Dec. 21, 
1989, 3942348 
Int. Cl.5 F15B 15/26 


US. Cl. 92—16 11 Claims 


6 19 8 22 2115 16 14 Teens 

1. A hydraulic cylinder that locks into position comprising: 
a housing with at least one pressure connection; a primary 
piston and rod traveling in and out of said housing; locking 
means having a locking piston resting against a spring; barrier 
means in said locking means and having a cage of balls rolling 
radially into a locking position in a locking groove, said cage of 
balls rolling back into an unlocking position in an unlocking 
groove; said locking piston communicating with a hollow 
primary space in said primary piston; said primary piston com- 
municating with an unlocking space in said locking piston and 
acting on an unlocking surface through said pressure connec- 
tion; a variable throttle between said pressure connection and 
said primary space in said primary piston; said unlocking space 
being supplied with fluid without choking through said pres- 
sure connection; pressure in said primary space being inhibited 
from rising until said locking piston has left a locking position 
after fluid has been supplied to said unlocking space through 
said pressure connection; said variable throttle being disen- 
gageable with time delay when said primary piston is station- 
ary; said variable throttle being located through a throttle gap 
between a cylinder section on said locking piston and a bore in 
said housing so that throttling is controlled by displacement of 
said locking piston; total pressure in said pressure connection 
being transmitted to said primary space after unlocking said 
primary piston, pressure medium in said primary space being 
fed back through the throttle when disengaged in said pressure 
connection until said primary piston reaches an end position. 


GENERAL AND MECHANICAL 


5,097,749 
ROLLING RAMP INLET 
William M. Smith, Jr., Corunna, Ind., assignor to CTB, Inc., 
Milford, Ind. 
Filed Dec. 6, 1990, Ser. No. 622,850 
Int. Cl.5 F24F 13/06, 7/02 
US. Cl. 454—251 


1. A ventilation control apparatus for use with a building 
ventilation system in a building; said building ventilation sys- 
tem including input and outlet vents and fan means for moving 
air therethrough, an opening formed in a ceiling of said build- 
ing for introducing ventilating air flow into said building from 
said input vent through said opening and out through said 
outlet vent; said ventilation control apparatus comprising mov- 
able baffle for regulating air flow through said opening, a 
guidance structure for guiding said baffle in movement having 
horizontal and vertical components relative to said opening, 
said guidance structure including a first member connected to 
said baffle and a second member attached to said building, one 
of said first and second members providing a ramp, and baffle 
counterbalance means operatively attached to said baffle and 
weighted for closing said baffle relative to said opening when 
said fan means are not operating and for controllably regulat- 


ing movement of said baffle relative to said opening when said 
fan means are activated to create a pressure differential across 
said ventilation apparatus. 


5,097,750 
WASTE MANAGEMENT DISPOSAL SYSTEM 

John V. Oldham, deceased, late of Ridgefield by Vincent Old- 

ham, executor ; Chinsoo Park, Rutherford, both of N.J.; 

William M. Marston, Conowingo, Md.; John E. Sheaffer, 

Havre de Grace, Md.; Eric A. Deitrich, Woodbine, Md.; Neil 

E. Campbell, Hasbrouck Heights, N.J., and Albert P. Rug- 

gieri, Flourtown, Pa., assignors to Lab Products, Inc., May- 

wood, N.J. 

Filed Jan. 13, 1989, Ser. No. 297,220 
Int. Cl.5 B6SF 1/14 

USS. Cl. 454—63 27 Claims 

1. A waste management disposal system for disposing solid 
and aerosol waste comprising a housing, the housing defining 
a solid waste containment chamber within said housing for 
receiving solid waste deposited within said housing; said waste 
containment chamber being formed with an entrance opening 
to allow waste to pass into said containment chamber; guide 
means for guiding said solid waste into said solid waste con- 
tainment area; pressure inducing means positioned at or above 
said entrance opening without said containment chamber for 
causing solid waste to be deposited within said solid waste 
containment chamber while drawing aerosol waste away from 
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said solid waste containment chamber in a path substantially 
orthogonal to said guide means; and filter means for filtering 


contaminants drawn from said aerosol waste by said pressure 
inducing means. 


5,097,751 
DEVICE FOR SUPPORTING THE MECHANICAL AND 
ELECTRICAL CONTROL MEMBERS OF A TOASTER AN 
TOASTER COMPRISING SUCH A DEVICE 
Roger Eisenberg, Marly; Jean-Marie Balandier; Alain Didier- 
laurent, both of Vagney, and Alain Rousseau, Le Syndicat, all 
of France, assignors to SEB S.A., Selongey, France 
PCT No. PCT/FR90/00057, § 371 Date Nov. 26, 1990, § 102(e) 
Date Nov. 26, 1990, PCT Pub. No. WO90/08496, PCT Pub. 
Date Aug. 9, 1990 
PCT Filed Jan. 26, 1990, Ser. No. 582,964 
Claims priority, application France, Feb. 1, 1989, 89 01270; 
Feb. 1, 1989, 89 01273; Feb. 1, 1989, 89 01274; Feb. 1, 1989, 89 
01275; Feb. 1, 1989, 89 01276 
Int. Cl.5 A47J 37/08 


US. Cl. 99—327 26 Claims 


1. A device adapted to be fitted to a toaster including a 
housing (1) containing a support (17) for supporting slices of 
bread and at least one heating resistor, said device comprising: 
means (31) being provided for commanding the displacement 
of the support for the slices of bread, means (25) for locking 
said support in a low position, means for electrical power 
supply to the heating resistor, means for adjusting the heating 
temperature of said resistor, means for cutting-off this electri- 
cal power supply after a certain period of heating, wherein said 
device comprises a plate (2) in electrically insulating material 
on which all of said means are fixed, said plate forming an 
insulating support for all the electrical members of said means, 
said means being preadjusted on said plate before fixing the 
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plate to the housing, and said plate (2) comprising means for 
fixing it to one of the sides of said housing (1). 


5,097,752 
TIMING ASCENDING APPARATUS FOR A FRYING 
MACHINE 

Kuo-Lang Kung, No. 121, Lan-Chou San St., Chiayi City, Tai- 

wan 

Filed Aug. 23, 1991, Ser. No. 749,291 
Int. Cl.5 A473 29/12 

U.S. Cl. 99—336 


1. A timing ascending apparatus for a frying machine, said 
frying machine including an oil tank disposed therein, said 
timing ascending apparatus comprising: 

a timer unit including a rotary button rotatable to preset a 

frying time after which said rotary button rotates back to 
a normal position, and a driving body connected securely 
to said rotary button and having a radially extending 
driving rotary arm; 

control rod assembly including a horizontal control rod 
journalled in said machine, a radially extending driven 
rotary arm connected securely to an end of said control 
rod at an end thereof and abutting against said driving 
rotary arm at the other end of said driven rotary arm, an 
arm spring biasing said driven rotary arm to press against 
said driving rotary arm, a vertical control arm connected 
securely to the other end of said control rod, and a control 
hook connected pivotally to an upper end of said control 
arm and having a back-curving upper end portion with an 
inclined top surface; 

a restoration device disposed behind said oil tank and includ- 
ing a driven shaft mounted rotatably on said machine, and 
a resilient body biasing said driven shaft to rotate to a 
static position; 

an ascending rod assembly including an ascending rod se- 
cured to said driven shaft and extending radially from said 
driven shaft, a lengthwise slide slot formed through an 
intermediate portion of said ascending rod, a transverse 
actuator rod mounted rotatably on the other end of said 
ascending rod, and a positioning hook secured to said 
transverse actuator rod at an upper end thereof and hav- 
ing a vertical body and a back-curving lower end with an 
inclined bottom surface; 

an upper hook spring interconnecting said transverse actua- 
tor rod and said ascending rod so as to bias said position- 
ing hook to catch said control hook; 

a lower hook spring interconnecting said control hook and 
said control rod so as to bias said control hook to catch 
said positioning hook; 

a net unit having an upper end slidable along said slide slot 
of said ascending rod and including a horizontal net dis- 
posed at a lower end thereof and positioned in a bottom 
portion of said oil tank when said positioning hook catches 
said control hook, said horizontal net being adapted to 
support masses of stuff to be fried thereon; and 
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a guide mechanism guiding said horizontal net to move 
vertically in said oil tank between an upper limit position 
which is in a top end portion of said oil tank, and a lower 
limit position, where said positioning hook and said con- 
trol hook latch each other; 

whereby when said transverse actuator rod is manually 
rotated to separate said positioning hook from said control 
hook, said resilient body rotates said driven shaft to the 
static position so as to turn said ascending rod up, thereby 
moving said horizontal net to the upper limit position; 
when said frying time preset is reached so as to rotate said 
rotary button to the normal position, said arm spring 
rotates said control rod to separate said control hook from 
said positioning hook so as to move said horizontal net to 
the upper limit position; when said horizontal net is in the 
upper limit position, said transverse actuator rod can be 
depressed manually so that the inclined bottom surface of 
said positioning hook slides over the inclined top surface 
of said control hook, thereby enabling said positioning 
hook to catch said control hook, depression of said trans- 
verse actuator rod turning said ascending rod downward 
so as to rotate said driven shaft, thereby compressing said 
resilient body. 


5,097,753 
STEAM COOKING UTENSIL 
Stuart Naft, Stratford, Conn., assignor to Black & Decker Inc., 
Newark, Del. 
Filed Jun. 10, 1991, Ser. No. 712,816 
Int. Cl.5 A473 27/04 
US. Cl, 99—341 


1. A steam cooking utensil comprising: 

a base; 

a boiling liquid reservoir defined by the base; 

a heater mounted in the base to heat liquid contained in the 
boiling liquid reservoir; 

a drip ring supported in said base above said liquid reservoir 
and including an imperforate surface and an opening 
axially aligned with said heater; 

a drip ring supported in said base above said liquid reservoir 
and including an imperforate surface and an opening 
axially aligned with said heater; 

a cooking bowl supported by said base and including a 
bottom tray having an imperforate surface axially aligned 
with the opening in the drip ring and the heater and a food 
support surface extending radially outwardly from said 
imperforate surface, said food support surface being de- 
fined by a plurality of alternating hill-like ridges and val- 
ley-like channels extending radially outwardly in concen- 
trically spaced rings, said food support surface including a 
plurality of vent holes for enabling steam generated in said 
reservoir to flow into said cooking bowl, said bent holes 


formed in the valley-like channels and the hill-like ridges 
maintain food supported by said bottom tray in spaced 
relation to said vent holes; and 

a lid for closing the open end of said cooking bowl. 


5,097,754 
AUTOMATIC AIR COOKING SYSTEM FOR VENDING 
MACHINES 
Wayne L. Covington, and Glen R. Green, both of Boise, Id., 
assignors to Ore-Ida Foods, Inc., Boise, Id. 
Filed Oct. 9, 1990, Ser. No. 594,382 
Int. Cl.5 A473 37/04 
US. Cl. 99—357 


1. A closed-loop air cooking system comprising: 

housing means including a closed-loop air duct assembly; 

a cooking basket means mounted for rotation within the air 
duct assembly; 

fan means for forcing air through the air duct assembly; 

a separator means mounted within the housing means for 
removing entrained particulates from the air stream that 
circulates within the air duct assembly; and 

heating means for heating air that circulates within the air 
duct assembly. 


5,097,755 
METHOD AND APPARATUS FOR PROCESSING 
PRODUCE 

Brian Hill, Buffalo Grove, Ill., assignor to Redi-Cut Foods, Inc., 

Rosemont, Ill. 

Filed Aug. 17, 1989, Ser. No. 394,957 
Int. Cl.5 A23L 1/212; F26B 19/00 

U.S. Cl. 99—484 


1. A system for processing fresh produce and the like, com- 
prising, in related order: 
means for washing the produce; 
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a trimming table, including a conveyor for advancing the 
produce; 

means for slicing the produce; 

a supply of cooling liquid; 

means for mixing the sliced produce with said cooling liquid 
to form a slurry-like mixture; 

means for transporting by gravity flow said cooling liquid 
with the sliced produce, whereby the sliced produce 
remains in contact with said cooling liquid for a period of 
time substantial enough to cool the sliced produce to a 
desired temperature, said gravity flow transporting means 
comprising a long, stationary, unpressurized conduit to 
carry a large volume of said slurry-like mixture of cooling 
liquid and sliced produce, said conduit being pitched 
slightly vertically downward to maintain said slurry-like 
mixture of cooling liquid and produce in a flow at a low 
velocity to permit cooling of and preventing damage to 
the sliced produce; 

means for separating said cooling liquid from the sliced 
produce; and 

means for drying the sliced produce with forced air. 


5,097,756 
DEVICE FOR REMOVING FATS FROM COOKED 
FOODS 
Ray J. Nolte, 2403 Telegraph Rd., St. Louis, Mo. 63125 
Filed Jan. 10, 1990, Ser. No. 463,334 
Int. Cl.5 A47J 27/00; A47TF 1/04 


US. Cl. 99—495 7 Claims 


1. Apparatus for removing fats from cooked foods compris- 
ing a container member having top and bottom end portions 
and a passageway extending therethrough, said passageway 
being sized and shaped for receiving a plurality of absorbent 
pads in stacked relationship when positioned therewithin, a 
plurality of holding fingers extending downwardly from the 
bottom end portion of said container member and being cir- 
cumferentially spaced therearound, each of said holding fin- 
gers having a (distal end) lower tip portion spaced from the 
bottom end portion of said container member and a pad hold- 
ing portion located intermediate the respective opposite ends 
thereof, each of said intermediate pad holdings portions having 
at least a portion thereof extending laterally inwardly towards 
the center of said passageway for engaging and holding an 
absorbent pad located adjacent the bottom end portion of said 
container member such that when said absorbent pad is en- 
gaged with said pad holding portions a portion thereof pro- 
trudes outwardly from the bottom end portion of said con- 
tainer member, the (distal end) lower tip portions of said hold- 
ing fingers being shaped and dimensioned such that the cross- 
sectional planar area defined by and between said plurality of 
(distal end) lower tip portions is greater than the cross-sec- 
tional planar area of said absorbent pads whereby when said 
pads are disengaged from said holding portions they will fall 
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free of said holding fingers for disposal thereof and ejection 
means to enable urging of said stack of absorbent pads located 
within said passageway towards the bottom end portion of said 
container member so as to disengage the lowermost pad from 
the pad holding portions of said holding fingers. 


5,097,757 
MACHINE FOR EXTRACTING JUICE FROM CITRUS 
FRUIT, PARTICULARLY ORANGES 

Cimenti Antonio, Via Baron, 15 - 30027 San Dona ’di Piave, 

Venezia, Italy 

Filed Oct. 19, 1990, Ser. No. 599,394 
Claims priority, application Italy, Oct. 19, 1989, 45784 A/89 
Int. Cl.5 A23N 1/02; A473 19/02; B30B 9/02 


1. A machine for extracting juice from fruit, said machine 

comprising: 

a framework; 

a squeezing unit including a back plate extending vertically 
in the machine, a front plate confronting said back plate, 
connecting means for pivotably mounting said front plate 
to said framework at an upper end said front plate, resil- 
ient means for biasing said front plate about said upper end 
thereof toward an inclined initial position at which the 
front plate converges from the upper end thereof toward 
said back plate so as to define a fruit-accommodating 
space between said plates in which a piece of fruit to be 
squeezed will be received and positioned, and guiding 
means for guiding said back plate for movement in the 
machine in a horizontal direction toward and away from 
said front plate; 

an inclined chute of a size which will accommodate a num- 
ber of pieces of fruit in a row; 

a cap disposed adjacent a lower end of said inclined chute, 
said cap defining a step disposed above said space between 
said plates whereby fruit loaded in said chute comes to 
rest against said step; 

a spoon-like element disposed at the bottom of said chute 
adjacent said step, said spoon-like element being vertically 
movable between a first position at which it will support a 
first piece of fruit abutting said step and a second position 
at which a piece of fruit supported thereon will be raised 
above said step; 

driving unit means operatively connected to said back plate 
and to said spoon-like element for raising said spoon-like 
element from said first position to said second position 
thereof to lift a piece of fruit supported thereon over said 
step and into said fruit-accommodating space, for moving 
said back plate in said horizontal direction toward said 
front plate when a piece of fruit is interposed therebe- 
tween in said space until said front plate is pivoted against 
the force exerted by said resilient means to a vertical 
position parallel to said back plate thereby squeezing juice 
from the fruit, and for subsequently moving said back 
plate in said horizontal direction away from said front 
plate to thereby return the front plate to the initial position 
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thereof under the force exerted by said resilient means and 
release the residue of the fruit squeezed between said 
plates; 

a hopper disposed beneath said plates so as to receive the 
juice from a piece of fruit squeezed between said plates, 
said hopper having an outlet through which juice falling 
therein is to be discharged; and 

a grill disposed over said hopper so as to prevent the residue 
of a piece of fruit squeezed between said plates from 
falling into said hopper, said grill being inclined in the 
machine so as to direct the residue of a piece of fruit 
falling thereon away from said hopper. 


5,097,758 
FRUIT AND VEGETABLE PEELER 
Elwyn M. Fresh, 19 Buckingham Dr., Bella Vista, Ark. 72714 
Filed Apr. 27, 1990, Ser. No. 516,051 
Int. Cl.5 A23N 7/00; A473 17/16 
15 Claims 


1. A grater apparatus for surface paring an elongated food 

article and comprising: 

(a) a support plate having a food article receiving aperture 
formed therethrough; 

(b) tong means including opposite sets of links pivotally 
connected to form a rhomboid linkage having pivot joints 
positioned at vertices of said linkage, said joints including 
a pair of opposing lateral pivot joints; 

(c) said tong means including a pair of manual handles 
spaced from said lateral joints in such a manner that move- 
ment of said handles together causes movement of said 
lateral joints together; 

(d) slidable guide means connecting said joints to said sup- 
port plate and positioning said lateral joints to enable same 
to move through said aperture of said support plate; 

(e) a pair of grater plates mounted on said tong means re- 
spectively inwardly of said lateral joints in mutually fac- 
ing relation to enable movement of said abrasion means 
upon movement of said lateral joints; and 

(f) a base platform; 

(g) a collection container positioned on said platform and 
having said support plate positioned thereon; 

(h) an elongated motor guide standard upstanding from said 
platform; 

(i) a motor guide bracket positioned on said standard and 
slidable therealong; and 

(j) rotary motor means connected to said bracket and posi- 
tioned in alignment with said aperture, said motor means 
being adapted for engagement with said food article to 
grind same between said grater plates to thereby pare a 
food surface of said food article. 
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5,097,759 
SOUS VIDE REHEATING DEVICE 
Stanislas Vilgrain, Washington, D.C.; John D. Bailey, Alexan- 
dria, Va., and William S. Smith, Baltimore, Md., assignors to 
Vie de France Corporation, McLean, Va. 
Filed Mar. 18, 1991, Ser. No. 670,891 
Int. Cl.5 A47J 27/62, 27/00 
US. Cl. 99—483 
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1. A sous vide food reheating device comprising: 

first chamber means for receiving a volume of water; 

first heating means for heating the water in the first chamber 
means; 

first thermostat means for controlling the first heating means 
to selectively maintain the water in the first chamber 
means at a first predetermined temperature; 

first agitation means to circulate the water about the first 
chamber means; 

second chamber means for receiving a volume of water; 

second heating means for heating the water in the second 
chamber means; 

second thermostat means for controlling the second heating 
means to selectively maintain the water in the second 
chamber means at a second predetermined temperature; 

second agitation means to circulate the water about the 
second chamber means; 

timer means for selectively indicating the amount of time 
that has elapsed from a predetermined moment; and 

means for storing and warming a supply of plates. 


5,097,760 
POWERED TRASH REMOVAL APPARATUS FOR 
ROUND BALER 
Howard J. Ratzlaff, Hesston, and Ferol S. Fell, Newton, both of 
Kans., assignors to Hay & Forage Industries, Hesston, Kans. 
Filed Dec. 13, 1990, Ser. No. 626,973 
Int. C1.5 B30B 5/06; A01D 39/00 


US. Cl. 100—88 33 Claims 


1. In a round baler having at least a pair of side-by-side belts 
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movable in a certain linear direction during baling operations 
and an interior region inside of the belts tending to collect 
residue during baling operations, mechanism for removing 
residue from said region including: 

a rotary element disposed for rotation within a space be- 
tween said belts for engaging residue within the region 
and expelling the residue through said space; and 

guide means outside of the belts in disposition for engaging 
slack stretches in the belts in the event such slack stretches 
form adjacent the element during baling operations and 
for causing such slack stretches to accumulate on the 
upstream side of the axis of rotation of the element with 
respect to said certain direction of belt travel during said 
movement of the belts, 

said guide means being rotatable with said element about 
said axis of rotation, 

said element and said guide means being rotatable in such a 
manner that the guide means and the belts move in mutu- 
ally opposite directions in the area of engagement between 
the guide means and the slack stretches of the belts. 


5,097,761 
SCREEN PRINTING FRAME STRUCTURE 
Kaino J. Hamu, 16061 Dominica Cir., Huntington Beach, Calif. 
92649 
Filed Aug. 31, 1990, Ser. No. 576,673 
Int. Cl.5 BOSC 17/06 
U.S. Cl. 101—127.1 
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1. A screen printing frame structure comprising: 

an open rectangular frame including frame members along 
the four sides, respectively, of said frame rigidly joined to 
one another at the frame corners and definging and 
bounding a rectangular opening through the frame open- 
ing to opposite sides of the plane of the frame, 

the frame members along at least two opposite sides of said 
frame comprising open trusses each including an inner 
elongate load bearing truss portion extending along and 
bounding the adjacent side of said frame opening and 
rigidly joined at its ends to the remaining frame members 
along the two remaining opposite sides of said frame, an 
outer elongate load bearing truss portion extending gener- 
ally lengthwise of and spaced laterally from said inner 
truss portion at least between the ends of said truss por- 
tions and rigidly joined at its ends to said remaining frame 
members, and additional load bearing truss portions ex- 
tending between and rigidly joined to said inner and outer 
truss portions, and 

screen gripping and tensioning means comprising an elon- 
gate cavity within and extending longitudinally through 
each said inner truss portion and opening laterally to said 
one side of the plane of said frame, and a screen gripping 
roller within each cavity including means for gripping an 
edge of a screen extending across said frame. 
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5,097,762 
KEYLESS PRINTING PRESS 

Takafumi Nakano; Akikazu Seo, both of Mihara; Hiromitsu 

Soeda, and Masataka Hirota, both of Hiroshima, all of Japan, 

assignors to Mitsubishi Jukogyo Kabushiki Kaisha, Tokyo 

and Ryomei Engineering Co., Ltd., Hiroshima, both of, Japan 

Filed Aug. 23, 1989, Ser. No. 397,651 

Claims priority, application Japan, Aug. 25, 1988, 63- 

110582[U] 
Int. Cl.5 B41F 9/10 


US. Cl. 101—157 6 Claims 


1. A keyless printing press comprising an ink feeder section 
having an ink source roller, a transfer roller and a doctor roller 
rotatably supported in the press in contact with one another for 
sequentially transferring ink along the circumferential outer 
surfaces thereof, an ink delivery nozzle opposite said ink 
source roller for directing a spray of ink over the width of said 
ink source roller at a location at the circumferential outer 
surface of said ink source roller, an anti-hysteresis doctor 
engaging said doctor roller for scraping surplus ink from the 
circumferential outer surface of the doctor roller, a wetting 
device in operative association with said doctor roller for 
supplying wetting water to the doctor roller, and a refresh 
doctor engaging said ink source roller over the width thereof 
at a location, as taken in the direction of rotation of the ink 
source roller in the press, between the location at which said 
ink source roller contacts and transfer roller and the location at 
which said ink source roller is sprayed with ink directed by 
said ink delivery nozzle for scraping residual ink from the 
circumferential outer surface of said ink source roller over the 
width thereof. 


5,097,763 
PLATE CYLINDER ARRANGEMENT FOR A PRINTING 
PRESS 
Claus Simeth, Offenbach am Main, Fed. Rep. of Germany, 
assignor to Man Miller Druckmaschinen GmbH, Geisenheim, 
Fed. Rep. of Germany 
Filed Nov. 2, 1990, Ser. No. 607,117 

Claims priority, application Fed. Rep. of Germany, Nov. 2, 

1989, 3936446 
Int. Cl.5 B41F 27/12 

USS. Cl. 101—382.1 6 Claims 

1. An apparatus for a printing press to correct a registration 
error in a printed image by displacing a printing plate on a 
plate cylinder, comprising: 

a plate cylinder having a trough with a central region ex- 
tending axially along the circumference of said piate cylin- 
der and said plate cylinder having a start-of-printing loca- 
tion and an end-of-printing location; 

a printing plate lying against the circumference of said plate 
cylinder; 

a forward tensioning rail having a first end and a second end 
and a rearward tensioning rail disposed in said trough and 
connected with said printing plate at the start-of-printing 
location and the end-of-printing location, respectively; 

tensioning means, including spring means, for applying 
spring forces against each said rail toward the central 





MARCH 24, 1992 GENERAL AND MECHANICAL 2017 


region of said trough for tensioning said printing plate at printing unit, to said dryer after said printing units have printed 
the start-of-printing and the end-of-printing locations of thereon, applying an auxiliary compound to said web in the 
said plate cylinder, respectively; area between the last downstream printing unit and the first 
first adjustment means provided between said forward and dryer section and controlling the vapor release resulting from 


rearward tensioning rails for adjustably displacing said 
forward tensioning rail in the circumferential direction of 
said plate cylinder away from the central region of said 
trough against respective spring forces, said first adjust- 
ment means having a first displacement means for adjust- 


ing the first end of said forward tensioning rail and a 
second displacement means for adjusting the second end 
of said forward tensioning rail, said first and second dis- 
placement means being independently operable; 

second adjustment means provided between said forward 
and rearward tensioning rails for displacing said rearward 
tensioning rail away from the central region against re- 
spective spring forces and for adjusting said rearward 
tensioning rail in a direction parallel to itself. 


5,097,764 
PROCESS AND APPARATUS FOR CLEANING THE 
BLANKET CYLINDERS OF A ROTARY OFFSET 
PRINTING PRESS 
Franz Waizmann, Gessertshausen, Fed. Rep. of Germany, as- 
signor to Baldwin-Gegenheimer GmbH, Augsburg, Fed. Rep. 
of Germany 
Continuation of Ser. No. 532,250, Jun. 1, 1990, abandoned, 
which is a continuation of Ser. No. 219,291, Jul. 14, 1988, 
abandoned. This application Oct. 29, 1990, Ser. No. 605,143 
Claims priority, application Fed. Rep. of Germany, Jul. 15, 
1987, 3723400 
Int. Cl.5 B41L 41/00 
US. Cl. 101—425 
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1. Process for cleaning a rubber blanket and subsequently 
controlling the concentration of explosive or noxious fumes, 
said rubber blanket being mounted on a cylinder of a printing 
unit of a rotary offset printing press having a plurality of print- 
ing units, a dryer having a plurality of dryer sections and a web 
unwinding unit having a web disposed thereon, comprising 
applying cleaning solution having a frictional effect and dis- 
solving power on contamination on said rubber blanket, pass- 
ing said web, through said printing units and after it has been 
contacted with said rubber blanket of the last downstream 


the vaporization of non-aqueous ink ingredients carried along 
said web and from the vaporization of said cleaning solution in 
the dryer section. 


5,097,765 
ELECTRIC FUZE WITH SELECTABLE MODES 

Richard Ziemba, Burlington, Vt., assignor to The United States 

of America as represented by the Secretary of the Army, 

Washington, D.C. 

Filed Mar. 28, 1991, Ser. No. 676,610 
Int. C1.5 F23Q 7/02 

US. Cl. 102—218 


1. A hardwire remote set digital time fuze which comprises: 

a cartridge case; 

a telescoped round operatively positioned in said cartridge 
case; 

a propellant charge positioned in said cartridge case interme- 
diate said cartridge case and said round; 

a black powder charge operatively disposed in said cartridge 
case intermediate between said cartridge case and said 
propellant charge; 

base fuze means operatively disposed in said round for re- 
motely time setting the range of said round after said 
cartridge case is chambered; and an electrically conduc- 
tive primer means operatively disposed in said cartridge 
case providing an electrical circuit path for executing base 
fuze firing commands over a slidable primer contact pin 
means, said pin means electrically connected at one end to 
said base fuze means, and at the pin means other end to a 
pyrotechnic charge in said primer means for enabling 
power to pass through and ignite said pyrotechnic charge 
by way of an electric primer terminal in said primer 
means; 

an insulator operatively supported in said cartridge case for 
insulating said contact pin means from said cartridge case; 

contact means for making sliding contact with said contact 
pin means; 

diode means electrically connected to said contact pin means 
for allowing a +15 volt signal from said primer terminal 
to pass therethrough; 

capacitor means electrically connected from the output of 
said diode means to ground for storing positive charge 
from said primer means, said diode means preventing a 
—160 volt fire signal from discharging said capacitor 
means, and for powering said base fuze electronic cir- 
cuitry; 
signal conditioner electrically connected to the output 
terminal of said diode means for conditioning pulse trains 
coming from said primer means; 
presettable counter having dual input terminals, a first 
input terminal electrically coupled to the output of said 
signal conditioner; 
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a frequency scaler having an output electrically connected 
to a second input of said presettable counter; 

an oscillator having an output electrically connected to the 
input of said frequency scaler, said oscillator providing a 
time base for said fuze means; 

high gravity switch means for allowing said oscillator to run 
only after said round is fired, said switch means changing 
from a normally open position to a normally closed posi- 
tion as a result of set back; 

safe and arms means for placing said round in an armed state 
once the necessary gun launch environmental conditions 
have been properly sensed; and 

electric squib means electrically coupled to said presettable 
counter through said safe and arm means for electrically 
initiating the warhead of said round when the round has 
reached its intended target area. 


5,097,766 
KINETIC ENERGY PROJECTILE WITH PYROTECHNIC 
PAYLOAD 
Ralph F. Campoli, Mine Hill, N.J.; Earl R. Edmondson, St. 
Petersburg, Fla.; David A. Edmonds, Palm Harbor, Fla., and 
Joseph G. Buzzett, Tampa, Fia., assignors to Olin Corpora- 
tion, Cheshire, Conn. 
Filed Jun. 5, 1990, Ser. No. 533,324 
Int. Cl.5 F42B 12/04, 12/44 
US. Cl. 102—364 


1. An overmatching kinetic energy projectile for penetrating 

through heavy armor comprising: 

a long rod shaped penetrator body having a rear end portion, 
an outer diameter and a generally pointed front end por- 
tion; 

a generally cylindrical open ended hollow housing having a 
through bore attached coaxially to said rear end portion, 
said housing having a tapered front portion and having a 
maximum outer diameter less than 1.5 times the outer 
diameter of said penetrator body; and 

a hollow canister having a thin wall disposed within said 
housing, said canister containing a self igniting pyrotech- 
nic material. 


5,097,767 
CARTRIDGE GUIDE NOSE 
James Cirillo, 359 Knox Dr., Brunswick, Ga. 31520 
Filed Oct. 22, 1990, Ser. No. 601,664 
Int. Cl.5 F42B 14/00 

US. Cl. 102—506 9 Claims 

1. An ammunition round comprising: 

a cartridge case having a closed end and an open end with a 
circumferential wall connecting said closed end to said 
open end for containing an explosive charge; 

a solid bullet having a rear end and a front end, said rear end 
fitting into and sealing the open end of said cartridge case 
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to provide an enclosure for said charge within said case, 
and said front end being a flat central surface with a sharp 
pointed edge perimeter surrounding and elevated above 
said flat central surface and said perimeter adjacent to said 
circumferential wall; 

a solid guide nose for said bullet comprising two solid halves 
releasably joined together, said guide nose having a bot- 
tom end and a top end, said bottom end of said guide nose 
corresponding to the front end of said bullet for mating 
engagement therewith, and said top end of said guide nose 
being a curvilinearly rounded smooth continuous surface; 

wherein said guide nose has a longitudinal axis connecting 
said top end to said bottom end, said longitudinal axis 
being a dividing line for the separating apart of said two 
halves, of said bullet guide nose, one of said two halves of 
said bullet guide nose having an attachment means for 


releasably joining together the two halves of said bullet 
guide nose; 

said attachment means comprising a shaped protuberance 
located along said longitudinal axis, and the other of said 
two halves of said bullet guide nose having a correspond- 
ing attachment means comprising a channel correspond- 
ing in shape to releasably receive and grip said protuber- 
ance, said channel located along said longitudinal axis; and 

whereby rotational propulsional movement of the bullet and 
guide nose combination through a barrel of a gun imparts 
centrifugal forces to the combination that are counterbal- 
anced as long at the combination remains with the barrel 
of the gun, but whenever the combination exits the barrel, 
the centrifugal forces cause the guide nose to split apart 
into its two halves and remain separated from each other 
and from the bullet. 


5,097,768 
PETALLING PROJECTILE 
Paul A. Petrovich, 11269 Judd Rd., Fowlerville, Mich. 48836 
Filed Mar. 11, 1991, Ser. No. 668,290 
Int. Cl.5 F42B 12/34 


US. Cl. 102—510 20 Claims 
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1. A projectile having an improved petalling action upon 

striking a target, comprising: 

a forward end; 

a rearward end; 

a slug having a head at the forward end comprised of petall- 
ing elements and having a generally cylindrical recess 
along a longitudinal axis of the projectile, the slug having 
a base at the rearward end connected to a shank and necks 
connecting the petalling elements to the shank; 
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an elongate core within the slug aligned along the longitudi- 
nal axis; 

a waist on the core, the core defining a nose forward of the 
waist, a side of the nose bearingly interfacing with the 
necks; 

wherein the core tapers rearwardly from the waist and the 
waist is smaller in diameter than the cylindrical recess; 

a flat, axially rearwardly facing surface on the core bearing 
against a complimentary surface within the base; 

a jacket comprising a cylindrical wall about the slug, the 
cylindrical wall longitudinally supporting the petalling 
elements; 

means for forcing the forwardmost portion of the cylindrical 
wall radially outward when the projectile impacts with a 
target, the forcing means comprised of an interface be- 
tween the cylinder wall and the petalling elements, the 
interface having an average slope such that the interface is 
slanted generally forward in the radially outward direc- 
tion; 

fins between the petalling elements, the radially outer sur- 
face of the fins being flush with the outer peripheral sur- 
face of the petalling elements. 


5,097,769 

STRUCTURE FOR SUPPORTING TRACKWAY OF A 
TRACK FOLLOWING TRANSPORTATION SYSTEM, IN 
PARTICULAR, A MAGNETIC SUSPENSION RAILROAD 
Hans G. Raschbichler, and Luitpold Miller, both of Ottobrunn, 

Fed. Rep. of Germany, assignors to Thyssen Industrie A G, 

Essen, Fed. Rep. of Germany 

Filed Jul. 11, 1990, Ser. No. 551,553 

Claims priority, application Fed. Rep. of Germany, Jul. 25, 

1989, 3924555; Aug. 26, 1989, 3928278 
Int. Cl.5 E01B 25/10 

U.S. Cl. 104—124 


1. A structure for supporting a trackway of a track following 
transportation system, said supporting structure comprising at 
least one support; at least one equipment element having an 
operational surface; fixing bolt means securing said equipment 
element to said support in a predetermined position and in such 
a way that failure of said fixing bolt means causes displacement 
of said equipment relative to said support; and form-locking 
means for acting on said equipment element but becoming 
effective only in case of said failure for then limiting said 
displacement of said equipment element to a predetermined 
amount which makes possible to notice said failure. 


5,097,770 
TRAVELING APPARATUS FOR AUTOMATICALLY 
MOUNTING, DISMOUNTING, AND DRIVING A RAIL 
CARRIAGE 

Susumu Miyashita, Kodaira, and Nori Harada, Ome, both of 

Japan, assignors to Kioritz Corporation, Tokyo, Japan 
Continuation of Ser. No. 404,390, Sep. 8, 1989, abandoned. This 

application Dec. 3, 1990, Ser. No. 622,131 
Claims priority, application Japan, Sep. 19, 1988, 63-232590 
Int. Cl.5 B61C 11/00 

US. Cl. 105—72.2 1 Claim 

1. In an automatic traveling apparatus comprising a self- 
propelling car having a self-propelling drive means, a carriage 
car allowing said self-propelling car to be mounted thereon in 
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such a manner that said self-propelling car is dismountable 
therefrom and a driving-force transmission means capable of 
engaging with said self-propelling drive means of said self- 
propelling car when self-propelling car in mounted on said 
carriage car, said transmission means in its engagement with 
said self-propelling drive means driving said carriage into 
traveling, wherein said self-propelling car has wheels having 
an axis of rotation, said driving-force transmission means in- 


cluding a friction roller rotated by driving front wheels of said 
self-propelling car, a gear device rotated by said friction roller 
and capable of converting the forward rotation of said driving 
wheels into rotation in the direction in which said carriage car 
travels, said friction roller having the effect of stopping the 
self-propelling car at a predetermined position on said carriage 
car and wherein the axis of rotation of said front driving wheel 
is always approximately parallel to the direction of motion of 
said carriage car. 


5,097,771 
WALL-MOUNTED SHELF UNIT 
J. Hatcher James, III, 4205 Rowan Dr., Fort Worth, Tex. 76116 
Filed Jan. 7, 1991, Ser. No. 638,193 
Int. Cl.5 A47B 23/00 
US. Cl. 108—42 


1. A shelving unit adapted to be mounted onto a wall having 
plural brackets extending outwardly from said wall, compris- 
ing: 

a) two side panels adapted to be vertically oriented when 
mounted on said wall, each of said side panels having top 
and bottom edge portions and front and rear edges; 

b) a top shelf extending between said side panels, said top 
shelf having two end portions that are respectively cou- 
pled to said side panels; 

c) a bottom shelf extending between said side panels, said 
bottom shelf having two end portions that are respectively 
coupled to said side panels, wherein said top and bottom 
shelves and said side panels form a rigid structure; 

d) each of said side panels having plural interior cavities, 
each of said cavities opening to the exterior of said respec- 
tive side panel at a location on said respective rear edge, 
each of said cavities being adapted to receive one of said 
wall brackets, each of said cavities being defined by an 
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upper bearing surface and two lateral surfaces in said 
respective side panel, said bearing surfaces being adapted 
to bear on said respective wall brackets such that said side 
panels are supported by said wall brackets when said unit 
is mounted onto said wall, said lateral surfaces being 
adapted to be located adjacent to and laterally of said 
respective wall brackets so as to prevent lateral movement 
of said unit when said unit is mounted onto said wall, 
wherein said brackets are concealed from view inside of 
said side panel cavities when said unit is mounted onto said 
wall. 


5,097,773 
MULTI-SIDED WATERCOOLED ROTARY COMBUSTOR 
Lee H. Freeman, Loyalsack Township, Lycoming County, Pa., 
assignor to Tampella Power Corporation, Williamsport, Pa. 
Continuation of Ser. No. 568,279, Aug. 15, 1990, Pat. No. 
5,042,402. This application May 24, 1991, Ser. No. 705,091 
The portion of the term of this patent subsequent to Aug. 27, 
2008, has been disclaimed. 
Int. Cl.5 F27B 7/36 
US. Cl. 110—246 














1. A watercooled rotary combustor comprising a plurality of 
pipes or tubes secured together, means mounting said plurality 
of pipes or tubes for rotation about the axis of the inner surface 
with the axis being horizontally tilted so as to have a high end 
and a low end, means for rotating said plurality of pipes or 
tubes on said mounting, a feeding chute into which burnable 
waste material can be stacked which opens into the high end of 
said combustor, said pipes or tubes being interconnected for 
circulating water flow and having a water input line and a 
water/steam discharge line, means for circulating water 
through said lines including a steam drum connected to said 
discharge line for separating steam from the water, said pipes 
or tubes being secured so as to define a plurality of intermedi- 
ate openings so that the inner surface of said combustor is gas 
porous, and means for delivering controlled amounts of com- 
bustion air for burning through selected portions of said porous 
surface, the improvement comprising, a combustor formed by 
multiple flat membrane wall tube panels connected to each 
other such that said inner surface of said combustor has at least 
seven sides, said membrane wall tube panels comprising said 
pipes or tubes and a flat metal bar sealing material having 
perforations disposed therein which permit combustion air to 
be emitted into the interior of said combustor, and wherein 
each said flat membrane wall tube panel is connected to a 
straight header at each end thereof and said straight headers 
are connected to adjoining headers, whereby a multi-sided 
combustor is formed. 
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5,097,774 
METHOD FOR BURNING HALOGENATED 
HYDROCARBON CONTAINING WASTE 

Eddy J. Lauwers, Kalmthout, Belgium, assignor to Union Car- 

bide Industrial Gases Technology Corporation, Danbury, 

Conn. 

Filed Jun. 6, 1991, Ser. No. 711,052 
Int. Cl.5 E23G 7/04 

U.S. Cl. 110—346 


1. A process for regulating or controlling the temperature 
and the flame length in an incinerator having combustion, and 
postcombustion zones comprising: 

(a) mixing halogenated waste with an aqueous solution to 

form a mixture having a preselected heating value; 

(b) introducing said mixture into said combustion zone in the 

presence of oxidant to engender a flame; and 

(c) spraying an additional aqueous solution directly into or 

around said flame. 


5,097,775 
DEVICE FOR STRETCHING A THREAD AND 

THREADING A NEEDLE ON A SEWING MACHINE 
Masao Ogawa, and Masayuki Seki, both of Nagoya, Japan, 

assignors to Brother Kogyo Kabushiki Kaisha, Japan 

Filed Sep. 17, 1990, Ser. No. 583,316 
Claims priority, application Japan, Oct. 27, 1989, 1-281469 
Int. Cl.5 DO5B 87/02 

U.S. Cl. 112—225 
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1. A threading device for threading a needle, comprising: 

stretching and holding means for holding and applying 
tension to a thread; 

moving means for moving the stretching and holding means 
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such that the thread is located adjacent to an eye of a 
needle; 

threading means for threading the tensioned thread located 
adjacent to the needle through the eye of the needle; 

actuating means for driving the moving means and threading 
means upon receiving a threading instruction; and 

an electric drive means which drives the stretching and 
holding means to stretch the thread. 


5,097,776 
METHOD AND APPARATUS FOR LOADING AND 
TRANSFERRING MATERIALS IN A SEWING SYSTEM 
Daniel Becker, Hopkinsville, Ky., assignor to Juki America, 
Inc., Duluth, Ga. 
Filed May 18, 1990, Ser. No. 525,898 
Int. Cl.5 DOSB 27/00 
US. Cl. 112—303 








1. A method of transporting material from a loading position 

past a sewing machine, comprising the steps of: 

a) securing said material by a first clamp located at said 
loading position; 

b) maneuvering said first clamp to a second position in a 
direction opposing a movement of a second clamp moving 
from a finished position toward said second position adja- 
cent to said first clamp until said second clamp is in posi- 
tion to secure said material; 

c) actuating said second clamp to engagedly secure said 
material; 

d) disengaging said first clamp from securing said material; 
and 

e) maneuvering said material secured by said second clamp 
past said sewing machine in synchronized motion with a 
sewing speed of said sewing machine as said first clamp is 
returned to said loading position. 


5,097,777 
METHOD AND APPARATUS FOR PRELOADING 
MATERIAL TO BE SEWN INTO A SEWING MACHINE 
AND FOR COMPENSATING FOR UNEVEN LENGTHS 
OF SUCH MATERIALS 
Michael R. Porter, Topsfield, and John J. Kirby, South Hamil- 
ton, both of Mass., assignors to Porter Sewing Machines, Inc., 
Beverly, Mass. 
Filed Feb. 20, 1990, Ser. No. 482,303 
Int. Cl.5 DOSB 33/00 
U.S. Cl. 112—306 20 Claims 
1. Apparatus for preloading two pieces of material which are 
to be sewn together in a sewing machine having a sewing head, 
material to be sewn being moved through the sewing head in a 
predetermined direction, the apparatus comprising: 
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a table, the sewing head being mounted near one end of the 
table; 

an arm mounted above said table, the arm extending substan- 
tially fully across the table in a direction parallel to said 
predetermined direction and normally being positioned at 
a distance from the sewing head; 

gripper means extending from said arm toward the table, at 
least a portion of the pieces of material being positioned 
under the arm between the gripper means and the table to 
preload the material; 





means operative when the material is properly preloaded for 
lowering the gripper means to engage the material be- 
tween the gripper means and the table; 

means operative when the sewing head is ready to receive 
the material for moving the arm, and thus the preloaded 
material engaged by the gripper means, across the table 
toward the sewing head; and 

means operative when the material reached the sewing head 
for raising the gripper means to disengage the material, 
the means for moving the arm also being operative when 
the material is disengaged for returning the arm to its 
normal position. 


5,097,778 
UPPER CLOTH FEED DEVICE FOR SEWING 
MACHINES 
Kumao Niino, No. 301 8th Takahashi Building, No. 10-12, 
Minamikamada 2-chome, Ohta-ku, Tokyo, Japan 
Filed Jul. 22, 1991, Ser. No. 733,300 
Int. Cl.5 DO5B 27/04 
US. Cl. 112—311 


1. An upper cloth feed device for sewing machines compris- 

ing: 

a shank holder provided with a slit and a shaft bridging the 
slit at an end thereof, the slit being arranged to receive a 
presser foot shank engaging with the shaft for removably 
holding a removable shoe thereon; 

a flat plate having a two-forked foot at one end and a vertical 
plate provided with a cam shaft thereon integrally ar- 
ranged at an other end thereof and the two-forked foot 
being provided with friction surfaces on the underneath 
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side thereof; a cloth presser having guide slits therein to 
receive the friction surfaces of the foot, a needle hole and 
a pair of supports arranged on both sides thereof; 

a cloth presser holder including side walls having extended 
arms and a triangular hole provided with a front cam 
surface and a rear cam surface in a side wall and slidably 
touchable by the cam shaft on the vertical plate, the side 
walls together with the extended arms pivotably holding 
the cloth presser and the shank holder from both sides 
thereof; and 

a lever provided with a slit at one end thereof and pivotably 
supported by the shank holder and having the other end 
thereof pivotably connected to the side wall of the cloth 
presser holder via a connecting piece; 

whereby downward motion of the lever causes backward 
shifting of the upper cloth feeding foot touching an upper 
cloth and upward motion of the lever causes forward 
shifting of the cloth feeding foot to return the cloth feed- 
ing foot to its former position. 


5,097,779 
PATTERN SELECTING DEVICE OF AN ELECTRONIC 
SEWING MACHINE 
Satoru Ishikawa, and Akira Orii, both of Tokyo, Japan, assign- 
ors to Janome Sewing Machine Co., Ltd., Tokyo, Japan 
Continuation of Ser. No. 451,009, Dec. 11, 1989, abandoned. 
This application Dec. 13, 1990, Ser. No. 627,016 
Claims priority, application Japan, Dec. 16, 1988, 63-316107 
Int. Cl.5 DOSB 3/02 


US. Cl. 112—445 6 Claims 


1. A pattern selecting device for an electronic sewing ma- 
chine, comprising a pattern information memory which stores 
stitching pattern information about available patterns; an indi- 
cation data memory which stores indicated groups of patterns 
according to the patterns stored in the pattern information 
memory; a pattern indication means including a stored pattern 
indicating part which indicates the pattern groups read out 
from the indication data memory; a first pattern selecting 
member which effects selection of a pattern group to be indi- 
cated in the pattern indicating means; a second pattern select- 
ing member which effects movement of pictorial representa- 
tion of desired patterns from a selected pattern group to a 
selecting position; and a reading-out mean which reads out the 
patterns corresponding to the selecting position. 
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5,097,780 
SUBSEA VEHICLE 
Richard G. J. Winchester, Newton Hill, United Kingdom, 
assignor to Amerada Hess Limited, London, England 
PCT No. PCT/GB89/00099, § 371 Date Oct. 31, 1989, § 102(e) 
Date Oct. 31, 1989, PCT Pub. No. WO89/07071, PCT Pub. 
Date Aug. 10, 1989 
PCT Filed Feb. 3, 1989, Ser. No. 435,403 
Claims priority, application United Kingdom, Feb. 3, 1988, 
8802369 
Int. Cl. B63G 8/00 


US. Cl. 114—330 58 Claims 


1. A subsea vehicle comprising a vehicle structure having a 
pressure vessel, and drive means supported by said vehicle 
structure for providing propulsion thereto, wherein said vehi- 
cle structure is configured to be substantially astable, and 
wherein said drive means are positioned on the vehicle struc- 
ture such that they are able to displace said vehicle structure in 
translational directions whose components can be defined in 
three orthogonal dimensions, and to move the vehicle struc- 
ture in angular directions whose components can be defined by 
a set of spherical coordinates, and wherein the drive means 
comprise a plurality of individual thrusters supported by the 
vehicle structure and arranged to provide movement thereof in 
the six degrees of freedom, the thrusters all being mounted in 
a fixed, predetermined alignment. 


5,097,781 
MAST BOOT 
Robert R. Meny, 215 Hillspoint Rd., Westport, Conn. 06880 
Filed Jan. 30, 1991, Ser. No. 647,978 
Int. Cl.5 B63B 15/00 


US. Cl. 114—93 20 Claims 


1. A mast boot for a mast mounted in a mast collar compris- 
ing 

cover means for encircling the mast, said cover means hav- 
ing a lower edge to be positioned around the mast collar, 
an upper edge to be positioned around the mast above the 
mast collar and opposing side edges; 

means on said side edges for fastening said side edges to- 
gether to secure said cover means in a position encircling 
the mast; 
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lower clamp means for compressing said lower edge against 
the mast collar; 

upper clamp means for compressing said upper edge against 
the mast; 

lower seal means for encircling the mast to seal said lower 
clamp means; and 

upper seal means for encircling the mast to seal said upper 
clamp means. 


5,097,782 
SAIL WITH REINFORCED BATTEN POCKET ENDS 
Jean-Pierre Baudet, Lausanne, Switzerland, and William A. 
Bergantz, Trumbull, Conn., assignors to North Sails Group, 
Inc., Milford, Conn. 
Filed Nov. 20, 1990, Ser. No. 615,972 
Int. Cl.5 B63H 9/06 


US. Cl. 114—103 8 Claims 
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1. In conjunction with a pliant lifting member driven by the 
wind and having outer edges and a body, and wherein a rein- 
forcing batten extends in a pocket on the body of said member 
and terminates in an inner end at a location in an intermediate 
portion of the body, the improvement comprising a patch 
secured to the surface of said body at said location, said patch 
comprising a plurality of individual reinforcing yarns radiating 
outwardly from said location and said inner end. 


5,097,783 
REINFORCED SAILCLOTH 
James C. Linville, Rowayton, Conn., assignor to Dimension 
Polyant Sailcloth, Inc., Putnam, Conn. 

Continuation-in-part of Ser. No. 258,868, Oct. 17, 1988, Pat. No. 
4,945,848. This application May 18, 1990, Ser. No. 525,758 
The portion of the term of this patent subsequent to Aug. 7, 2007, 
has been disclaimed. 

Int. Cl.5 B63H 9/06 


US. Cl. 114—103 10 Claims 


2 


1. A composite sail having a head, a tack and a clew, said sail 
being comprised of a plurality of panels each of which is joined 
to an adjacent panel, each of said panels being comprised of a 
laminate of 

(i) a first outer layer of material; 

(ii) a second outer layer which is comprised of a plurality of 
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individual segments joined together along abutting edges, 
each of said segments formed of reinforced material com- 
prising at least one layer of a film of dimensionally stable 
resin, and at least one layer of strands of a stretch resistant 
polymer disposed substantially along the principal stress 
lines for said segment in said sail; and 
(iii) an inner layer comprised of a weft-free warp of strands 
of a stretch resistant polymer; 
said layers (i), (ii) and (iii) bonded together at their interfaces 
by a synthetic adhesive resin. 


5,097,784 
SAIL OF ONE PIECE THREE DIMENSIONAL 
LAMINATED FABRIC HAVING UNINTERRUPTED 
LOAD BEARING YARNS 

Jean-Pierre Baudet, Lausanne, Switzerland, assignor to North 

Sails Group, Inc., Milford, Conn. 

Filed Aug. 21, 1990, Ser. No. 570,402 
Int. C1.5 B63H 9/06 

USS. Cl. 114—103 
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1. A sail having a body extending between the edges thereof, 
said sail comprising a three dimensional, one piece laminate, 
said one piece laminate comprising an outer impervious layer 
of sheet material and an inner layer comprising load carrying 
yarns, said load carrying yarns being pretensioned and extend- 
ing continuously and uninterruptedly between the edges of the 
sail, said yarns being laid in a three dimensional fashion in said 
laminate and carrying the majority of loads in the sail. 


5,097,785 
MARINE BUMPER 
Charles E. Zidek, 708 Gateway Dr., Prospect Heights, Ill. 60070 
Filed Mar. 14, 1990, Ser. No. 493,391 
Int. Cl.5 B63B 59/02 
US. Cl. 114—219 


9. A holder for a tire carcass having a pair of side walls each 
having interlocking means thereon, said holder comprising a 
jaw having opposed jaw portions adapted to grasp one of said 
side walls of the carcass therebetween and extending radially 
of the tire carcass, means on said one jaw portion for interlock- 
ing engagement with said interlocking means on said one side 
wall, and means on one of said jaw portions for attachment to 
a pier. 
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5,097,786 
METHOD AND APPARATUS FOR ERECTING AND 
REMOVING OFFSHORE STRUCTURES 
Woodrow W. Sheffield, 2422 Kennings Rd., Crosby, Tex. 77532 
Filed Sep. 27, 1988, Ser. No. 249,786 
Int. Cl.> B63B 35/44 


US, Cl. 114—258 11 Claims 














1. An apparatus for erecting and removing a platform resting 
above the ocean surface on an offshore structure, said appara- 
tus comprising a barge having a top surface, a strong back 
mounted on the top surface of the barge in the fore and aft 
direction, a plurality of spaced apart parallel lifting beams, one 
end of each said lifting beam being pivotly attached to the 
strong back and the other end of each said lifting beam being 
pivotly attached to a truss member so that when the lifting 
beams are moved, the truss member remains in a horizontal 
orientation above the top surface of the barge, and means for 
moving and positioning the lifting beams. 


5,097,787 
TENSIONING DEVICE 

Peter Bruce, Isle of Man, Isle of Man, assignor to Brupat Lim- 

ited, Isle of Man, Isle of Man 
PCT No. PCT/GB88/00913, § 371 Date May 23, 1990, § 102(e) 

Date May 23, 1990, PCT Pub. No. WO89/03786, PCT Pub. 

Date May 5, 1989 

PCT Filed Oct. 21, 1988, Ser. No. 473,995 

Claims priority, application United Kingdom, Oct. 27, 1987, 

8725126; Jan. 12, 1988, 8800593; Apr. 15, 1988, 8808948 
Int. Cl.5 B63B 21/24 


US, Cl. 114—293 18 Claims 
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1. A tensioning device for use in pretensioning at least first 
and second cables of a mooring line system when the device is 
attached thereto, at least one of said cables including link chain 
cable, said tensioning device comprising: 

a body member including at least first and second cable 
holding means, and passage means located between said 
cable holding means for enabling said one cable including 
link chain to pass through the body member to define a 
riser portion, said first and second cable holding means 
defining a cable holding means connecting line, and said 
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riser portion being selectively movable between a ten- 
sioned condition and a relaxed condition, 

at least one of said cable holding means comprising releas- 
able catch means for engaging said link chain, said releas- 
able catch means being positioned to catch a link of said 
link chain when the riser portion is tensioned and to re- 
lease said link when the riser portion is relaxed, said link 
caught by said catch means being defined as the caught 
link, the caught link having a downline chain link thread- 
ing the caught link, and a following link threading the 
downline chain link, 

said body member further including slot and clearance 
means therein for receiving the downline chain link when 
the caught link is engaged by the releasable catch means 
during chain tensioning which permits the downline chain 
link to occupy without obstruction an axial line which 
forms an angle in the range 0° to 27° with a plane contain- 
ing said cable holding means connecting line. 


5,097,788 
METHOD AND DEVICE FOR FISHING UP AN 
IMMERSED BODY 
Yvon Castel, Croissy sur Seine, France, assignor to Institut 
Francais du Petrole, France 
Filed Apr. 27, 1990, Ser. No. 515,434 
Claims priority, application France, Apr. 27, 1989, 89 05781 
Int. Cl.5 B63B 21/50 


USS, Cl, 114—293 11 Claims 





1. Method for fishing up an immersed body from a position 
spaced from and disposed above the immersed body, the 
method comprising the steps of: 

providing a fishing means for enabling a fishing-up of the 

immersed body, said fishing means including a support 
connected to said immersed body and a releasable portion 
initially assembled to said support, 

mooring said fishing means to said immersed body, 

releasing the releasable portion so as to separate the releas- 

able portion from the support and enable the releasable 
portion to reach the position spaced from and disposed 
above the immersed body, 

providing connecting means for connecting the immersed 

body to said releasable portion when said releasable por- 
tion is at said portion spaced from and disposed above the 
immersed body, and 

actuating the fishing means so as to place the immersed body 

in a vicinity of said fishing means. 


5,097,789 

BATTERY ARRANGEMENT FOR SMALL WATERCRAFT 
Katsunori Oka, Iwata, Japan, assignor to Yamaha Hatsudoki 

Kabushiki Kaisha, Iwata, Japan 

Filed Sep. 10, 1990, Ser. No. 580,102 
Claims priority, application Japan, Sep. 14, 1989, 1-238828 
Int. Cl.5 B63B 35/00, 17/00 

USS. Cl. 114—363 6 Claims 

1. A small watercraft comprising a hull portion defining a 
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rider’s area at the rear of said hull portion, a seat detachably 
affixed to said hull portion in said rider’s area, releasable latch- 
ing means for detachably affixing said seat to said hull portion, 
a first compartment formed in said hull portion, an engine 
positioned in said first compartment, a second compartment 


having a detachable top cover and located immediately under 
said seat in a space formed under said seat, said second com- 
partment being separate from said first compartment, and a 
battery positioned in said second compartment so as to be 
easily accessible to a rider for servicing. 


5,097,790 
FLAGGER GATE FOR ROADWAY CONSTRUCTION 
SITES 

Robert L. Massey, Independence, Mo., assignor to Graham- 

Migletz Enterprises, Inc., Independence, Mo. 

Filed Dec. 21, 1990, Ser. No. 632,050 
Int. Cl.5 EO1F 13/00 

US. Cl. 116—63 P 


2. A flagger gate for traffic control at a roadway construc- 
tion site, comprising: 

a base adapted to be located adjacent a lane of the roadway; 

an elongated arm having first and second ends, said arm 
being pivotally mounted to said base at a point closer to 
said first end for rotation between a lowered position 
where said arm extends substantially parallel to the 
ground and is adapted to extend at least partially into the 
lane, and a raised position where said arm extends substan- 
tially normal to the ground and is adapted to be at least 
substantially removed from the lane, said arm being com- 
prises of a plurality of elongated segments coupled to- 
gether end-to-end and having a substantially common 
longitudinal axis, at least one of said couplings between 
said segments being a releasable coupling; 

at least one first sign member rotatively mounted on said arm 
at a position closer to said second end than to said first 
end, said first sign member including indicia relating to 
traffic control thereon; 

at least one second sign member rotatively mounted on said 
arm at a position between said first sign member and said 
pivotal connection to said base, said second sign member 
including indicia relating to traffic control thereon; and 

means for rotating said sign members in response to rotation 
of said arm, said first sign member moving from a first 
highly visibly position when said arm is in said lowered 
position to a second poorly visible position when said arm 
is in said raised position, and said second sign member 
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moving from a first poorly visibly position when said arm 

is in said lowered position to a second highly visible posi- 

tion when said arm is in said raised position, 

wherein each of said sign members is substantially planar to 
define front and rear faces and said indicia is located upon 
said front faces, and wherein said planes of said sign mem- 
bers are substantially normal to the axis of rotation of said 
arm with said front faces facing a direction when said sign 
members are in said highly visible positions, said plane of 
said first sign member is substantially normal to the longi- 
tudinal axis of said arm with said rear face facing said 
pivotal connection of said base and arm when said first 
sign is in said secone poorly visible position, and said 
plane of said second sign member is substantially normal 
to the longitudinal axis of said arm with said front face 
facing said pivotal connection of said base and arm when 
said second sign is in said first poorly visible position, and 

wherein said means for moving said sign members com- 
prises: 

a main bevel gear fixed to said base at said pivotal connec- 
tion between said base and said arm; 

a primary follower rod rotatably mounted on said arm 
substantially parallel to the longitudinal axis thereof, 
said follower rod having a follower bevel gear fixed at 
each end thereof, a first one of said follower gears being 
in meshing engagement with said main bevel gear; 

a secondary takeoff rod rotatably mounted on said arm 
substantially perpendicular to the longitudinal axis 
thereof, said takeoff rod having a secondary takeoff 
gear fixed thereto and in meshing engagement with a 
second one of said follower gears, said second sign 
member being coupled with said secondary takeoff rod; 

a secondary follower rod rotatably mounted on said arm 
substantially parallel to the longitudinal axis thereof, 
said secondary follower rod having a third and a fourth 
follower bevel gear fixed at respective ends thereof, 
said third follower gear being in meshing engagement 
with said secondary takeoff gear; and 
primary takeoff rod rotatably mounted on said arm 
substantially perpendicular to the longitudinal axis 
thereof, said primary takeoff rod having a primary 
takeoff gear fixed thereto and in meshing engagement 
with said fourth follower gear, said first sign member 
being coupled with said primary takeoff rod. 


5,097,791 
APPARATUS FOR INVALIDATING SECURITY PRINTS 
PRINTED ON PRINT CARRIERS 

Claus D. Barrois, Erlenbach, and Philipp A. Dieterich, Rander- 

sacker, both of Fed. Rep. of Germany, assignors to De La Rue 

Giori S.A., Lausanne, Switzerland 

Filed Dec. 31, 1990, Ser. No. 636,222 

Claims priority, application Switzerland, Jan. 17, 1990, 

139/90-5 
Int. C15 BOSB 3/02 

US. Cl. 118—313 9 Claims 

1. Apparatus for invalidating security prints printed on print 
carriers, with at least one ink reservoir and with at least one 
device for applying ink to security prints detected as misprints, 
wherein said ink reservoir is a trough (3) which is installed so 
as to be vertically displaceable in a stand (1) and which is 
adjustable by means of a controlled actuating member (6) 
between a lower position of rest and an upper working posi- 
tion, said at least device for applying the ink being a centrifugal 
wheel (7) which continuously rotates during operation and 
which is arranged in said stand (1) above said trough (3) on a 
horizontal drive shaft (8) and is covered by a cowl (9) having 
an orifice (10), in front of which said print carriers (P) are 
moved past, said centrifugal wheel (7) being located above the 
ink level (5’) in the position of rest of said trough (3), but dips 
into the ink (4) in the working position of said trough (3), and 
wherein there is an adjustable shutter (1) which is movable in 
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synchronism with said trough (3) and which exposes said 
orifice (10) of said cowl (9) in the working position of said 


trough (3), but covers said orifice (10) in the position of rest of 
the latter. 


5,097,792 
COATING APPARATUS 
Masahiro Umemura; Setsuko Kawahara; Takemasa Namiki; 
Seiichi Tobisawa; Shigetoshi Kawabe; Takeshi Nakajima; 
Yasushi Nakano, and Noboru Koyama, all of Hino, Japan, 
assignors to Konica Corporation, Tokyo, Japan 
Filed Mar. 8, 1990, Ser. No. 490,742 
Claims priority, application Japan, Mar. 20, 1989, 1-69062; 
Mar. 24, 1989, 1-73009 
Int. Cl.5 BOSC 3/18, 5/02 


US, Cl. 118—314 7 Claims 


1. An apparatus for coating a flexible support moving in a 
downstream direction, said apparatus comprising a first slot 
between a front edge and a center edge downstream thereof, a 
second slot between said center edge and a back edge down- 
stream thereof, a coating solution extruded continuously from 
each said slot onto said flexible support which passes continu- 
ously along a front edge surface on said front edge, a center 
edge surface on said center edge, and a back edge surface on 
said back edge in that order, a straight line portion on said front 
edge surface extending to a downstream terminal end of said 
front edge, said straight line portion not exceeding 1 mm in 
length in said downstream direction, a portion of at least one of 
said center surface and said back surface protruding toward 
said support beyond an extension line from said straight line 
portion, a portion of said back edge protruding toward said 
support beyond a tangent line to a downstream end of said 
center edge surface. 
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5,097,793 
THIN FILM VACUUM EVAPORATION DEVICE 
Akira Shuhara; Kazuhiro Oka; Takeshi Morita, and Megumi 
Ohmine, all of Amagasaki, Japan, assignors to Mitsubishi 
Denki Kabushiki Kaisha, Tokyo, Japan 
Filed Apr. 24, 1990, Ser. No. 513,846 
Claims priority, application Japan, May 11, 1989, 1-118199; 
Jun. 22, 1989, 1-160459 
Int. Cl.5 C23C 16/00 


US. Cl. 118—715 8 Claims 


6. A thin film vacuum evaporation device, comprising: 

a reaction chamber having a light transmitting window; 

discharging means connected to said reaction chamber for 
keeping a vacuum in said reaction chamber; 

a target held in said reaction chamber; 

light beam directing means for directing a beam of light to 
said target through said light transmitting window to 
evaporate a part of said target; 

a member held in said reaction chamber, on which evapo- 
rated material from said target is deposited; 

a differential pressure chamber enclosed by a partition wall 
formed to cover said light transmitting window within 
said reaction chamber and provided with an orifice, posi- 
tioned on an optical path of the light beam, of size suffi- 
cient to pass the beam of light through the orifice; and 

gas introducing means for introducing a gas into said differ- 
ential pressure chamber. 


5,097,794 
APPARATUS FOR TRANSPORTING SUBSTRATES IN A 
VACUUM COATING SYSTEM 
Peter Mahler, Hainburg; Klaus Michael, Gelnhausen; Rainer 

Gegenwart, Roedermark, and Michael Scherer, Rodenbach, 

all of Fed. Rep. of Germany, assignors to Leybold Aktien- 

gesellschaft, Hanau, Fed. Rep. of Germany 

Filed Nov. 21, 1990, Ser. No. 616,342 

Claims priority, application Fed. Rep. of Germany, Sep. 21, 

1990, 4029905 
Int. C1.5 C23C 16/00 

US. Cl. 118—719 4 Claims 

1. Apparatus for transporting substrates along a path 
through a vacuum coating system with several coating sta- 
tions, each said substrate having a first face which is coated and 
an opposed face, said apparatus comprising 

a housing having a top; 

a substantially planar heating device running parallel to said 
path, said heating device being fixed to said top of said 
housing and extending vertically toward said bottom; 

first sliding means extending through said housing parallel to 
said path past said coating stations, 

second sliding means extending through said housing paral- 
lel to said path past said coating stations, said second 
sliding means being spaced vertically below said first 
sliding means, 
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a substrate holder comprising a foot part which carries a pair under, and a slot having a long axis extending parallel to 
of parallel rails having respective mutually facing grooves the long axis of said elongate latch bar; 
which are vertically spaced to engage respective first and __c) said bushings respectively extending between said guide 
sidewalls, transversely to said channels and through said 
slot for reciprocal sliding of said latch bar relative to said 
latch guides; and 


_/ 


> 26 EE Te at B 2." 


a 6 


d) sound deadening, resilient material extending about said 
bushings and through said slots whereby said latch bar 


d slidi eans, and hannel abo id 
Se ee ee ee ee oe quietly impinges on said bushings as said latch bar moves 


sliding means, said heating device extending into said 


channel, said channel running parallel to said path. with respect to said latch guides. 


5,097,795 ose nae - 
WATER PURIFICATION SYSTEM AND APPARATUS FEEDER 
Walter H. Adey, Washington, D.C., assignor to Ecological Sys- Larry J. Van Zee, Beacon, Iowa; Thomas W. Arndt, Belleville, 
tems Technology, L.P., Washington, D.C. Mich.; Frank E. Hayward, Fairfield, Iowa; Ben O. Hall, 
Continuation-in-part of Ser. No. 228,114, Aug. 4, 1988, Pat. No. _ Oskaloosa, Iowa, and Millard N. Williams, Oskaloosa, Iowa, 
4,966,096. This application Feb. 2, 1990, Ser. No. 477,439 assignors to Intraco, Inc., Oskaloosa, Iowa 
The portion of the term of this patent subsequent to Oct. 30, Filed Oct. 23, -_ Ser. No. 426,078 
2007, has been disclaimed. Int. Cl.> AO1K 39/01 
Int. CLS AO1K 63/04 USS. Cl, 119—57.4 
US. Cl. 119—3 43 Claims 


1. An algal turf scrubber comprising: 
a moveable surface for growing an algal turf when said 
surface is in contact with water; 
an algal turf on said surface; and 
moving means for moving said surface to create an oscilla- 1. A poultry feeder for attachment to feed conveyance 
tory surge of water across said algal turf when it is in means, comprising: 
contact with water. a. a barrel member releasably attachable to the feed convey- 
_ ance means; 
5,097,796 b. a cage mounted on said barrel member; 
FF ie c. a feed pan supported by said cage below said barrel mem- 
ANIMAL CAGE AND DOOR LATCH ber vertically adjustable relative thereto and having a 
Robert Reimers, Gardner, Kans., assignor to Schroer Manufac- feeding region accessible to the feeding poultry; and 
turing Company, Kansas City, Mo. d. a feed conduit unadjustably fixed inside of said barrel 
Filed Jan. 16, 1990, Ser. No. 465,942 member for passing feed to said feed pan and which stores 


Int. Cl.5 AO1K 31/00 
US. Cl. 119—17 5 Clai feed for extended supply to the feed pan. 


1. A latch arrangement for animal containment cages com- 
prising: 5,097,798 
a) upper and lower latch guides respectively having spaced FOWL WATERING SYSTEM 
side walls forming through channels, inlets for receiving a Larry L. Little, P.O. Box 270, Carlinville, Ill. 62626 
latching pin, and bushings; Continuation-in-part of Ser. No. 440,272, Nov. 22, 1989. This 
b) an elongate latch bar extending between and through said application Jun. 8, 1990, Ser. No. 535,042 
channels of said upper and lower guides and having oppo- Int. C15 A91K 7/00 
site ends, each with a hook portion for extending over U.S. Cl. 119—72 4 Claims 
respective said inlets and trapping said latching pin there- 1. Apparatus comprising a tubular water pipe, a thin verti- 


316-926 O.G.-92-9 
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cally elongated ridge formed on the upper side of and extend- 
ing the length of said pipe, said pipe and said ridge being 
integrally formed of plastic, said ridge having opposing verti- 
cal sides, at least one coupling extending adjacent said sides of 
said ridge, interengaging means on said ridge and on said 


coupling for attaching said coupling to said ridge, said interen- 
gaging means comprising a laterally extending rib on each of 
said opposing vertical sides and ribs on said coupling which 
engage said ribs on said ridge, and at least one strengthening 
means on said ridge between said pipe and said coupling, and 
said coupling including means for connection to a hanger wire. 


5,097,799 
ODOR CONTROL ANIMAL LITTER CONTAINING 
SODIUM FLUORIDE 
Fred A. Heitfeld, Castro Valley, and Randy L. Weod, San Ra- 

mon, both of Calif., assignors to The Clorox Company, Oak- 
land, Calif. 

Continuation of Ser. No. 223,502, Jul. 25, 1988, Pat. No. 
4,957,063. This application Aug. 30, 1990, Ser. No. 575,261 

Int. Cl.5 AOIK 1/015 


USS. Cl. 119—172 11 Claims 


INHIBITION OF AMMONIA FORMATION 
USING SODIUM FLUORIDE 


wes yag/mi) 
a 
WH (ug/ml) 


% NoF (by weight) 


1. An odor control animal litter comprising: particles of an 
absorbent litter substrate, said particles being contacted with 
an odor-controlling-effective amount of an alkali metal fluo- 
ride. 


OFFICIAL GAZETTE 


MARCH 24, 1992 


5,097,800 
HIGH SPEED APPARATUS FOR FORMING 
CAPACITORS 
David G. Shaw, Glens Falls; Angelo Yializis, South Glens Falls; 
Donald S. Strycker, and Mooyoung Ham, both of Glens Falls, 
all of N.Y., assignors to Spectrum Control, Inc., Erie, Pa. 
Continuation of Ser. No. 284,068, Dec. 13, 1988, abandoned, 
which is a division of Ser. No. 946,146, Dec. 22, 1986, 
abandoned, which is a continuation of Ser. No. 620,647, Jun. 14, 
1984, abandoned, which is a continuation-in-part of Ser. No. 
562,779, Dec. 19, 1983, abandoned. This application Jul. 10, 
1990, Ser. No. 551,645 
Int. Cl.5 C23C 16/44 
US. Cl. 118—730 


1. A high-speed apparatus for forming capacitors comprising 
a vacuum chamber, a carrier in the vacuum chamber defining 
a continuous surface configured to move at a rate of from 


about 150 feed per minute to about 600 feed per minute during 


the forming operation, a metal depositing device in the vacuum 
chamber for depositing layers of metal on the moving surface, 
a dielectric depositing device in the vacuum chamber, the 
dielectric depositing device including (a) means for atomizing 
a radiation-curable polyfunctional acrylic monomer to form 
liquid droplets of said monomer, (b) a heated surface on which 
the atomized monomer droplets impinge and are flash vapor- 
ized, and (c) means for thereafter condensing the flash-vapo- 
rized monomer on the metal layers to thereby form a monomer 
coating on each successive metal layer, a radiation source in 
the vacuum chamber positioned for curing successive mono- 
mer coatings after each such coating has been deposited to 
thereby form a polymer dielectric layer, and means for con- 
trolling each of the devices so that metal is deposited, a mono- 
mer coating is deposited, and the monomer coating is cured to 
form the polymer dielectric layer before the moving surface 
passes the devices again for successive metal layers, monomer 
coatings and curings. 


5,097,801 
WASTE ENERGY HOT WATER HEATER 
Daniel E. Burns, 307 Goose Creek Blvd., Goose Creek, S.C. 
29445 
Filed Aug. 11, 1989, Ser. No. 392,647 
Int. C1.5 F22B 33/00 
US. Cl. 122—20 B 2 Claims 
1. An apparatus for extracting waste heat from a primary 
heating device exhaust flue to heat water, said apparatus com- 
prising: 
a) a housing comprising: 
i) rectangular front and rear panels, 
ii) top, bottom, and side panels joined between the front 
and rear panels to form an enclosure, 
iii) a flue inlet aperture in the bottom panel, 
iv) a flue outlet aperture in the top panel, and 
v) a rectangular access opening in the front panel; 
b) a heat exchanger sized to fit through the access opening, 
said heat exchanger comprising: 
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i) inlet and outlet headers, each formed with front, rear, 
and side conduits into a square shape, and 
ii) a plurality of spiral shaped heat exchange coils extend- 
ing between the inlet and outlet headers to form a flow 
path for water to be heated; 
c) an access panel for covering the access opening, includ- 
ing: 
i) a water inlet means for supplying water to the inlet 
header, 
ii) a water outlet means for transporting heated water 
from the outlet header, and 
iii) means for removably attaching the access panel to the 
front panel of the housing; 
d) a baffle means mounted between the front and rear panels 
of the housing and sized to encompass the heat exchanger, 
said baffle means comprising: 


i) two side walls adjacent the heat exchanger and spaced 
apart from the bottom, top, and side panels of the hous- 
ing to form a bypass path for flue gas, 

ii) rail means extending inward at the base of the side walls 
for supporting the heat exchanger, and 

iii) two dampers hingedly mounted adjacent a bottom 
edge of the side walls, said dampers sized to form a 
closure between the side walls and prevent flue gas flow 
across the heat exchanger while directing flue gas 
through said bypass path when in a closed position and 
to direct flue gas across said heat exchanger when in an 
open position; and 

e) operating means for moving the dampers in response to 
hot water demand. 


5,097,802 
CONDENSING FURNACE WITH SUBMERGED 
COMBUSTION 

Lawrence G. Clawson, Dover, Mass., assignor to Raytheon 
Company, Lexington, Mass. 

Filed Nov. 30, 1990, Ser. No. 621,141 
Int. Cl.5 F22B 1/02 

US. Cl. 122—31.1 25 Claims 

1. A furnace comprising: 

a burner for providing combustion products; 

a recuperative heat exchanger having an upward flow path 
for combustion products across metal heat exchange sur- 
faces; 

means coupled between said burner and said recuperative 
heat exchanger for raising the dew point of said combus- 
tion products from said burner before introduction into 
said recuperative heat exchanger; 

said dew point raising means comprising reservoir means for 
holding liquid, said reservoir means comprising a partition 
having a lower region submerged in said liquid thereby 
separating said reservoir into first and second chambers 
between said burner and said recuperative heat exchanger; 

means for providing a pressure differential from said first 
chamber to said second chamber wherein said combustion 
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products provided in said first chamber by said burner 
flow from said first chamber through said liquid into said 
second chamber wherein the dew point of said combus- 
tion products is elevated; 

means for cooling said combustion products in said recuper- 
ative heat exchanger below the natural dew point of said 
combustion products so that condensate forms on said 
metal heat exchange surfaces and flows downwardly 
counter to the upwardly flow of said combustion products 


maintaining said metal heat exchange surfaces in a sub- 
stantially continuous set state, said second chamber of said 
reservoir means being positioned to receive condensate 
dripping from said recuperative heat exchanger; and 

a controller for activating said pressure differential provid- 
ing means and said burner, said controller comprising 
means for continuing to activate said pressure differential 
providing means for a predetermined time period after 
said burner is deactivated. 


5,097,803 
FUEL SUPPLY AND CONTROL SYSTEM FOR 
COMPRESSION IGNITION ENGINES 
Mark P. Galvin, Wadestown, New Zealand, assignor to Her 
Majesty the Queen in right of New Zealand, Lower Hutt, New 
Zealand 


Filed Aug. 17, 1990, Ser. No. 568,725 
Claims priority, application Japan, Aug. 22, 1989, 1-215866 
Int. Cl.5 FO2B 43/10; FO2M 27/02 
US. Cl. 123—3 29 Claims 


1. A fuel supply system for an internal combustion engine of 
the compression ignition kind and having liquid fuel injection 
means for injecting fuel into each combustion chamber of the 
engine, said system comprising a supply source of liquid alco- 
hol fuel as the principal fuel a main fuel supply line from said 
supply source coupled to the fuel injection means for supply of 
the principal fuel to the engine, a source of supply of an ether 
pilot fuel having a wider flammability range and higher cetane 
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number than the principal fuel, and delivery means for deliver- 
ing prescribed quantities of said pilot fuel to the engine via a 
condensation extraction means which removes at least part of 
any readily condensible content of the pilot fuel prior to deliv- 
ery to the engine and mixing with inlet air in the combustion 
chamber of the engine, said pilot fuel reacting with air in the 
combustion chamber to ignite under compression to raise the 
temperature of the fuel mixture therein and enable initiation 
and acceleration of ignition under compression of said princi- 
pal fuel on injection. 


5,097,804 
PHASE CHANGE DEVICE 
John E. Brune, Parma, and Darryl! J. Muir, Bellevue, both of 
Mich., assignors to Eaton Corporation, Cleveland, Ohio 
Filed Apr. 18, 1991, Ser. No. 687,155 
Int. Cl.5 FOIL 1/34 


US, Cl. 123—90.17 7 Claims 
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1. In an internal combustion engine comprising a housing 
and a camshaft mounted for rotation within said housing, a 
phase change device comprising an input member supported 
for rotation on said camshaft; an output member fixed to said 
camshaft; advancing means interconnecting the input and 
output members, said advancing means being operative upon 
axial movement to effect limited relative rotation between the 
input and output members; drum means supported for rotation 
on said camshaft and engaged with said advancing means to 
effect said axial movement of said advancing means when a 
retarding force is applied to said drum means; actuating means 
operable to apply said retarding force; and means conducting 
engine lubricating oil to said actuating means; the improve- 
ment comprising a fluid sealing element acting between said 
housing and said input member. 


5,097,805 
VALVE DRIVING SYSTEM FOR INTERNAL 
COMBUSTION ENGINE 

Tatsuya Uesugi; Noriyuki Iwata; Osamu Sado, and Kazuhiko 

Hashimoto, all of Hiroshima, Japan, assignors to Mazda 

Motor Corporation, Japan 

Filed Oct. 1, 1990, Ser. No. 591,341 

Claims priority, application Japan, Sep. 29, 1989, 1-115468; 

Sep. 29, 1989, 1-256277 
Int. C1.5 FOIM 1/06 

USS, Cl. 123—90.34 8 Claims 

1. A valve driving system for an internal combustion engine 
having an intake cam shaft exclusively for driving intake valve 
means and an exhaust cam shaft exclusively for driving exhaust 
valve means, at least either said intake valve means or said 
exhaust valve means being pluralized for each cylinder of said 
engine, there being a difference in number between said intake 
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valve means and said exhaust valve means, and a cylinder 
head, said system comprising: 
transmitting means extending between an output shaft of 
said engine and one of said cam shafts driving more valve 
means; 
said cam shafts each having an extension including a flange 
part positioned to protrude through a wall of said cylinder 
head and mounting a gear thereon, said gears meshing 
such that said one cam shaft transmits motive power to the 
other of said cam shafts; 
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bearing means, mounted on a cylinder head of said engine, 
for supporting each of said cam shafts; 

a gear housing, extending outwardly from said cylinder 
head, enclosing said gears and having contact parts adja- 
cent to said flange parts; 

a friction gear located outwardly of said flange part of said 
other cam shaft and said gear thereon; and 

locking means, mounted on said flange part of said other 
cam shaft, for retaining said friction gear fixed relative to 
said gear of said other cam shaft, said locking means con- 
tacting one of said contact parts. 


5,097,806 
MULTI-MODE ENGINE CLEANING FLUID 
APPLICATION APPARATUS AND METHOD 
Marcel Vataru, Los Angeles, and James L. Baylor, Fontana, 
both of Calif., assignors to Wynn Oil Company, Fullerton, 
Calif. 
Filed May 6, 1991, Ser. No. 696,493 
Int. Cl.5 F02B 77/00 
US. Cl. 123—198 A 16 Claims 
1. In the method of cleaning internal combustion engine fuel 
injector means, valves and combustion chambers, and employ- 
ing a canister containing a liquid mixture that includes engine 
fuel and injector cleaning solvent, the steps including: 

a) charging pressurized gas into the canister to a selected 
high-pressure level, 

b) communicating the interior of the canister with a passage 
extending to said injector means and operating the engine, 
including a fuel pump to provide pressurized fuel dis- 
charge which is delivered to said passage, 

c) terminating operating of the fuel pump, 

d) continuing operating of the engine by allowing substan- 
tially continuous pressurized flow of said mixture in the 
canister to said injector means, via said passage, and until 
the mixture in the canister depletes, and after pressure 
drops to a selected lower level, re-charging pressurized 
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gas into the canister to a selected high-pressure level, and 
continuing said communication of the canister interior 


with said passage to flow more of said mixture to the 
injector means while the engine is running. 


5,097,807 
COMBUSTION CHAMBER FOR DIESEL ENGINES 
Hiroshi Oikawa; Naohisa Nakashima, both of Tokyo; Minoru 
Matsui, and Tadao Ozawa, both of Nagoya, all of Japan, 
assignors to Mitsubishi Motors Corporation, Tokyo and NGK 
Insulators, Ltd., Aichi, both of, Japan 
Continuation of Ser. No. 227,802, Aug. 3, 1988, abandoned. This 
application Mar. 29, 1991, Ser. No. 678,180 
Claims priority, application Japan, Aug. 12, 1987, 62-200059 
Int. Cl.5 FO2B 23/06 
US. Cl. 123—276 19 Claims 
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1. A combustion chamber for a diesel engine, comprising: 
an inner wall comprising 
(a) a fuel impinging area upon which fuel is directly in- 
jected, said fuel impinging area comprising a top surface 
of a piston head and an inner wall of a cavity formed in 
said piston head, and consisting essentially of a ther- 
mally conductive metallic member, and 
(b) a remaining area which is shielded from direct injec- 
tion of fuel and which at least partially consists of a 
heat-resisting material, said remaining area comprising a 
first layer of heat-resisting material arranged beneath a 
lower surface of a cylinder head; and 
a sintered ceramic body consisting of partially stabilized 
zirconia arranged between said lower surface of said 
cylinder head and said first layer of heat-resisting material; 
wherein that portion of said combustion chamber inner wall 
which is formed of said heat-resisting material has a sur- 
face area ratio of at least 40% with respect to a total 
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surface area of said combustion chamber inner wall except 
a surface area of said cavity. 


5,097,808 
ENGINE CONTROL SYSTEM FOR INTERNAL 
COMBUSTION ENGINE 

Kazuo Tanaka; Hideo Shiraishi, and Masanao Okano, all of 

Hiroshima, Japan, assignors to Mazda Motor Corporation, 

Hiroshima, Japan 

Filed Sep. 7, 1990, Ser. No. 578,657 
Claims priority, lapan, Sep. 7, 1989, 1-230498 


application J: 
Int. Cl.5 FO2D 41/16; F02P 5/145 


10 Claims 


1. An engine control system for an internal combustion 
engine of a vehicle provided with a hydraulic pressure oper- 
ated power steering system having a power steering pump 
driven by said engine, comprising: 

engine torque control means for increasingly or decreasingly 

varying output torque of said engine according to engine 
operating conditions, 

a hydraulic pressure sensor for detecting a hydraulic pres- 

sure of a fluid discharged by said power steering pump; 

a temperature sensor for detecting a temperature of said 

fluid; and 

control means for forcing said engine torque control means 

to increasingly vary said output torque when said hydrau- 
lic pressure sensor detects hydraulic pressure higher than 
a predetermined hydraulic pressure and suspending varia- 
tion of said output torque by said torque control means 
while said temperature sensor detects a temperature lower 
than a predetermined temperature. 


5,097,809 
ENGINE CONTROL SYSTEM AND METHOD FOR 
CHANGING ACCELERATION RESPONSE 

CHARACTERISTIC 
Teruji Sekozawa, Kawasaki; Takanobu Ichihara, Katsuta; 
Makoto Shioya, Tokyo; Motohisa Funabashi, Sagamihara, 
and Kazuya Kawano, Katsuta, all of Japan, assignors to Hita- 

chi, Ltd., Tokyo, Japan 
Filed Oct. 26, 1990, Ser. No. 603,933 
Int. CL.5 FO2P 5/14 


1. An engine control method for changing the acceleration 
response characteristics of a vehicle, comprising the steps of: 
determining a value of the generated torque of an engine 
from at least one of measurement parameters including an 
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intake air amount per one rotation of the engine, an intake 
manifold inner pressure and a throttle opening; and 

inputting the value of said generated torque to a control 
model for simulating the response characteristics of 
torque input to acceleration output of a drive-line system 
of said vehicle to produce an ignition timing correction 
value for adjusting the ignition timing in such a direction 
that a predetermined acceleration response characteristic 
is obtained in accordance with an output from the control 
model; 

adjusting the ignition timing in such a direction that the 
predetermined acceleration response characteristics are 
obtained in accordance with a value of said generated 
torque. 


5,097,810 
ALLERGY TESTING APPARATUS AND METHOD 

Henry Fishman, 5173 Linnean Terr. NW., Washington, D.C. 

20008; Gary D. Johnson, New York, N.Y.; Jeffrey G. Smith, 

Arlington, Va., and Leonard Holtz, Oceanside, N.Y., assign- 

ors to Henry Fishman, Washington, D.C. 

Filed Apr. 6, 1990, Ser. No. 506,606 
Int. Cl.5 A61B 5/00 

US. Cl. 128—743 


1. An allergy testing apparatus for testing a patient for a 

plurality of allergies at substantially the same time, comprising: 

a frame member; 

an actuating member resiliently suspended from said frame 
member by suspending means; 

actuating means on said actuating member for moving said 
suspended actuating member relative to said frame mem- 
ber; 

a plurality of spaced apart substance sources mounted in said 
frame member below said actuating member for carrying 
respective substances which are to be applied to the skin 
of a patient for testing; and 

a plurality of spaced apart pricking or piercing means on said 
actuating member and extending in substantially the same 
direction, each pricking or piercing means being associ- 
ated with a respective substance source, said pricking or 
piercing means being movable from an inactive position 
out of contact with the skin of a patient to an active posi- 
tion for pricking or piercing the skin of a patient and 
applying an associated substance from said respective 
substance source to the skin of the patient when moved 
from said inactive position to said active position; 

said actuating member being movable relative to said frame 
member against the resiliency of said resilient suspending 
means for moving said plurality of pricking or piercing 
means from said inactive position to said active position to 
contact said substances contained in said plurality of 
spaced apart substance sources, respectively, and to apply 
the respective substances to the pricked or pierced skin of 
the patient at substantially the same time with said sub- 
stances being spaced apart on the skin of said patient. 
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5,097,811 
PROCESS FOR OPERATING A TWO-STROKE 
INTERNAL COMBUSTION ENGINE 
Andreas Baumiiller, Munich, Fed. Rep. of Germany, assignor to 
Ficht GmbH, Kirchseeon, Fed. Rep. of Germany 
PCT No. PCT/EP89/00366, § 371 Date Oct. 2, 1990, § 102(e) 
Date Oct. 2, 1990, PCT Pub. No. WO89/09872, PCT Pub. 
Date Oct. 19, 1989 
PCT Filed Apr. 5, 1989, Ser. No. 585,128 
Claims priority, application Fed. Rep. of Germany, Apr. 6, 
1988, 3811553 
Int. Cl.5 FO2D 17/02, 3/00; F02M 69/10; F02B 1/10 
7 Claims 


1. Process for operating a two-stroke combustion engine 
with an electronically controlled direct fuel injection into the 
cylinder, wherein the fuel injection in the no-load and the 
lower underload mode is performed intermittently, character- 
ized in that 

the electronic control for the intermittent operation of the 

injection nozzle additionally opens the throttle beyond the 
no-load or underload condition in order to supply a larger 
amount of fresh air, and 

the fuel is injected during a load-depending but constant 

rotational angle with a constant fuel volume flow. 


5,097,812 
SLOPING-EDGE-CONTROLLED FUEL INJECTION 
PUMP FOR INTERNAL COMBUSTION-ENGINE 
Ulrich Augustin, Kernen, Fed. Rep. of Germany, assignor to 

Daimler-Benz AG, Fed. Rep. of Germany 
Filed Jul. 12, 1990, Ser. No. 551,308 
Claims priority, application Fed. Rep. of Germany, Jul. 14, 
1989, 3923306 
Int. Cl.5 FO2M 37/04 


US. Cl. 123—500 8 Claims 
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1. Sloping-edge controlled injection pump for internal com- 
bustion engines, comprising: 

a pump cylinder, 

a cam-operated pump plunger slidably and rotatably dis- 
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posed in the pump cylinder to thereby define a pump 
working chamber together with the pump cylinder, 

first and second fuel feed bores in the pump cylinder which 
open to the pump working chamber at diametrically oppo- 
site sides of the pump cylinder, 

an upper control edge on the pump plunger for effecting 
start of fuel delivery and a lower sloping control edge on 
the pump plunger for effecting cessation of fuel delivery 
as the pump plunger moves axially in the pump cylinder, 

first and second stop grooves disposed at symmetrically 
arranged opposite diametric sides of the pump plunger, 
said stop grooves extending between the upper and lower 
control edges, 

and fuel delivery interruption groove means for effecting 
interruption in fuel delivery during a predetermined fuel 
injection interruption range of the travel path of the pump 
plunger in the pump cylinder, said fuel delivery interrup- 
tion groove means including first and second peripheral 
grooves in the pump plunger and first and second bypass 
grooves in the pump cylinder which are disposed in rota- 
tionally symmetric locations at opposite diametric sides of 
the plunger, said first peripheral groove and first bypass 
groove together connecting to the first fuel feed bore and 
said second peripheral groove and second bypass groove 
together connecting to the second fuel feed bore to 
thereby interrupt fuel injection in response to disposition 
of the plunger and cylinder in said fuel injection interrup- 
tion range, 

each of said bypass grooves being disposed in partly axially 
overlap the feed bores, 

wherein a top portion of the peripheral grooves is separated 
from the upper control edge by a piston separation web 
having an axial web width which is greater than the axial 
overlap of said bypass grooves with respect to the feed 
bores, and 

wherein said axial web width is at most 0.3 mm greater than 
said axial overlap. 


5,097,813 

FUEL PRE-HEATER FOR LIQUID FUELED ENGINE 
Peter Reiser, Esslingen/Neckar; Fritz Mohring, Ostfildern, and 

Adolf Schodt, Esslingen/Neckar, all of Fed. Rep. of Germany, 

assignors to J. Eberspiicher, Esslingen, Fed. Rep. of Germany 
Division of Ser. No. 210,630, Jun. 23, 1988, Pat. No. 5,022,851. 

This application Nov. 21, 1990, Ser. No. 616,888 

Claims priority, application Fed. Rep. of Germany, Feb. 7, 

1987, 3721834 
Int. Cl.5 FO2M 31/00 


U.S. Cl. 123—557 11 Claims 


1. A mobile unit heater liquid fuel preheating arrangement, 
comprising: a fuel tank; a heater element; a flue gas pipe having 
a heater end connected to the heater element and having a 
discharge end spaced a distance from the heater element for 
carrying flue gases generated in the heater away from the 
heater to the discharge end for discharging flue gases to atmo- 


GENERAL AND MECHANICAL 


2033 


sphere; a fuel flow canal; and flue gas pipe having a heat ex- 
change section connected between the heater and the dis- 
charge end, said flow canal surrounding the heat exchange 
section of said flow gas pipe; a first fuel line connected to said 
fuel tank and connected to fuel flow canal; a second fuel line 
connected to said fuel flow canal and connected to said heater; 
a fuel pump connected to the heater in communication with 
said second fuel line and, a return fuel line connected to said 
heater and connected to said fuel tank for returning preheated 
fuel, not needed for combustion, to the fuel tank. 


5,097,814 
TUNED AIR INSERT FOR INTERNAL COMBUSTION 
ENGINES AND RELATED PROCESS 
George C. Smith, 1738 Edeline Ave., McKinleyville, Calif. 95521 
Filed Sep. 17, 1990, Ser. No. 583,243 
Int. Cl.5 F02M 29/00 
U.S. Cl, 123—590 


8. A coupling for use in connecting an air cleaner and a 
carburetor of an internal combustion engine, the coupling 
being of tubular construction having an inlet end for attach- 
ment to an outlet end of an air cleaner, and an outlet end for 
attachment to a planar surface surrounding an inlet of the 
carburetor, the outlet end of the coupling having a flat annular 
surface adapted for flush engagement with said planar surface; 
and a tubular insert within the coupling, said insert tapering in 
a longitudinal direction from ~ larger diameter inlet end to a 
smaller diameter outlet end, said smaller diameter outlet end 
terminating an adjustable distance above said flat annular sur- 
face of the coupling. 


5,097,815 

IGNITION SYSTEM FOR INTERNAL COMBUSTION 
ENGINE 

Nobuyuki Oota, Kariya; Yasutoshi Yamada, Chita, and 
Motonobu Akagi, Anjo, all of Japan, assignors to Aisin Seiki 
K.K., Aichi, Japan 
Filed Oct. 3, 1990, Ser. No. 592,102 
Claims priority, application Japan, Oct. 3, 1989, 1-258305 


Int. C1.5 FO2P 3/05 
US. Cl. 123—606 6 Claims 

1. An ignition system for an internal combustion engine 

comprising 

a plurality of ignition coils having their primary windings 
which have one end connected to a feed bus and having 
their secondary windings connected in parallel to a spark 
electrode of an internal combustion engine; 

a plurality of switching means for turning ON and OFF the 
feed path to the primary winding of each of the plurality 
of ignition coils; 

ON command means for applying ON command signal to 
the switching means selectively and sequentially in a 
cyclical manner; 

integrating means for integrating a current flow through the 
respective primary winding; 

and timing control means for issuing, in response to an inte- 
grated value (wi) exceeding a present value (Wi), an OFF 
command to the ON command means for turning OFF the 
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ON command signal which is being applied to the switch- 
ing means and resetting the integrated value of the inte- 
grating means, and for issuing, after a delay time from the 
issuing of the OFF command, an ON command to the ON 


command means, wherein the delay time is predetermined 
such that while one of the ignition coils is feeding a dis- 
charge current to the spark electrode, the switching 
means connected to the primary winding of the other 
ignition coil begins to be turned ON and OFF. 


5,097,816 

PROJECTILE CONTAINER FOR USE WITH A DEVICE 
THAT SELECTIVELY DISCHARGES FRAGILE 
PROJECTILES, SUCH AS PAINTBALLS, UNDER THE 
INFLUENCE OF A SOURCE OF FLUID PRESSURE 
John D. Miller, 1475-D Mount Hope Rd., Fairfield, Pa. 17320 
Filed Aug. 21, 1990, Ser. No. 570,532 
Int. Cl.5 F41A 9/61; B65G 11/06 


4 8 
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1. A projectile container comprising: 
A) a hollow housing including 

(1) means for mounting said hollow housing on top of a 
device which selectively discharges fragile projectiles, 
such as paintballs, under the influence of a source of 
fluid pressure, 

(2) a bottom located adjacent to the device when the 
housing is mounted on top of the device, 

(3) a top unit, 

(4) a side wall connecting said housing bottom to said 
housing top unit, 

(5) a plurality of viewing ports defined through said hous- 
ing side wall, 

(6) a loading port unit located on said housing top, and 

(7) a discharge port unit located on said bottom in position 
to communicate with a firing chamber of the device; 

B) a projectile storage element located inside said hollow 
housing and including 

(1) an inlet section, 

(2) an outlet section, 

(3) a monolithic, on-piece helical ramp connecting said 
projectile storage element inlet section to said projectile 
storage element discharge section, said helical ramp 
(a) defining a continuous helical path extending around 

a central axis which is vertically oriented when the 
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housing containing said helical ramp is mounted on 
the device, and 

(b) said helical ramp being sized to slidingly accommo- 
date a multiplicity of projectiles thereon so that said 
projectiles move from said inlet section towards said 
outlet section under the influence of gravity, 

(4) a projectile movement control means which controls 
the movement of projectiles located in sid helical path 
during projectile movement towards said projectile 
storage element inlet section for preventing such pro- 
jectiles from rattling or jamming during such move- 
ment, said projectile movement control means includ- 
ing a multiplicity of flexible, arcuate elements extending 
above said ramp and biased inwardly of said helical 
path, each flexible element extending in parallel relation 
to a plane containing a ramp section immediately adja- 
cent to said each arcuate element, each arcuate element 
being curved to be convex with respect to a direction of 
projectile movement from said inlet section towards 
said outlet section. 


John N. Dodgen, Humboldt, Iowa, assignor to Dodgen Indus- 
tries, Inc., Humboldt, Iowa 
Continuation-in-part of Ser. No. 468,164, Jan. 22, 1990, Pat. No. 
4,996,969. This application Mar. 22, 1991, Ser. No. 673,365 
Claims priority, application Canada, Aug. 3, 1990, 2022660 
Int. Cl.5 F24B 3/00 


US. Cl. 126—25 R 5 Claims 
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1. A barbecue grill, comprising: 

a generally planar grill means having a central area and an 
edge area; 

said planar grill means having a partially open grillwork 
suitable for supporting meat products for cooking in a 
barbecue grill apparatus; 

solid fuel compartments on said grill means along at least a 
portion of said edge area to confine solid fuel components 
to said edge area; 

said grill means being mounted in the combustion compart- 
ment of a barbecue grill apparatus. 

said barbecue grill apparatus having an elongated support 
means extending over said central area with meat support 
elements thereon so that drippings from meat supported 
thereby will fall to said central area away from said fuel 
compartments. 
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5,097,818 
STRUCTURE OF GAS GOVERNOR 
Heui T. Kee, and Seung H. Kim, both of Seoul, Rep. of Korea, 
a = titel eet eemacdeie meee 
‘orea 


Filed Jul. 20, 1990, Ser. No. 554,924 
Claims priority, application Rep. of Korea, Jul. 20, 1989, 
89/10527; Aug. 1, 1989, 89/11478 
Int. Cl.5 F24C 3/00 


US. Cl. 126—39 E 20 Claims 


1. A gas governor, comprising: 

an elbow for receiving fuel gas, a body provided with a main 
burner gas channel and a pilot burner gas channel 
mounted therein connected to said elbow by a common 
burner gas channel, with said main burner gas channel and 
pilot burner gas channel being in communication with 
each other, a housing coupled to said body, a valve stem 
passing through said body and received in said elbow, a 
main burner nozzle having a centerline, said main burner 
nozzle being coupled to said body adjacent to a venturi 
tube of a main burner, said venturi tube having a center- 
line; 

said common burner gas channel being positioned in a direc- 
tion perpendicular to the axis of said valve stem; 

valve means connected to said valve means, for regulating 
passage of fuel gas between said elbow and said common 
burner gas channel; 

said main burner gas channel and pilot burner gas channel 
branching from said burner gas channel; and 

attachment means mounted at the outlet portion of said main 
burner gas channel for maintaining coaxial alignment 
between the centerline of said main burner nozzle and the 
centerline of the venturi tube. 


5,097,819 
DISPERSED BUBBLE CONDENSATION 
Sherwood G. Talbert; Anthony C. DeVuono; Richard N. Chris- 
tensen, all of Columbus, and Paul E. George, II, Dublin, all of 
Ohio, assignors to Gas Research Institute, I. 
Filed Jun. 24, 1991, Ser. No. 719,237 
Int. Cl.5 F24H 3/02 
USS. Cl. 126—110 R 


1. A direct contact heat-exchanger for condensing water and 
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recovering both sensible and latent heat from combustion 
product gases, and comprising: 

a.) an inlet header means having a combustion product gas 
inlet and an interiorly-contained essentially horizontal 
combustion product gas bubble distributor, 

b.) an outlet header means having a combustion product gas 
outlet and a continuously-open drain outlet for removal of 
water condensate, 

c.) heat-transfer tube element means cooperably connecting 
said inlet header means to said outlet header means, and 

d.) a water heat transfer medium contained and circulated 
within said inlet header means, said outlet header means, 
and said heat transfer tube element means, 

said inlet header means gas bubble distributor having a plural- 
ity of perforations whereby combustion product gases flowed 
into said gas bubble distributor from said inlet header means 
combustion product gas inlet are distributed in finely divided 
bubble form into said water heat transfer medium against a 
hydrostatic pressure differential essentially defined by the 
vertical distance between said plurality of perforations and said 
outlet header means continuously-open drain outlet. 


5,097,820 
ARTICULATING MOUTH-PROP DEVICE FOR USE IN 
THE DIAGNOSIS AND/OR TREATMENT OF PATIENTS 
SUFFERING FROM TRISMUS OR OTHER MEDICAL OR 
DENTAL PROBLEMS OR FOR OTHER PURPOSES 
David H. Shulman, 2 Hickory Hill Rd., Hunt Valley, Md. 
21030; Barry R. Berman, 2413 Velvet Ridge Dr., Owings 
Mills, Md. 21117, and Paul Varga, 213 W. Philadelphia Ave., 
Salisbury, Md. 21801 
Division of Ser. No. 344,068, Apr. 25, 1989, Pat. No. 4,991,566. 
This application Oct. 19, 1990, Ser. No. 600,601 
Int. Cl.> A61B 1/32 


US. Cl. 128—17 6 Claims 


1. In a device intended to be inserted into a patient’s mouth 
for treating a patient suffering from trismus or other related 
medical or dental problems, wherein the device includes at 
least one articulatable arm having a distal end means provided 
with a laterally-projecting pin, the pin having an end extending 
outwardly from said arm, the improvement which comprises a 
removable pad for the distal end means of the arm, the pad 
being formed of a pliable material and having a bore formed 
therein for cooperation with the pin, wherein the pad may be 
slidably received on the end of the laterally-projecting pin on 
the arm, pivotably mounted thereon and freely rotatable with- 
out restriction about the pin, whereby the pad may be slidably 
removed from the arm, and whereby a replacement pad may 
be disposed thereon following treatment of the patient with the 
device. 


5,097,821 
SOMATIC MUSICAL EXPOSURE SYSTEM 
Byron C. Eakin, 9258 Lazy La., Tampa, Fla. 33614 
Continuation-in-part of Ser. No. 112, Jan. 2, 1987, abandoned, 
which is a continuation of Ser. No. 807,711, Dec. 10, 1985, 
abandoned. This application Aug. 31, 1988, Ser. No. 238,424 


Int. Cl.5 A61H 1/00 
US. Cl. 128—33 1 Claim 
1. An acoustical somatic massage apparatus for exposing 
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users to sound vibrations from music for relaxing muscles and 
stimulating imagery, comprising: 

a lower chamber formed of a planar lower horizontal mem- 
ber, a planar intermediate horizontal member thereabove, 
and vertical members therebetween to define an essen- 
tially closed chamber, the members of the lower chamber 
being rigid to define a fixed volume therebetween; 

an upper chamber formed of the planar intermediate mem- 
ber, a planar upper horizontal member thereabove, and 
vertical members therebetween to define an essentially 
closed chamber, the horizontal members of the upper 


chamber being rigid and the vertical members of the 
upper chamber being resilient to define a variable volume 
therebetween; 

loudspeaker means mounted in aperture means within the 
intermediate member with, the loudspeaker means facing 
upwardly for creating sound vibrations in the upper cham- 
ber to vary the volume of the upper chamber and with its 
magnet and coil means depending into the lower chamber; 
and 

resilient padding means disposed over the top surface of the 
planar upper horizontal member. 


5,097,822 
VIBRATING BELT MASSAGER 
Paul S. Francis, Kansas City, Mo.; Todd L. Doyle, Kansas City, 
Kans., and Teryl K. Rouse, Kansas City, Mo., assignors to 
Triad Products, Inc., Kansas City, Mo. 
Filed May 25, 1990, Ser. No. 529,123 
Int. Cl.5 A61H 7/00 
US. Cl. 128—52 


12. Belt massaging apparatus for massaging the human body, 
comprising: 

an elongate flexible strap having opposite end portions; 

a pair of hand grips for the respective opposite end portions 
of said strap; 

an electric motor in one of said hand grips, said motor hav- 
ing an output shaft and energized and deenergized condi- 
tions wherein the output shaft is rotated and idle, respec- 
tively; 

means for coupling said output shaft with one end portion of 
said strap in a manner to effect pulling of the strap longitu- 
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dinally in one direction during one part of each cycle of 
the motor; 

means for resiliently coupling the other end portion of said 
strap with the other hand grip in a manner to effect pulling 
of the strap longitudinally in the opposite direction during 
the remaining part of each cycle of the motor, whereby 
the strap is reciprocated lengthwise relative to said hand 
grips during each cycle when the motor is energized; and 

switch means for switching the motor between the energized 
and deenergized conditions. 


5,097,823 
MECHANICAL DEVICE TO PHYSICALLY MASSAGE AN 
INDIVIDUAL 
Martin L. Kempler, 8630 NW. 26th Pl., Sunrise, Fla. 33322 
Filed Jun. 4, 1990, Ser. No. 532,696 
Int. Cl.5 A61H 7/00 


1. A massage device comprising: 

an exterior three dimensional frame formed from brackets 
attached at their ends forming the shape of a cubed box; 

support members spanning two sides of said cubed box; 

a rectangular frame located within said cubed box, said 
rectangular frame having rollers movably supported by 
said support members; 

said device provided with reciprocating means, said means 
causing said rectangular frame to reciprocate on a hori- 
zontal plane within said cubed box; 

four arms formed of elongated rectangular bars, said bars 
mounted intermediate their length to a fulcrum shaft 
secured to said rectangular frame; 

said four arms activated by a crank shaft supported by said 
rectangular frame, said crankshaft having four crank arms, 
staggered in their positioning with two of said crank arms 
being 180 degrees out of phase with the remaining two 
crank arms; 

a tension brake means supported by multiple brackets which 
are attached to said rectangular frame, said brake means 
being connected to said four arms through a plurality of 
tension springs which control the drop intensity of said 
four arms. 


5,097,824 
EXTENDED WEAR CERVICAL COLLAR 
Geoffrey C. Garth, 32 57th Pl., Long Beach, Calif. 90803 
Filed Dec. 7, 1990, Ser. No. 623,853 
Int. Cl.5 A61F 5/04 
US. Cl, 602—18 4 Claims 
1. A cervical collar formed from a stiff flexible plastic mate- 
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said upper portion when said first pair of wrap portions 
are wrapped with said one of said first wrap portions over 
another of said wrap portions about the lower leg portion 
of the baby; 

means for securing one of said second pair of wrap portions 
to said lower portion when said second pair of wrap 
portions are wrapped with said one of said second pair of 
wrap portions over an other of said wrap portions about 
the foot of the baby, 

a support member demountably attached to an opposite side 
of said central portion of said pad for supporting said foot 
and absorbing pressure executed on said foot by said hand 
of said technician; and 

means for demountably attaching said support member to 
said pad; 

wherein said slits register with the heel so that, with the foot 
extending substantailly perpendicular to the lower leg 
portion, the slits define an opening to provide access to the 
heel of the foot. 


rial, said collar comprising a neck encircling band comprising 
a back portion and a front portion, wherein a shelf-forming 
member is attached to said back portion, and wherein forming 


means are attached to said back portion for holding said back 
portion in a flexed conformation and for forming an occiput 
supporting shelf from said shelf-forming member. 


5,097,826 
PRESSURE MONITORING DEVICE FOR 
SELF-CONTAINED BREATHING APPARATUS 
5,097,825 Robert E. Gray, Glen Mills; Robert M. Armstrong, Clifton; 
TRAUMA PROTECTOR FOR USE IN DRAWING BLOOD Gene Keohane, Philadelphia, all of Pa., and Christopher E. 
Marilyn M. Murphy, 4606 Mountain View Trail, Clarkston, | Coombs, Boonton Township, Morris County, N.J., assignors 
Mich. 48016 to Cairns & Brother, Inc., Clifton, N.J. 
Continuation of Ser. No. 129,068, Dec. 7, 1987, abandoned. This Filed Nov. 13, 1989, Ser. No. 436,255 
application Feb. 21, 1989, Ser. No. 313,350 Int. CL.5 A61M 16/00 
Int. CL.5 A61F 13/06 USS. Cl. 128—204.18 


7 Claims 


1. A trauma protector for protecting a foot of a human baby 
from trauma occuring when the foot is grasp by a hand of a 
technician during the injection or removal of fluid from a heel 
of the foot, the foot having an instep opposite from the heel and 
an angle which joins the foot to the lower leg portion of the 
baby, said trauma protector comprising: 

a generally rectangular pad, said pad having a top, a bottom, 
said bottom being spaced apart and generally parallel to ' =. . 4 
said top, an two spaced apart and generally parallel sides, _ 1. Breathing apparatus, comprising: a facepiece proving & 

said pad having an outer surface and an inner surface, said field of view to a wearer thereof, said facepiece provided with 
inner surface being generally smooth and continuous for a first fitting; 
contacting the foot of the baby, a tank for containing pressurized breathing gas; 


said pad having a pair of slits, one slit extending form one 
side to a first inner position short of a center line extending 
between said top and bottom of said pad, the other slit 
extending from the other side to a second inner position 
short of said center line, wherein slits are substantially 
aligned with each other and are substantially parallel to 
said top, said pad having a central portion between said 
inner positions of said slits extending along an axis defin- 
ing an upper portion and a lower poriton, said upper 
portion extending from said axis to said top, said lower 
poriton extending from axis to said bottom, said upper 
portion having a first pair of wrap portions and said lower 
portion having a second pair of wrap portion, one wrap 
portion of each first and second pair of wrap portions 
extending an equal length along each respective slit; 

means for securing one of said first air of wrap poritons to 


a hose including a first end for being connected to said tank 
and a second end provided with a second fitting for being 
connected to said first fitting to supply breathing gas 
through said hose to said wearer of said facepiece; 

illumination means for being illuminated to indicate the 
presence of a predetermined pressure level of said breath- 
ing gas in said tank, said illumination means mounted on 
said second fitting in a predetermined position to place 
said illumination means in said field of view of said wearer 
of said facepiece upon aid second fitting being connected 
to said first fitting; and 

monitoring means for monitoring the pressure level of said 
breathing gas in said tank and for illuminating said illumi- 
nation means upon the pressure level of said breathing gas 
in said tank reaching said predetermined level. 
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5,097,827 
HOLDER FOR MEDICAL TUBING 
John Izumi, Glen Ellyn, Il., assignor to DDI Industries, Inc., 
Bedford Park, Ill. 
Filed Mar. 22, 1991, Ser. No. 673,379 
Int. Cl.5 A61M 15/08; A62B 7/00 
US. Cl, 128—207.18 


1. A medical tube holder for attachment to a patient’s nose 
septum for holding medical tubing inserted into the patient’s 
nose, said medical tube holder comprising: 

a first upstanding clamp arm for insertion into the patient’s 
nose and into contact engagement only with one side of 
the septum substantially along the length of said clamp 
arm, thereby leaving the nostril substantially unob- 


a handle having an exposed outer wall made from a ther- 
mally conductive material; 

a thermally conductive head secured to said handle such that 
heat is readily transferable from said head to said handle, 
said head including a front end and a rear end; 

a thermally conductive contact plate secured to said front 
end of said head; 

means for thermally and electrically isolating said contact 
plate from said head; 

thermoelectric means adjoining said contact plate, said ther- 
moelectric means being capable of producing a tempera- 
ture change in said contact plate in response to an electri- 
cal current flowing therethrough; 

means for causing current to flow through said thermoelec- 
tric means in a first direction, thereby causing said thermo- 
electric means to heat said contact plate; 

means for causing current to flow through said thermoelec- 
tric means in a second direction, thereby causing said 
thermoelectric means to cool said contact plate; 

said head including a thermally conductive portion adjoin- 
ing said thermoelectric means such that said head can 
function as a heat sink for dissipating heat generated by 
said thermoelectric means; 

a fan positioned within said head; and 

a plurality of vent openings extending into said head. 


structed; 
a second upstanding clamp arm oppositely spacially dis- 
posed to said first upstanding clamp arm for insertion into 5.097.829 
the patient’s nose and into contact engagement only with oe 
the oe side of the septum aati along the fos TEMPERATURE CONTROLLED COOLING SYSTEM 
of said clamp arm Tony Quisenberry, 67 Remington, Highland Village, Tex. 75067 
j 3 ; . Filed Mar. 19, 1990, Ser. No. 495,406 
said second upstanding clamp arm including a tube holder Int. CLS A61F 7/00: HOSB 1/02 
portion for engageably holding said medical tubing in US. Cl. 128—400 F / 
position; and ae 
connection means for connecting said oppositely spacially 
disposed first and second upstanding clamp arms at the 
end of the septum to define and maintain an acute included 
angle between said first and second upstanding clamp 
arms within the patient’s nose during contact engagement 
on opposite sides of the septum. 


5,097,828 
THERMOELECTRIC THERAPY DEVICE 
Richard Deutsch, 8 Mayview Ave., Islip, N.Y. 11751 
Filed Sep. 25, 1990, Ser. No. 587,407 
Int. Cl.5 AGF 7/00 


1. An improved temperature control fluid circulating system 
for automatically cooling a temperature control fluid in a 
thermal blanket with a thermoelectric cooling device having a 
cold side and a hot side when powered by electricity wherein 
said temperature control fluid is cooled by said cold side of said 
cooling device and pumped to, through, and from said blanket 
through first and second conduits, said improvement compris- 
ing: 
means for powering said cooling device with pulse width 
modulated electrical signals; 
means for sensing the temperature of fluid flowing within 
each of said conduits; 
means coupled to said sensing means for calculating from 
said sensed temperatures an indication of the temperature 
of said fluid flowing within said blanket; and 
means associated with said powering means for modifying 
the temperature of said fluid by controlling the pulse 
1. A therapeutic device for heating or cooling the skin and width modulation of the power supplied to said thermo- 
underlying muscles, comprising: electric cooling device. 
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5,097,830 lation pulses to the patient’s heart in response to a selected 

DEFIBRILLATOR WITH RELIABILITY VERIFICATION rate signal; 

Arild J. Eikefjord, Tananger, and Helge Fossan, Stavanger, both a first sensor means for sensing a first physiological parame- 
of Norway, assignors to Laerdal Manufacturing Corporation, ter of a patient and producing a first signal in response 
Portland, Oreg. thereto; 

Filed Mar. 30, rye Ser. No. 502,481 a second sensor means for sensing a second physiological 
Int. Cl.° AGIN 1/39 parameter of a patient and producing a second signal in 

US. Cl. 128—419 D response thereto; 

first processing means for processing said first signal to 
provide a first switch matrix input signal indicative of one 
or more characteristics of said first signal; 


Ai? ageetay RAE GY 


patient suffering from cardiac distress comprising: 
a high voltage source; 
a defibrillator pulse discharge circuit for coupling the high 
voltage source in a series.circuit with the patient to selec- 
tively deliver a defibrillation pulse from the high voltage 
source to the patient, the discharge circuit including at 
least one relay means responsive to a transfer relay signal 
for shifting from a first position in which the relay means 
opens the series circuit to a second position in which the 
relay means closes to permit the passage of the defibrilla- second processing means for processing said second signal to 
tion pulse to the patient; y provide a second switch matrix input signal indicative of 
treatment indicating means for providing a treatment indi- one or more characteristics of said second signal; 
cating signal corresponding to the patient being inacondi- an addressable switch matrix having as inputs said first and 
tion of cardiac distress of the type appropriate for the second switch matrix input signals and having as an output 
application of a defibrillation pulse to the patient; a unique set of numerical coefficients indicated by the 
control circuit means coupled to the treatment indicating values of said first and second switch matrix input signals; 
means and to the relay means for providing the transfer pe é 
relayu signal in response to the treatment indicating signal, means for computing a selected rate signal t tenetiias 
the control circuit means including a first processor re- and second signals and said unique set of numerical coeffi- 
sponsive to the treatment indicating signal and having a sath id selected rate signal being supplied to said pul 
first output for providing a first relay control signal in Caen, Ge eee oe 8 supp re 
response to the treatment indicating signal, a second pro- aes ee. 
cessor responsive to the treatment indicating signal and 
having a first output for producing a second relay control 5,097,832 
signal in response to the treatment indicating signal, the + sygreM AND METHOD FOR PREVENTING FALSE 
control circuit means also including a transfer relay circuit PACEMAKER PVC RESPONSE 
coupled to the respective first outputs of the first and cyjare w, Buchanan, Saugus, Calif., assignor to Siemens-Pace- 
second processors for receiving the first and second relay getter Inc. Sylmar, Calif. 
control signals, the transfer relay circuit having at least * "Filed Mar. 9, 1990, Ser. No. 491,385 
one transfer relay signal output at which the transfer relay Int. CL AGIN 1/365 
signal is provided in response to the receipt of both of the ys cy, 128—419 PG 
first and second relay control signals, whereby the relay 
means is in the open position so as to block the application 
of a defibrillator pulse to the patient in the event of an 
improper relay control signal from only one processor. 


5,097,831 
RATE-RESPONSIVE PACEMAKER WITH CIRCUITRY 
FOR PROCESSING MULTIPLE SENSOR INPUTS 

Anders Lekholm, Northridge, Calif., assignor to Siemens-Pace- 

setter, Inc., Sylmar, Calif. 

Filed Apr. 16, 1990, Ser. No. 510,337 
Int. Cl.5 A6GIN 1/368 ennenks Pac CaraerOn 

US. Cl. 128—419 PG 31 Claims 

1. A rate-responsive pacemaker for stimulating the heart of | 8. A method for preventing a false premature ventricular 
a patient, said pacemaker comprising: contraction (PVC) response of an implantable pacemaker, said 

pulse generating means for generating and delivering stimu- pacemaker including means for detecting a PVC and providing 
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a prescribed PVC response, said method comprising the steps 
of: 

(a) disabling said PVC detecting means upon the occurrence 
of any atrial event that might possibly be a valid atrial 
event; and 

(b) re-enabling said PVC detecting means only upon the 
occurrence of a prescribed enabling event. 


5,097,833 
TRANSCUTANEOUS ELECTRICAL NERVE AND/OR 
MUSCLE STIMULATOR 
James M. Campos, 22302 Center St., #2, Castro Valley, Calif. 
94546 
Filed Sep. 19, 1989, Ser. No. 409,121 
Int. Cl.5 AG1N 1/36 


US. Cl. 128—421 23 Claims 


4 


4 


PRIMARY PULSE RATE 


SECONDARY PULSE RATE (SUB-HARMONIC ) 


1. An apparatus for transcutaneously stimulating nerves 
and/or muscles in a body, comprising: 

means for generating an electrical signal which includes a 
sequence of pulses having a selected basic pulse sequence 
frequency, wherein each pulse includes positive and nega- 
tive excursions relative to a reference voltage; 

means for automatically changing the pulses in the pulse 
sequence between being initially positive-going and ini- 
tially negative-going upon the successive occurrence of a 
predetermined number of pulses in the pulse sequence, 
thereby producing at least one harmonic frequency in the 
sequence of pulses in addition to the basic pulse sequence 
frequency; and 

electrode means attachable to the generating means for 
applying the electrical signal to the body. 


5,097,834 
PROCESS FOR DETERMINING PARAMETERS OF 
INTEREST IN LIVING ORGANISMS 
Falko Skrabal, Graz, Austria, assignor to AVL AG, Schaffhau- 
sen, Switzerland 
Filed Aug. 2, 1989, Ser. No. 415,267 
Int. Cl.5 H61B 5/00 


US, Cl, 128—632 15 Claims 


1. A method for determining the actual concentration of at 
least one substance to be analyzed in a living organism, com- 
prising the steps of: 

introducing a perfusion fluid directly into the tissue of said 

living organism; 
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collecting said perfusion fluid after partial equilibration with 
said substance to be analyzed; 

testing said perfusion fluid for said substance to be analyzed 
to obtain a provisional concentration value of said sub- 
stance; 

additionally testing said perfusion fluid for at least one en- 
dogenous marker variable with a known tissue value to 
obtain a test value; 

calculating the degree of partial equilibration from said 
tissue value and said test value; and 

calculating the actual concentration of said substance to be 
analyzed from said degree of partial equilibration and said 
provisional concentration value. 


5,097,835 
SUBDURAL ELECTRODE WITH IMPROVED LEAD 
CONNECTION 

David A. Putz, Racine, Wis., assignor to Ad-Tech Medical 

Instrument Corporation, Racine, Wis. 

Filed Apr. 9, 1990, Ser. No. 506,271 
Int. Cl.5 A61B 5/0478 

U.S. Cl, 128—642 


1. An improved electrode for determining epileptogenic 
foci, such electrode being of the type having two dielectric 
layers, the electrode including: 

at least one electrical lead wire having at least a portion of its 

length interposed between the dielectric layers; 

at least one electrode disk interposed between the dielectric 

layers, such disk having a tab formed thereon and con- 
nected to the electrical lead wire, connection of such tab 
to such lead wire being by wrapping the wire on the tab 
and crimping the tab to the wire to create an electrically 
conductive circuit therebetween. 


5,097,836 
UNTRASOUND DIAGNOSTIC EQUIPMENT FOR 
CALCULATING AND DISPLAYING INTEGRATED 
BACKSCATTER OR SCATTERING COEFFICIENTS BY 
USING SCATTERING POWER OR SCATTERING POWER 
SPECTRUM OF BLOOD 

Isamu Yamada; Akira Shiba; Keiichi Murakami, all of Kawa- 
saki, and Takaki Shimura, Tokyo, all of Japan, assignors to 

Fujitsu Limited, Kawasaki, Japan 

Filed Feb. 15, 1990, Ser. No. 480,455 
Ciaims priority, application Japan, Feb. 16, 1989, 1-36694; 
Feb. 16, 1989, 1-36695 
Int. Cl. A61B 8/00 
U.S. Cl. 128—660.07 52 Claims 
1. Ultrasound diagnostic equipment for calculating and 
displaying an integrated backscatter of an organ comprising: 
means for receiving electrical signals representative of an 
ultrasound beam reflected from a tissue region and a blood 
region of an organ to a probe of an ultrasound diagnostic 
equipment; 

a tissue power means, connected to said receiving means to 
be supplied with received signals of said diagnostic equip- 
ment, for calculating tissue scattering power of tissues in 
said tissue region of an object of measure in said organ; 

a blood power means, connected to said receiving means to 
be supplied with said received signals, for calculating 
scattering power of blood in said blood region of said 
organ and estimating blood scattering power at the region 
of a portion of the tissues of said object of measurement by 
using said calculated scattering power of the blood; 
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an integrated backscatter means, connected to said tissue 
power means and said blood power means, for normaliz- 
ing said tissue scattering power by determining a quotient 
using said calculated tissue scattering power and said 
estimated blood scattering power, and for calculating an 


integrated backscatter by said normalized tissue scattering 
power; and 

display means, connected to said integrated backscatter 
means, for displaying a representation of said calculated 
integrated backscatter. 


5,097,837 
SYNCHRONOUS DEMODULATOR 
Joerg Reuschel, Sindelfingen, Fed. Rep. of Germany, assignor to 
Hewlett-Packard Company, Palo Alto, Calif. 
Filed Aug. 24, 1989, Ser. No. 398,230 
Claims priority, application European Pat. Off., Sep. 17, 1988, 


88115271-4 


Int. Cl.5 A61B 8/02 
10 Claims 


1. An ultrasonic system, comprising: 

ultrasound transmitting means for emitting bursts of high- 
frequency ultrasound waves, 

ultrasound receiving means for receiving ultrasound waves 
reflected by said moving object, said ultrasound receiving 
means including a demodulator circuit which isolates a 
signal indicative of a Doppler component of the reflected 
ultrasound waves in order to determine the speed of said 
moving object in relation to said ultrasound transmitting 
means, said demodulator circuit comprising: 

an integrating circuit having a time constant which is consid- 
erably longer than the duration of a single oscillation of 
said reflected high frequency ultrasound waves; 

an actuatable switch coupled to an input of said integrating 
circuit; 

means for actuating said actuable switch with said reflected 
high frequency ultrasound waves at least during reception 
periods, and 

means for holding an output value of said integrating circuit 
during time intervals when said actuable switch is open. 


GENERAL AND MECHANICAL 


5,097,838 
ULTRASONIC ENDOSCOPE 

Kenji Hirooka, Hachioji; Yoshitake Saito, Kunitachi; Takeshi 

Yokoi, Fuchu, and Yoshihito Shimizu, Sagamihara, all of 

Japan, assignors to Olympus Optical Co., Ltd., Tokyo, Japan 

Filed Jan. 16, 1990, Ser. No. 464,963 

Claims priority, application Japan, Apr. 27, 1989, 1-108784; 

Apr. 27, 1989, 1-108787 
Int. Cl. A61B 8/12 


USS. Cl. 128—662.06 5 Claims 


2. An ultrasonic endoscope, comprising: 

an insertion section having a distal end portion and a proxi- 
mal end portion; 

ultrasonic transmission and reception means, located in the 
distal end portion of said insertion section, for generating 
ultrasonic oscillations and for detecting reflected waves; 

rotation drive means for rotating said ultrasonic transmission 
and reception means; 

a drive shaft connecting said ultrasonic transmission and 
reception means to said rotation drive means; 

a cover enclosing said ultrasonic transmission and reception 
means; 

a guide tube enclosing said drive shaft; 

an ultrasonic transmission medium sealed inside said cover 
and in a space between said drive shaft and said guide 
tube; 

a passage for said ultrasonic transmission medium, said pas- 
sage communication with the inside of said cover and said 
space, and surrounding a connecting portion of said ultra- 
sonic transmission and reception means and said drive 
shaft; and 

trap means, comprising a check valve, provided in said 
passage, for preventing air bubbles or dust from entering 
the inside of said cover from the inside of said guide tube. 


5,097,839 
APPARATUS FOR IMAGING THE ANATOMY 
George S. Allen, 628 Westview Ave., Nashville, Tenn. 37205 
Division of Ser. No. 223,975, Jul. 18, 1988, Pat. No. 4,945,914. 
This application Feb. 13, 1990, Ser. No. 479,262 
The portion of the term of this patent subsequent to Mar. 10, 
2009, has been disclaimed. 
Int. Cl.5 A61B 6/03 

USS. Cl. 128—653.1 2 Claims 

1. An apparatus for producing image slices of the human 

anatomy of a patient comprising: 

a. an imaging means for producing sliced images of a desired 
cross-section of the anatomy; 

b. a display means for displaying the images produced by 
said imaging means; 

c. means for defining a coordinate system fixed in time with 
respect to the human anatomy identifiable by said imaging 
means, wherein said means for defining a coordinate sys- 
tem includes n implantable fiducial implants, where n=4 
and is an integer, said means being hidden from the exte- 
rior of the anatomy but detectable by said imaging means; 
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d. programmable data processing means cooperating with 
imaging means to obtain image slices during a first scan 


and to obtain image slices during a second scan substan- 
tially identical to the image slices of the first scan. 


5,097,840 
MEDICAL PRESSURE MULTIPLEXING SYSTEM 

Wm. D. Wallace Wallace, and Jon Neese, both of Salt Lake 

City, Utah, assignors to Utah Medical Products, Inc., Salt 

Lake City, Utah 

Continuation of Ser. No. 108,926, Oct. 15, 1987, Pat. No. 

4,949,723. This application Jun. 21, 1990, Ser. No. 542,717 

Int. Cl.5 A61B 5/02 


USS. Cl. 128—672 45 Claims 


ses “Se. 


1. A pressure multiplexing system for selectively communi- 
cating at least a first fluid pressure and a second fluid pressure 
to a transducer means for detecting said pressures and to an 
infusion means for infusing fluids, the first and second fluid 
pressures being communicated from within a patient’s body by 
a catheter, and the pressure multiplexing system comprising: 

a valve body comprising a central bore therein; 

rotor means disposed within said bore and rotatable between 

a first and a second monitoring position; 
first and second port means for simultaneously introducing 
said first and second fluid pressures to said rotor means; 
transducer port means for providing fluid communication 
between said rotor means and said transducer means; 
infusion port means for providing fluid communication 
between said rotor means and said infusion means; 

first interconnecting means associated with said rotor means 

for interconnecting one of said first and second port means 
to said transducer port means and for simultaneously 
interconnecting the other of said first and second port 
means to said infusion port means when said rotor means 
is in said first position; and 

second interconnecting means associated with said rotor 

means for interconnecting said other of said first and 
second port means to said transducer port means when 
said rotor means is in said second position. 


OFFICIAL GAZETTE 


MARCH 24, 1992 


5,097,841 
DISPOSABLE PRESSURE TRANSDUCER AND 

DISPOSABLE PRESSURE TRANSDUCER APPARATUS 
Yousuke Moriuchi; Fumihisa Hirose, both of Fuji; Hazime 

Inagaki, Aichi; Atsushi Nakashima, Aichi; Isemi Igarashi, 

Aichi; Masashi Hashimoto, Aichi; Yasuhiro Goto, Aichi; 

Katsuhiro Minami, Aichi, and Ritsuo Suzuki, Aichi, all of 

Japan, assignors to Terumo Kabushiki Kaisha, Tokyo; Kabu- 

shiki Kaisha Toyota Chuo Kenkyusho, Aichi and Kabushiki 

Kaisha Tokai Rika Denki Seisakusho, Tokyo, all of, Japan 

Filed Sep. 18, 1989, Ser. No. 409,015 

Claims priority, application Japan, Sep. 22, 1988, 63-236485; 

Jul. 31, 1989, 1-196512 
Int. Cl.5 A61B 5/02 


USS. Cl. 128—675 9 Claims 
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1. A disposable pressure transducer for measuring fluid 
pressure, connectable to external display means for displaying 
said measured fluid pressure, comprising: 

a housing including a fluid chamber having: 

at least one inner wall surface; 

an inlet having a given cross-sectional area; 

an outlet having a cross-sectional area smaller than said 
cross-sectional area of said inlet; 

a sensor accommodating chamber; 

an aperture between said fluid chamber and said sensor 
accommodating chamber; and 

said at least one inner wall surface of said fluid chamber 
being hydrophilic; 

said fluid chamber and said sensor accommodating cham- 
ber being formed integrally with each other; 

a sensor assembly mounted in said sensor accommodating 

chamber having: 

an insulating board; 

a semiconductor sensor chip mounted on said insulating 
board for converting pressure into a sensor output 
signal; 

integrated circuit means mounted on said insulating board 
for processing said sensor output signal into a pressure 
signal; 

a cylindrical coupling lid having an interior and a mouth 
leading into said interior, said coupling lid being 
mounted in said aperture and on said insulating board to 
surround said semiconductor sensor chip; 

said mouth of said coupling lid having a selected cross- 
sectional area; 

a pressure transmitting medium in said interior of said 
coupling lid to provide electrical insulation between 
said fluid chamber and said semiconductor sensor chip; 

electrical connector means for electrically connecting said 
insulating board to said external display means; 

said semiconductor sensor chip including a diaphragm 
portion having a preselected cross-sectional area; and 

the ratio of said selected cross-sectional area of said mouth 
of said lid to said predetermined cross-sectional area of 
said diaphragm being at least 5:1. 
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5,097,842 
DEVICE FOR WITHDRAWING FLUIDS 
Gina B. Bonn, 7476 Stacy Dr., Nashville, Tenn. 37221 
Filed Jul. 23, 1990, Ser. No. 557,408 
Int. Cl.5 A61B 5/02 


USS. Cl. 128—762 7 Claims 


1. A body fluid extraction device, comprising: 

(a) a housing containing an intake chamber, two exhaust 
chambers and a central chamber connecting the intake 
and exhaust chambers; 

(b) for each of the intake and exhaust chambers, an accom- 
modation on the outer surface of the housing communicat- 
ing with the chamber to which a hollow hypodermic 
needle may be connected; and 

(c) a pair of valves, each of which includes a shaft that slides 
in the central chamber and which includes: 

(i) a hollow portion; 

(ii) a first port located at a first location on the shaft and a 
second port located at a second location on the shaft, 
which ports communicate with each other through the 
hollow portions of the shaft, and which locations are 
positioned on the shaft so that they allow the intake 
chamber to communicate with an exhaust chamber 
associated with the valve when the valve is in the open 
position; and 

(iii) a pair of O rings positioned on the shaft between the 
first and second openings to form a closed space be- 
tween the housing and the shaft, which closed space 
communicates with the associated exhaust chamber 
when the valve is in the closed position in order to 
disconnect the intake chamber from the exhaust cham- 
ber. 


5,097,843 
POROUS ELECTRODE FOR A PACEMAKER 

Thomas M. Soukup, Lake Jackson, Tex., and Paul E. Kreyenha- 

gen, Castaic, Calif., assignors to Siemens-Pacesetter, Inc., 

Sylmar, Calif. 

Filed Apr. 10, 1990, Ser. No. 507,698 
Int. Cl.5 A6IN 1/05 

U.S. Cl. 128—784 18 Claims 

1. A porous electrode for implanting in body tissue, said 
electrode including a plurality of electrically conductive glob- 
ules joined together to form a porous mass and defining 
thereby a plurality of pores throughout the porous mass, the 
globules being of generally rounded configuration and having 
a maximum diameter of 40-200 microns; and 
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wherein each of the plurality of globules is comprised of a 
plurality of substantially smaller generally spherically- 


shaped particles joined together to provide the globules 
with an irregular relatively large surface area. 


5,097,844 
HYPERTHERMIA APPARATUS HAVING 
THREE-DIMENSIONAL FOCUSING 

Paul F. Turner, North Salt Lake, Utah, assignor to BSD Medi- 

cal Corporation, Salt Lake City, Utah 
Continuation-in-part of Ser. No. 935,936, Nov. 28, 1986, Pat. 

No. 4,798,215, which is a continuation-in-part of Ser. No. 

590,030, Mar. 15, 1984, Pat. No. 4,672,980, which is a 
continuation-in-part of Ser. No. 405,947, Aug. 6, 1982, Pat. No. 
4,638,813, which is a continuation of Ser. No. 136,506, Apr. 2, 
1980, Pat. No. 4,462,412. This application Nov. 10, 1988, Ser. 
No. 269,631 
Int. Cl.5 A61N 5/00 


US. Cl. 128—804 22 Claims 


COAXIAL 38 


ASSEMBLY COAXIAL 


ASSEMBLY 


1. A hyperthermia apparatus having a three-dimensional 

focusing capability comprising: 

a first means for generating electromagnetic energy at prese- 
lected frequencies, phase and. power levels; 

a second means connected to the first means for receiving 
the electromagnetic energy from the first means and dis- 
tributing it to a third means, said second means including 
means for adjusting relative phases of electromagnetic 
energy distributed to portions of the third means; and 

a third means connected to the second means and positioned 
for focusing the received electromagnetic energy to form 
a target heating spot selectively located within a body 
portion surrounded by the third means including spot size 
or location in the direction of the long axis of the body 
portion whereby three-dimensional location of the target 
heating spot is provided. 
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5,097,845 
MICROWAVE HYPERTHERMIA PROBE 

Richard W. Fetter, Colgate; Peter D. Gadsby, Cedarburg, both 
of Wis., and Jeffery L. Kabachinski, Boynton Beach, Fia., 

assignors to Labthermics Technologies, Champaign, Ill. 
Division of Ser. No. 371,202, Jun. 26, 1989, abandoned, which is 
a division of Ser. No. 108,923, Oct. 15, 1987, Pat. No. 4,841,988. 

This application Jun. 29, 1990, Ser. No. 547,535 
The portion of the term of this patent subsequent to Jun. 27, 
2006, has been disclaimed. 
Int. Cl.5 A61N 5/02 

26 Claims 


- 
puna m2 


1. In a coaxial microwave probe for interstitial hyperthermia 
treatment having a conductive inner member extending axially 
along the length of the probe, a dielectric material surrounding 
the inner member along substantially its full length, and an 
outer conductive member surrounding the dielectric material, 
said outer conductive member having a generally open area 
defining an effective heating length of the probe to provide a 
desired heating pattern, the improvement comprising said 
outer conductive member disposed in a helical pattern along 
the effective length, said helical pattern defining a variable 
spaced pitch to provide a maximum open area in the center 
portion of the effective length and smaller open areas axially in 
both directions therefrom. 


5,097,846 
APPARATUS FOR DIATHERMY TREATMENT AND 
CONTROL 
Lawrence E. Larsen, 308 Hamilton Ave., Silver Spring, Md. 
20901 
Division of Ser. No. 369,200, Jun. 21, 1989, Pat. No. 5,027,829, 
which is a continuation-in-part of Ser. No. 941,649, Dec. 15, 
1986, Pat. No. 4,848,362. This application Nov. 7, 1990, Ser. No. 
614,606 
Int. Cl.5 A61N 5/02 


USS. Cl. 128—804 6 Claims 


1. A deep heat treatment musculoskeletal apparatus for 
detection of therapeutic response and treatment control based 
upon change in the wave impedence of tissue as tissue blood 
flow and blood content change, comprising 

(a) a combined radio-frequency waveguide applicator and 

sensor adapted for close coupling to the tissue for deep 
heat treatment of the tissue and for detection of the thera- 
peutic response to the treatment; 

(b) a shorting plate connected with said waveguide applica- 

tor and sensor closing a proximal end thereof; and 

(c) a thin radome of low thermal impedence connected with 

said waveguide applicator and sensor closing a distal end 
thereof, said radome being formed of a polymer matrix 
material is which reinforcing fibers are arranged in stria- 
tions cross polarized to an electric field. 
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5,097,847 
EXTREMITY SHEET AND LEG HOLDER 
COMBINATION 
W. E. Michael Mikhail, 4203 Shamley Green, Toledo, Ohio 
43623, and Henrietta K. Morris, 3603 Big BearLake, Arling- 
ton, Tex. 76016 
Continuation-in-part of Ser. No. 495,649, Mar. 19, 1990, 
abandoned. This application Feb. 14, 1991, Ser. No. 655,763 
Int. Cl.5 A61B 19/00, 19/08 


U.S. Cl. 128—849 46 Claims 


1. A combination extremity sheet and leg support compris- 

ing: 

(a) a cover having a cutout of sufficient size to permit the leg 
of a patient to extend therethrough; 

(b) a panel fastened to said cover, said panel having a cutout 
of sufficient size to permit the leg of a patient to extend 
therethrough, said panel cutout being aligned with said 
cover cutout; 

(c) a plurality of pockets fastened to one of said cover and 
said panel, said pockets being spaced varying distances 
from said aligned cutouts and positioned to underlie the 
leg of a patient extending through said aligned cutouts; 
and, 

(d) foot support means sized to be positioned in each of said 


pockets. 


5,097,848 
INCONTINENCE BLADDER CONTROL METHOD AND 
APPARATUS 
Gerald R. Schwarz, 3710 SW. Scholls Ferry Rd., Portland, 
Oreg. 97221 
Division of Ser. No. 580,198, Sep. 10, 1990, Pat. No. 5,012,822, 
which is a division of Ser. No. 256,650, Oct. 11, 1988, Pat. No. 
4,969,474. This application Feb. 21, 1991, Ser. No. 659,603 
Int. Cl.5 A61F 5/48, 2/02 


U.S. Cl. 128—885 14 Claims 


1. A method for controlling urinary incontinence in a patient 
having a bladder and a urethra, the method comprising: 
implanting an inflatable compression balloon intrapelvically 
above the pelvic diaphragm adjacent one side of the ure- 
thra; 
inflating said compression balloon thereby urging said bal- 
loon against a lengthwise portion of the urethra and/or 
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bladder neck along said one side to occlude the urethra; 
and 

deflating the compression balloon to permit voiding; 

the compression balloon being formed and positioned so as 
to distribute pressure exerted by the balloon, when in- 
flated, along a lengthwise area of said one side of the 
urethra so as not to damage urethral tissue. 


5,097,849 
METHOD OF USE OF CATHETER WITH WORKING 
HEAD HAVING SELECTABLE IMPACTING SURFACES 
Kenneth Kensey, Chester Springs, and John Nash, Downing- 
town, both of Pa., assignors to Kensey Nash Corporation, 
Exton, Pa. 

Continuation-in-part of Ser. No. 395,109, Aug. 17, 1989, Pat. 
No. 5,042,984, This application Jun. 29, 1990, Ser. No. 546,073 
The portion of the term of this patent subsequent to Aug. 27, 
2008, has been disclaimed. 

Int. Cl.5 A61B 17/22 

17 Claims 


AGRESSIVE. 


1. A method of recanalizing an artery located in the body of 
a living being utilizing an instrument comprising an elongated 
body portion and a moveable working head, said artery being 
partially or fully occluded by material located therein, said 
material comprising at least one portion made up of a relatively 
soft component or a relatively hard component, said working 
head being arranged for rotation about a longitudinal axis of 
said instrument in either of two opposite rotational directions 
and comprising a first non-sharp, impacting surface exhibiting 
a first predetermined aggressiveness of action when engaging 
material comprising said relatively soft component, and a 
second non-sharp, impacting surface exhibiting a second and 
greater predetermined aggressiveness of action when engaging 
material comprising said relatively hard component, said 
method comprising introducing said instrument into said body 
so that said working head is adjacent said material to bring one 
of said impacting surfaces into engagement with said material, 
selectively rotating said working head about said axis in one of 
said rotational directions, said rotational direction being se- 
lected depending upon which of said impacting surfaces is to 
be brought into engagement with said material, whereupon if 
said material to be engaged by said working head comprises 
said relatively soft material said working head is rotated in the 
rotational direction to bring said first impacting surface into 
engagement with said material and if said material to be en- 
gaged by said working head comprises said relatively hard 
material said working head is rotated in the opposite rotational 
direction to bring said second impacting surface into engage- 
ment with said material. 
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5,097,850 
REFLECTOR SLEEVE FOR FLAVOR GENERATING 
ARTICLE 
Mikhail Braunshteyn; Andrew J. Gillespie, both of Richmond, 
and John C. Hamersley, Midlothian, all of Va., assignors to 
Philip Morris Incorporated, New York, N.Y. 
Filed Oct. 17, 1990, Ser. No. 605,860 
Int. Cl.5 A24D 1/00 
USS. Cl. 131—194 


1. A radiant energy reflector sleeve for use in an active 
element of a smoking article having a heat source and a flavor 
bed in heat transfer relationship with said heat source, said heat 
source suspended within said radiant energy reflector sleeve, 
said radiant energy reflector sleeve comprising: 

a substantially cylindrical metallic wall; 

a substantially flat, substantially circular metallic end face 

having a perimeter; and 

stiffening elements; wherein: 

said wall, said end face and said stiffening elements are all 

erected from a single blank; 

said wall comprises two overlapping substantially semicylin- 

drical unitary wall segments foldedly connected to said 
end face at respective substantially diametrically opposed 
first and second portions of said perimeter; and 

said stiffening elements comprise two tabs foldedly con- 

nected to said end face at respective third and fourth 
portions of said perimeter, each of said tabs overlapping 
both of said wall segments. 


5,097,851 
TOBACCO SHEET AND METHOD AND APPARATUS 
FOR THE PRODUCTION OF A TOBACCO SHEET 
Uwe Ehling, Elmshorn; Jiirgen Niisslein, Wedel; Gerald Schme- 
kel, Elmshorn; Wilfried Stiller, Holm; Werner Hass, Ham- 
burg; Volker Heemann, Reinbek; Casper H. Koene, Hamburg, 
and Arno Weiss, Norderstedt, all of Fed. Rep. of Germany, 
assignors to B.A.T. Cigarettenfabriken GmbH, Hamburg, 
Fed. Rep. of Germany 
Filed Feb. 19, 1991, Ser. No. 656,380 
Claims priority, application Fed. Rep. of Germany, Feb. 22, 
1990, 4005656; European Pat. Off., Jan. 16, 1991, 91100471.1 
Int. Cl.5 A24B 3/14 
US. Cl. 131—375 


1. A tobacco sheet of elevated filling power comprising 
tobacco particles, water, binder and moisturizer, wherein 
a) the outer surfaces of the sheet are formed by two rela- 
tively gas-impermeable, surface-sealed cover layers; 
b) between the cover layers there is a layer of spongy struc- 
ture; and 
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c) the layer includes a ply of lenticular gas-filled cavities 
with at least one of shaggy, furrowed and torn surface. 


5,097,852 
DENTAL SANITARY APPLIANCE 
Tzung-I Wu, No. 416, Ta She Tzun, Hsin Shih Hsiang, Tainan 
Hsien, Taiwan 
Filed Sep. 9, 1991, Ser. No. 756,548 
Int. Cl.5 A45D 24/16 
US. Cl. 132—309 


1. A dental sanitary appliance comprising: 

a toothbrush support housing having a toothbrush member 
mounted on a frontal portion and a chamber formed in a 
rear portion, said chamber being capable of accommodat- 
ing a floss roll; 
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a shank attached to a rear end of said holder; and 

a hollow cap containing a quantity of eyeliner liquid and 
having an elastic plug membrane inside said hollow cap to 
prevent outflow of said eyeliner liquid from the hollow 
cap, said plug membrane having a bottom membrane with 
an inner wall which forms a trigonal pyramid space hav- 
ing ridgelines and said bottom membrane having a nearly 


triangular small mouth which is deformable at a bottom 
end of said inner wall to allow said tip member to enter the 
hollow space of said cap, therein maintaining said tip 
member wet with said eyeliner liquid, said triangular small 
mouth allowing air to flow into and out of said cap along 
a gap formed at each ridgeline of said trigonal pyramid 
space when said tip is inserted in said plug member pre- 
venting negative pressure in said cap. 


5,097,854 


a floss housing being insertable within said chamber of said HAIR ORNAMENTS INCORPORATING HAIR OF THE 


toothbrush support housing and including a central pas- 


sage formed therein, a stopper member, an elongated Robert D. S 


opening formed in a side wall thereof and a circularly 
inclined face, said central passage being in open communi- 


cation with said chamber of said toothbrush housing, said US. 


stopper member being attached to an upper wall of the 
rear portion of said central passage, said circularly in- 
clined face being formed on one end of said elongated 
opening; and, 

a floss fastening member being movable in said central pas- 
sage of said floss housing and having a rod, a locating pin, 
a U-shaped frame member and a trough, said trough being 
disposed longitudinally on an upper surface of said rod 
and being capable of being passed through by a floss 
drawn from said floss roll of said toothbrush support 
housing, said floss being capable of being squeezed and 
fixedly secured by said stopper member of said floss hous- 
ing when said floss fastening member is displaced longitu- 
dinally and is stopped by said stopper member extending 
into the bottom of said trough of said rod, said U-shaped 
frame member being coupled to the rear end of said rod 
and being external said floss housing, said U-shaped frame 
member being formed by two independent U-shaped 
frames wherein there is a narrow gap, said gap being 
capable of having floss wound thereupon, whereby said 
toothbrush member of said toothbrush support housing 
may be used to brush teeth and said floss having been 
respectively firmly fixed by said stopper member of said 
floss housing within said gap of said U-shaped frame 
member may be used to clean food remnants from said 
teeth of a user. 


5,097,853 
EYELINER APPLICATOR 
Hiroto Nehashi, Tokyo, Japan, assignor to Ikeda Industry Cor- 
poration, Japan 
Continuation-in-part of Ser. No. 374,903, Jun. 28, 1989, 
abandoned. This application Jul. 5, 1990, Ser. No. 548,427 
Claims priority, application Japan, Oct. 21, 1988, 63-263887; 
Mar. 29, 1989, 1-34829[U] 
Int. C1.5 A45D 40/26 
US. Cl. 132—320 
1. An eyeliner applicator comprising: 
a tip member of a material which permits permeation of an 
eyeliner liquid; 
a holder to hold said tip member; 


14 Claims 


WEARER 
mith, 1305 Sunset Dr., Clearwater, Fla. 34615 
Filed Jan. 3, 1990, Ser. No. 460,462 
Int. Cl.5 A45D 8/12 


Cl. 132—275 13 Claims 


1. A hair ornament, comprising: 

a flat base member; 

a first hair holding member having a first end secured to a 
top end of said base member and a second end extending 
radially therefrom in a first direction; 

a second flexible hair holding member of generally flat, 
linear configuration, having a first end integral to a first 
side of said base member and having a second end extend- 
ing radially therefrom in a second, lateral direction; 

a third flexible hair holding member of generally flat, linear 
configuration, having a first end integral to a second side 
of said base member and having a second end extending 
radially therefrom in a third, lateral direction opposite to 
said second direction; 

a first releasable fastening means secured to a distal free of 
said second holding member; 

a second releasable fastening means secured to a proximal 
end of said second holding member, said second fastening 
means being complemental to said first fastening means; 

a third releasable fastening means secured to a distal free end 
of said third holding member; 

a fourth releasable fastening means secured to a proximal 
end of said third holding member, said fourth fastening 
means being complemental to said third fastening means; 

whereby a first hair-retaining means is defined when said 
first holding member is wrapped about a preselected bun- 
dle of hair; 

whereby a second hair-retaining means is defined when said 
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second holding member is folded radially inwardly so that 
said first fastening means overlies and is releasably secured 
to said second fastening means; 

whereby a third hair-retaining means is defined when said 
third holding member is folded radially inwardly so that 
said third fastening means overlies and is releasably se- 
cured to said fourth fastening means; and 

whereby dividing said preselected bundle of hair into two 
substantially equal first and second subbundles and releas- 
ably retaining said first and second subbundles in said 
second and third holding members provides an ornament 
that is completed by the hair of an individual wearing said 
ornament. 


5,097,855 
METHOD FOR SELF-CLEANING OF A STRAINER 
SYSTEM IN A DISHWASHER AND A DISH-WASHER 
HAVING MEANS FOR CARRYING OUT THE METHOD 
Christer Martinsson, and Barbro Nordqvist, both of Lidképing, 
Sweden, assignors to ABB Cylinda AB, Sweden 
Filed Nov. 22, 1988, Ser. No. 274,553 
Claims priority, application Sweden, Nov. 26, 1987, 8704705 
Int. C15 BO8B 15/00 
US. Cl, 134—57 D 12 Claims 


1. A dishwasher comprising: 

a container for articles to be washed; 

a strainer system arranged in a lower part of the container, 
said strainer system having a first strainer surface arranged 
at a higher level than a lowermost part of the container; 

a flushing system adapted to receive a washing liquid 
through the strainer system from the lower part of the 
container and to spray this liquid into the container 
through spray nozzles; 

drainage means for drainage of washing liquid from the 
lowermost part of the container; and 

control means for automatically controlling the flushing 
system and the drainage means during the washing proce- 
dure, which is to be performed in a plurality of consecu- 
tive washing steps, said control means being adapted, after 
one of said washing steps, to control the drainage means 
for partial drainage of said washing liquid, and for inter- 
ruption of said partial drainage when such a quantity of 
washing liquid has been drained off that said first strainer 
surface is exposed, but leaving a residual amount of wash- 
ing liquid in the container after the interruption of said 
partial drainage, and for activating said flushing system 
for cleaning of said strainer system by circulation of said 
residual amount of washing liquid through the flushing 
system, whereby reducing the amount of washing liquid 
required for the washing procedure. 


5,097,856 
ELECTRONIC TALKING STICK FOR THE BLIND 


Hsieh Chi-Sheng, 6F1., 81, 2, Chang An E. Rd., Taipei, Taiwan 


Filed Jan. 14, 1991, Ser. No. 640,903 
Int. C1.5 A61H 3/02 


US, Cl, 135—72 8 Claims 


1. An electronic talking stick for: the blind, including: 

a supporting rod having an upper end and a lower end; 

a handle structure mounted on the upper end of said support- 
ing rod, said handle structure comprising a power switch, 
an earphone socket, a range finder, and a moving object 
detector; 

a control box connected to the lower end of said supporting 
rod, said control box comprising a horizontal scanning 
window, and a ground surface detecting window; 

a horizontal scanning device within said control box in 
registry with said horizontal scanning window, a ground 
surface detector within said box in registry with said 
ground surface detecting window, and an encased control 
processing circuit board within said box; 

a caster means extending downwardly from said control 
box, said caster means including a holder resiliently con- 
nected to said box and a free steering caster wheel carried 
by said holder; and switch means interposed between the 
box and a caster means for actuation by the weight of the 
box on the caster means; 

characterized in that said control processing circuit board 
will judge if said caster means does not touch sthe ground, 
and will send a voice warning signal “Please pick up the 
stick or will call for help after 5 seconds” to inform the 
user through said earphone; said range finder of said han- 
dle detects a front obstruction during moving of the stick, 
and sends any detected obstruction signal to said control 
processing circuit board to convert the detected signal 
into a voice “front obstruction!” to inform the user 
through the earphone; said moving object detector of said 
handle detects front moving objects during moving of the 
stick and sends any detected moving object signal to said 
control processing circuit board for processing, to further 
provide a voice —“Please let me pass!”; said ground sur- 
face detector of said control box detects the ground sur- 
face during moving of the stick and sends the detected 
signal to said control processing circuit board for process- 
ing to further provide a voice —“Uneven ground”—to 
inform the user through the earphone; and said horizontal 
scanning device detects objects through said horizontal 
scanning window to direct signals to said control process- 
ing circuit board for processing, to thereby provide warn- 
ing-direction and obstruction-type information. 
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5,097,857 
ELECTRO-HYDRAULIC VALVE-ACTUATOR SYSTEM 
John Mayhew, 6831 Campbell Dr., Salem, Va. 24153 
Filed Aug. 2, 1991, Ser. No. 739,516 
Int. Cl.5 F16K 31/122 


US. Cl. 137—1 10 Claims 


7. A method of energizing a valve-actuator to open and close 
a valve comprising the steps of: 

extending hydraulic hoses from a hydraulic pump to said 
valve actuator, said pump having a bypass relief valve for 
regulating a hydraulic pressure provided to said hydraulic 
hoses by said pump; 

driving said pump with an electric motor; 

energizing said electric motor with electrical energy con- 
trolled by a timer which turns said motor off at the end of 
a predetermined time which is set to allow sufficient time 
for the valve actuator to move said valve to a desired 
position at the pressure established by the bypass relief 
valve. 


5,097,858 
CLOCK CONTROLLED GAS PRESSURE REGULATOR 
Robert J. Zlokovitz, 20 Villanova La., Dix Hills, N.Y. 11746, 
and Thomas Devaney, 47-34, 217 St., Bayside, N.Y. 11361 
Continuation of Ser. No. 517,163, May 1, 1990, abandoned. This 
application Mar. 28, 1991, Ser. No. 678,903 
Int. Cl.5 GOSD 16/06 


US. Cl. 137—14 5 Claims 


5. A method of regulating the pressure in a gas distribution 
system which comprises in combination the steps of providing 
at a supply point in said distribution system a clock controlled 
solenoid valve, a pair of pilot control valves, and a main regu- 
lator valve, presetting said pilot control valves, one to a higher 
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pressure setting and one to a lower pressure setting, intercon- 
necting said solenoid valve with one of said pilot valves and 
interconnecting said pilot valves with said main regulator 
valve for selectively adjusting said main regulator valve to 
either said higher or said lower pressure setting, and setting 
said clock controlled solenoid valve to enable one of said pilot 
valves while disabling the other in its control of the main 
regulator valve depending upon the time of day. 


5,097,859 
SHUT-OFF VALVE USABLE IN AN IMPROVED 
PACKAGING SYSTEM FOR A STERILIZABLE 
CALIBRATABLE MEDICAL DEVICE 
Richard W. Grabenkort, Barrington, Ill., and Cheryl D. Ger- 
many, Kirkland, Wash., assignors to Abbott Laboratories, 
Abbott Park, Ill. 
Filed Dec. 20, 1990, Ser. No. 632,436 
Int. Cl.5 F16K 17/40, 7/06 
US. Cl. 137—68.1 
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1. A shut-off valve incorporating a tube-cutting member, 
said valve comprising: 

a valve body; 

a tubing support channel extending through the valve body; 

first and second spaced-apart, generally parallel slots pro- 
vided in the valve body and intersecting the channel; 

a tubing section extending through the channel in the valve 
body; and 

an actuator having a driving member and first and second 
actuating members, each actuating member disposed in a 
respective slot of the valve body, the first actuating mem- 
ber operative to close the tubing disposed across the first 
slot during a midportion of the actuator stroke when the 
first actuating member engages the tubing, the second 
actuating member severing the tubing disposed across the 
second slot at the end of the actuator stroke. 


5,097,860 
PRESSURE REGULATOR FOR UNDERWATER 
BREATHING APPARATUS 
Arthur R. Ferguson, Northbrook, and Raymond Fundora, Chi- 
cago, both of Ill., assignors to Dacor Corporation, Northfield, 
tl. 
Filed Jan. 4, 1991, Ser. No. 637,653 
Int. CL.5 F16K 17/36 
U.S. Cl. 137—78.1 7 Claims 
1. A first stage pressure regulator for use with a high pres- 
sure source of breathable gas, comprising in combination 
a regulator body having a first ambient pressure chamber 
therein, 
imperforate force transfer means mounted across said first 
chamber to seal said first chamber from the ambient with 
one side of said force transfer means being exposed to the 
ambient, 
means defining a second intermediate pressure chamber in 
said regulator body, 
an intermediate pressure outlet port opening into said second 
intermediate pressure chamber, 
a high pressure inlet port opening into a high pressure cham- 
ber in said regulator body, 
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valve means connected between said high pressure chamber 
and said second intermediate pressure chamber, 

a bore in said regulator body opening into said first chamber, 

valve control means movably mounted in said bore and 
operatively connected to said valve means, 

said valve control means having one side thereof exposed to 
said second intermediate pressure chamber and being 
operatively connected to said force transfer means, and 
the effective working area of said one side of said force 


PHAR 


~~ 
MTT] 


Ht 
‘fm 


Khe UMM LE ta te 


| 


QA 


=) 


transfer means exposed to the ambient being greater than 
the effective working area of said one side of said valve 
control means exposed to said second intermediate pres- 
sure chamber, 

rigid tubular means connected between said imperforate 
force transfer means and said valve control means, 

said tubular means having a longitudinal passageway con- 
nected to said first ambient chamber, and 

relief valve means connected between said passageway and 
the ambient. 


5,097,861 
IRRIGATION METHOD AND CONTROL SYSTEM 

Larry K. Hopkins, Escondido; Jesse W. Loden, San Diego, and 

Paul M. Hunter, Encinitas, all of Calif., assignors to Hunter 

Industries, San Marcos, Calif. 

Filed Sep. 8, 1988, Ser. No. 241,930 
Int. Cl.5 F16K 17/36 

U.S. Cl, 137—78.3 


1. An irrigation method comprising the steps of: 
selecting a non-watering period for each of a plurality of 
water stations to thereby determine an available watering 
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period for each of the water stations, the selection being 
accomplished by manual actuation of a rotary switch in 
conjunction with viewing of a display which indicates the 
data inputted by the user; 

providing data regarding location conditions; and 

activating each watering station for a predetermined dura- 
tion within its corresponding available watering period 
based upon the location conditions. 


5,097,862 
ACCUMULATOR WITH A VALVE CONNECTED FLOAT 
Jeffry A. Schneider, Katy, Tex., assignor to Accumulators, Inc., 
Houston, Tex. 
Filed Dec. 3, 1990, Ser. No. 621,663 
Int. CL.5 FIGL 55/04; F16K 31/22 


US. Cl. 137—207 4 Claims 


1. A liquid-gas accumulator comprising, 

a housing having a top gas port and a bottom liquid port, 

a gas charging valve positioned in the top port for admission 
of high pressure gas, 

a poppet valve assembly positioned in the liquid port, said 
valve including a sleeve having a first end which includes 
a valve seat, a valve element guided in the sleeve and 
coacting with the seat for opening and closing the port, 
and spring means yieldably urging the valve to an open 
position, and 

a buoyant float rigidly connected only to the poppet valve 
element for controlling the opening and closing of the 
valve in response to the level of liquid in the housing. 


5,097,863 
FLOW CONTROL APPARATUS 
Gerald P. McCann, Los Angeles, and Donald Verley, Lake 
Elizabeth, both of Calif., assignors to McCann’s Engineering 
and Manufacturing Co., Los Angeles, Calif. 
Filed Jun. 5, 1991, Ser. No. 710,696 
Int. C1.5 GO5D 7/01 
US. Cl. 137—504 6 Claims 
1. A flow control valve for maintaining a selected and con- 
stant flow rate over a range of liquid delivery pressures, com- 
prising: 
a housing, 
a cavity defined within said housing, 
an input channel in fluid communication with said cavity, 
said input channel adapted to transport fluid into said 
cavity, 
an output channel in fluid communication with said cavity, 
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said output channel adapted to transport fluid from said 
cavity, 

an adjustment member receivable into said housing, 

a spring means operative with said adjustment member, 

a sleeve, said sleeve having a plurality of apertures defined 
therein, said sleeve disposed within said cavity, 

a piston sized to fit within said sleeve, said piston adapted for 
reciprocal movement in relation to said sleeve, said piston 
operative to vary the operational size of said apertures in 
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said sleeve, said spring means adapted to impart a force 
upon said piston to move said piston in a direction away 
from said sleeve, 

a membrane positioned between said sleeve and said piston, 

whereby introduction of fluid under pressure through said 
input channel will occasion movement of said piston 
against the force of said spring means thus affecting the 
operational size of said apertures in said sleeve, for main- 
taining the selected flow rate. 


5,097,864 
ADJUSTABLE FLOW POPPET VALVE FOR INJECTION 
MOLDING 

Jeffrey A. Myers, Saline, and Jeffrey A. Kuhman, Tecumseh, 

both of Mich., assignors to Great Lakes Feedscrews, Inc., 

Tecumseh, Mich. 

Filed Apr. 1, 1991, Ser. No. 678,727 
Int. Cl.5 F16K 15/06 

US. Cl. 137—528 
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1. A check valve for use in controlling the flow of thermo- 
plastic material in an injection molding apparatus comprising: 
a valve body having an axially extending chamber formed 
therein, said chamber having an inlet opening and an 
outlet opening and an internal thread extending inwardly 
from said outlet opening; 

a poppet slidably movable in said chamber between a valve 
closed position and a selected valve open position, said 
poppet having an inlet end sealingly cooperating with said 
inlet opening for preventing flow of material through said 
chamber when said poppet is in the valve closed position; 
and 

an adjusting ring positioned in said chamber and being exter- 
nally threaded for engaging said chamber internal thread 
for selective movement between a minimum open position 
and a maximum open position, said poppet abutting said 
adjusting ring in the selected valve open position whereby 
the volume of flow of material through said chamber is 
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proportional to the position of said adjusting ring in said 
chamber. 


5,097,865 
VALVED FLASH STERILIZATION CONTAINER 
Edward D. Riley, Portland, Me., assignor to Riley Medical, Inc., 
Auburn, Me. 
Filed Mar. 13, 1991, Ser. No. 668,585 
Int. Cl.5 F16K 15/06 
US. Cl. 137—529 


1. In a valved sterilization container of the type including a 
relatively large valve opening in a wall of the container and a 
pressure responsive valve assembly having a valve closure 
member with a central axis, the improvement wherein the 
valve assembly comprises 
a fluid tight plenum chamber having a movable wall facing 
the valve closure member, said plenum chamber having an 
area perpendicular to said axis which is comparable to the 
area of the valve closure member, a length-to-diameter 
ratio appreciably less than 1 and an internal pressure not 
appreciably above the pressure outside the chamber; 

means for connecting together the valve closure member 
and chamber movable wall so that they are movable along 
said axis, said valve closure member being movable be- 
tween a closed position in which said valve closure mem- 
ber closes said opening and a fully open position in which 
the valve closure member does not occlude said opening, 
and 

biasing means for urging the valve closure member toward 

said closed position, whereby movements of the valve 
closure member between its closed and fully open posi- 
tions in response to pressure changes across the valve, 
changes the volume of the plenum chamber by less than 
20%. 


5,097,866 
REFRIGERANT METERING DEVICE 

Ian M. Shapiro-Baruch, Syracuse; Wayne B. Cavanaugh, Kirk- 

ville, and Robert H. Swieczkowski, Cazenovia, all of N.Y., 

assignors to Carrier Corporation, Syracuse, N.Y. 

Filed Jul. 30, 1990, Ser. No. 559,769 
Int. Cl.5 F25B 41/06 

US. Cl. 137—544 


1. A tefrigerant metering device comprising: 
a casing having 

an upstream section, 

a downstream section and 
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an inner wall; and 
an integral filter and restrictor fabricated of a porous mate- 
rial and having 
a filter section, located in said casing upstream section, 
and having 
an inner cavity and 
an outer wall, 
a restrictor section, located in said casing downstream 
section, and having an outer wall, and 
an annular chamber formed by and between said filter 
section and said restrictor section outer walls and said 
casing inner wall, 
so that refrigerant flows through said metering device by 
first entering said casing upstream section, then into said 
filter section inner cavity, then through said filter section, 
then through said filter section outer wall into said annular 
chamber, then through said restrictor section outer wall, 
then through said restrictor section and then exiting said 
casing downstream section. 


5,097,867 
RESERVOIR FOR COMBUSTIBLE LIQUID USED AS 
GAS 
Rene Frigiere, Charbonnieres les Bains, and Philippe Grel, 
Lyons, both of France, assignors to Cricket, Rillieux La Pape, 
France 
Filed Mar. 13, 1991, Ser. No. 668,942 
Claims priority, application France, Mar. 15, 1990, 90 03849 
Int. Cl.5 F23D 14/28 


US. Cl. 137—590 9 Claims 


1. A reservoir for a gaseous combustible stored as a liquid, 

the reservoir comprising: 

a substantially closed container having a side wall, an upper 
wall, and a bottom wall, the upper wall being formed with 
an outlet port; 

a porous mass generally filling the container; 

a body of the combustible in liquid condition generally 
saturating the mass; and 

a dip tube having an upper end joined to the upper wall at 
the outlet and a lower end formed with at least one orifice 
of such small size that a meniscus/interface is formed 
between the liquid and gaseous phases at the orifice. 


5,097,868 
TOGGLE/PUSH-BUTTON PINCH VALVE 
Frank Betush, 17000 S. Keegan Ave., Carson, Calif. 90746 
Filed Sep. 10, 1990, Ser. No. 579,978 
Int. C1.5 F16K 11/052, 7/06 

U.S. Cl. 137—595 3 Claims 

1. A pinch valve assembly comprising: a housing; at least one 
pinch bar mounted in said housing; a first shaft mounted in said 
housing at a first pivot point; a pinch lever mounted in said 
housing on said first shaft for pivotal movement about said first 
pivot point, said pinch lever having an elongated head at one 
end thereof extending into spaced relationship with said pinch 
bar for a first angular position of said pinch lever, and said 
pinch lever having a predetermined bifurcated configuration at 
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its other end; a second shaft mounted in said housing at a 
second pivot point spaced from said first pivot point; and an 
actuator mounted in said housing on said second shaft having 
one end extending into said bifurcated end of said pinch lever 
to move said pinch lever to a second angular position so as to 
cause the head thereof to perform a pinching function on a 
fluid carrying resilient tube interposed between the head of 
said pinch lever and said pinch bar and which includes a sec- 
ond pinch bar mounted in said housing on the opposite side of 
said head from set first pinch bar so that movement of said 


actuator in one direction causes said pinch lever to rotate in a 
first direction to cause said head to perform a pinching func- 
tion on the fluid carrying tube interposed between the head 
and the first-define pinch bar, and movement of the actuator in 
a second direction causes said pinch lever to rotate in the 
opposite direction to cause said head to perform a pinching 
function on a fluid-carrying tube interposed between said head 
and said second pinch bar and remove the pinching action 
from said fluid carrying tube between said head and said first 
pinch bar. 


5,097,869 
FLUID CONTROL VALVE DEVICE 

Yasuyoshi Emori, Saitama, Japan, assignor to Jidosha Kiki Co., 

Ltd., Tokyo, Japan 

Filed Jun. 25, 1991, Ser. No. 720,351 
Claims priority, application Japan, Jun. 28, 1990, 67884[U] 
Int. Cl.5 F15B 9/00 

U.S. Cl. 137—625.23 


1. A fluid control valve device comprising: 

a sleeve having an inner circumferential surface in which 
two types of axial channel grooves communicating with 
an input port and a return port are formed in a circumfer- 
ential direction, and left and right output ports are open in 
land portions between said channel grooves; 

a rotor inserted in the inner circumferential surface of said 
sleeve so as to be rotatably held relative to said sleeve and 
having an outer circumferential surface in which channel 
grooves communicating with said axial channel grooves 
of said sleeve are formed in the circumferential direction 
at positions opposite to said land portions in which said 
output ports of said sleeve are open, and first and second 
land portions are formed at positions opposite to said 
channel grooves of said sleeve; and 

a first recess groove formed in said first land portion of said 
rotor to oppose a fluid supply hole communicating with 
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said input port and open in said channel groove of said 
sleeve. 


5,097,870 
COMPOSITE TUBULAR MEMBER WITH MULTIPLE 
CELLS 
Jerry G. Williams, Ponca City, Okla., assignor to Conoco Inc., 
Ponca City, Okla. 
Filed Mar. 15, 1990, Ser. No. 495,053 
Int. C15 FI6L 9/18 
US. Cl, 138—115 


5. The tubular member of claim 1 in which the outer com- 
posite cylindrical member contains from about 5 to about 10 
percent fibers oriented approximately 90° to the axis of the 
tubular member. 


5,097,871 
PIPE FOR PIPE JACKING 
Masahiro Ohta, Osaka, Japan, assignor to Kurimoto, Ltd., 
Osaka, Japan 
Continuation of Ser. No. 308,618, Feb. 10, 1989, abandoned. 
This application Jan. 24, 1991, Ser. No. 645,303 
Int. Cl.5 FI6L 11/02 
U.S. Cl. 138—149 


mm 7, 


1. A pipe for use in pipe jacking, comprising: 

a pipe body having a socket at one end and a spigot extend- 
ing along its other end thereof; 

an annular flange mounted to said spigot, said annular flange 
having an outer pipe engaging surface; 

an outer pipe having a smooth external surface fixed to and 
extending between the outer pipe engaging surface of said 
flange and the outer surface of said socket, said outer pipe, 
flange, spigot and socket defining an annular gap filled 
with a filler; and 

a reinforcing rib situated in said annular gap and engaging 
said flange, said spigot and said filler. 


5,097,872 
WOVEN WORK FABRIC WITH X-SHAPED 
MONOFILAMENT YARNS 

Hannu Laine, Tampere, and Ari Salminen, Kangasala, both of 

Finland, assignors to Tamfelt, Inc., Canton, Mass. 

Filed Dec. 17, 1990, Ser. No. 628,088 
Int. Cl.5 DO3D 15/00 

USS. Cl. 139—426 R 7 Claims 

1. A woven work fabric, comprising a first set of single 
monofilament yarns that extend in a first direction and a sec- 
ond set of single monofilament yarns that are interwoven with 
said first set of yarns and that extend in a second direction that 
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is transverse to said first set of yarns, at least one of said sets of 
single monofilament yarns having a cross section that has a 
substantially flattened “X”-shape configuration from being 


o— 


. 
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deformed during the weaving of the yarn sets, wherein a rela- 
tively flat outer exposed surface is formed on each of said 
monofilament yarns in said one set of yarns for interlocking the 
other set of yarns in place to stabilize said fabric. 


5,097,873 
GRIPPER LOOM WITH A FLEXIBLE FITTING THREAD 
INSERTION BAND 
Jakob Miiller, Stanstad; Francisco Speich, Gipf-Oberfrick, both 
of Switzerland, and Erich Biihler, Rheinfelden, Fed. Rep. of 
Germany, assignors to Textilma AG, Hergiswil, Switzerland 
PCT No. PCT/CH88/00064, § 371 Date Nov. 30, 1988, § 102(e) 
Date Nov. 30, 1988, PCT Pub. No. WO88/07600, PCT Pub. 
Date Oct. 6, 1988 
Continuation of Ser. No. 295,608, Nov. 30, 1988, abandoned. 
This PCT application Mar. 23, 1988, Ser. No. 582,983 
Claims priority, application Switzerland, Apr. 3, 1987, 
1296/87; Oct. 2, 1987, 3847/87 
Int. Cl.5 DO3D 47/12, 47/27 


USS, Cl. 139—449 30 Claims 


TT 


1. A gripper loom with at least one filling thread insertion 
device, comprising a perforated flexible insertion band (14, 
14a, 145, 58 114), which carries a gripper head (10, 12, 60, 110, 
112) at one end and which is advanced into and again retracted 
from a shed by means of an alternatingly driven drive wheel, 
wherein the drive wheel comprises teeth distributed across the 
circumference which engage into perforations (30, 34, 124) of 
the insertion band, wherein furthermore a guide member (24, 
24a, 25b, 61, 87, 126) is assigned to the drive wheel near the 
gripper head so as to prevent the insertion band from lifting off 
the circumference of the drive wheel, an end (56) of the band 
facing away from the gripper head (10, 12, 60, 110, 112) being 
fastened at a rotary guidance apparatus (52) arranged with 
respect to the drive wheel so that the band end (56) describes 
an at least approximate circular guide path during an entire 
reciprocating motion thereof, the radius (R) of said path being 
larger than the radius (r) of the drive wheel (50). 





MARCH 24, 1992 


5,097,874 
STRAPPING HEAD WITH STRAP TAIL-FLATTENING 
CAPABILITY 
Allan J. Bobren, Streamwood, ill., assignor to Signode Corpora- 
tion, Glenview, Ill. 
Filed Apr. 7, 1991, Ser. No. 686,504 
Int. Cl.5 B21F 11/00 
U.S. Cl. 140—93.2 


“i. 7 
haul lee 
BPSK ; 


1. In a strapping head, in which a connection is made in two 
overlapped layers of steel strap in a tensioned loop with the 
overlapped layers including an inner layer and an outer layer, 
a combination comprising: 

(a) a sealing yoke mounted in the strapping head so as to 
permit longitudinal motion of the sealing yoke in a for- 
ward direction and in a reverse direction; 

(b) means for cutting the outer layer of steel strap so as to cut 
the tensioned loop from the remaining strap and so as to 
leave a strap tail, the cutting means comprising a cutting 
anvil and a strap cutter, the cutting anvil being mounted in 
the strapping head, in a fixed position, the cutting anvil 
being positionable between the inner and outer layers of 
steel strap, the strap cutter being mounted in the strapping 
head so as to permit longitudinal motion of the strap cutter 
relative to the sealing yoke in the forward direction and in 
the reverse direction, the strap cutter being adapted to 
cooperate with the cutting anvil to cut the outer layer of 
steel strap upon longitudinal motion of the strap cutter 
past the cutting anvil in the forward direction; 

(c) means for connecting the strap cutter to the sealing yoke 
so as to allow lost motion between the strap cutter and the 
sealing yoke, the connecting means being arranged in such 
manner that longitudinal motion of the sealing yoke rela- 
tive to the strap cutter in the forward direction for a 
sufficient distance to completely take up lost motion be- 
tween the sealing yoke and the strap cutter effects longitu- 
dinal motion of the strap cutter in the forward direction; 
and 

(d) means for biasing the strap cutter in the forward direc- 
tion upon longitudinal motion of the sealing yoke in the 
forward direction for a sufficient direction to substantially 
take up lost motion between the sealing yoke and the strap 
cutter, the biasing means biasing the strap cutter so as to 
cause the strap cutter to overtravel for a sufficient dis- 
tance to flatten the strap tail against an adjacent portion of 
the tensioned loop, after the outer layer of steel strap has 
been cut. 


5,097,875 
PORTABLE REINFLATOR 
Philippe Grenie, Greenville, S.C.; Jean-Michel Mauduit, Meu- 
don-La-Foret, and Patrick Marguerie, Lyons, both of France, 
assignors to Compagnie Generale des Etablissements Miche- 
lin-Michelin & Cie, Clermont-Ferrand Cedex, France 
Division of Ser. No. 388,616, Aug. 2, 1989, Pat. No. 4,981,162. 
This application Sep. 21, 1990, Ser. No. 586,137 
Claims priority, application France, Aug. 5, 1988, 88/10771 


Int. C1.5 FO4B 17/6 
US, Cl. 141—38 3 Claims 
1. A portable reinflator for a tire of a vehicle, wherein said 
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reinflator is to be connected to an electric source of the vehicle 
and to a valve of a defective tire, said reinflator comprising: 
an electric connector, a compressor, a rotary seal, and a 
valve coupler; 
an electric connection connecting said electric connector to 
said compressor; 
a first pneumatic line connecting said compressor to said 


a second pneumatic line connecting said rotary seal to said 
valve coupler; and 

means for maintaining said rotary seal close to an axis- of 
rotation of said tire, wherein said means for maintaining 
said rotary seal close to the axis of rotation of said tire 
comprises at least three clamps, each clamp being pro- 
vided on its end with a hook which can be attached to a 
flange of a rim on which said tire is mounted, wherein 
support is achieved radially on the outside of said flange. 


5,097,876 
PROCESS AND MACHINE FOR GAUGING AND 
STUFFING MEAT PRODUCTS UNDER VACUUM 
CONDITIONS 
Narciso C. Lagares, Besalu, Spain, assignor to Metalquimia, 
S.A., Girona, Spain 
Filed May 18, 1990, Ser. No. 524,872 
Int. C1.5 B65B 37/00, 37/06, 37/14 

USS. Cl, 141—249 


1. A machine for gauging and stuffing meat products under 

vacuum conditions, comprising: 

a) a tank with a closure connected thereto with tight sealing 
means, said closure connected to vacuum generating 
means, said closure provided with a duct for loading said 
tank with meat product, and said tank provided with a 
controllable closing exit aperture for discharging meat 
product from the tank, 
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b) a gate movably mounted over said exit aperture and 
provided with driving means for selective closing and 
opening of said exit aperture, 

c) a gauging cavity comprising a hollow tube-shaped body 
having first and second ends coaxially aligned and integral 
with a pusher means capable of sliding movement in said 
hollow tube-shaped body, said pusher means having a 
stem that is axially insertable into the interior of said 
hollow tube-shaped body, said pusher means also having a 
plunger slidably mounted in said hollow tube-shaped body 
for first loading said hollow tube-shaped body with a 
predetermined amount of meat product transferred from 
said tank when said plunger moves from said first to sec- 
ond end and subsequently emptying the loaded hollow 
tube-shaped body when said plunger moves from said 
second end to said first end, 

d) said tank having a flat wall, said flat wall having said exit 
aperture and said stuffing area aperture extending there- 
through, a plate having a hole through which said first end 
of said hollow tube-shaped body is tightly introduced, said 
plate being made of a low friction material and being 
slidably supported on an assembly, said assembly being 
superimposed on said flat wall of the tank, with said hole 
being alignable with said tank exits aperture and said 
stuffing area aperture, 

e) a hollow tube having a shape commensurate to the shape 
of said hollow tube-shaped body but having a slightly 
larger diameter so as to allow coaxial insertion of said 
hollow tube-shaped body into said hollow tube, one end of 
said hollow tube being attached to the flat wall on a side 
opposite said plate and in alignment with said stuffing area 
aperture, said hollow tube adapted to slidably receive an 
elongate casing, 

f) first displacing means for linearly displacing said hollow 
tube-shaped body, pusher means and plate between said 
first and second positions, 

g) second displacing means for first moving said pusher 
means from said first to said second end of said hollow 
tube-shaped body for ioading said hollow tube-shaped 
body and then for moving said hollow tube-shaped body 
and said pusher means into the hollow tube through the 
stuffing area aperture and then moving said pusher means 
from the second end to the first end of the hollow tube- 
shaped body for emptying the meat product into a casing 
slidable over said hollow tube. 


5,097,877 

MACHINE TOOL WITH AUTOMATIC 
TOOL-CHANGING DEVICE 
Pietro Aceti, Bergamo, Italy, assignor to C.M.S. S.p.A., Ber- 
gamo, Italy 
Filed Dec. 10, 1990, Ser. No. 625,226 
Claims priority, application Italy, Dec. 12, 1989, 7127/89[U] 
Int. Cl.5 B27C 9/00 


US. Cl. 144—1 A 6 Claims 


1. A machine tool comprising: 

a machine frame; 

a tool head mounted on said machine frame, said tool head 
having a plurality of spindles, said tool head being revolv- 
able for positioning each of said spindles into a work 
position; 

a support fixed to said machine frame; 

an arm movably mounted in a first direction on said support; 

a slide movably mounted on said arm in a second direction 
substantially perpendicular to said first direction; 

a revolving support mounted on said slide, said revolving 
support revolving about an axis substantially parallel to a 
plane of rotation of said tool head; 

clamping means on said revolving support for fitting and 
removing a tool from one of said spindles when one of said 
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spindles is in a tool-changing position which is spaced 
from said work position, said clamping means moving into 


said tool-changing position by said arm, said slide, and said 
revolving support. 


5,097,878 
METHOD FOR VIBRATION-FILLING ELECTRODES 
HAVING WELDED-ON CURRENT DRAIN TAB IN A 
PASTE BATH 
Klaus von Benda, Niirtingen, Fed. Rep. of Germany, assignor to 
Deutsch Automobilgesellschaft mbH, Fed. Rep. of Germany 
Filed Dec. 21, 1990, Ser. No. 631,993 
Claims priority, application Fed. Rep. of Germany, Dec. 23, 
1989, 3942762 
Int. Cl.5 HOIM 4/28, 4/75; BO6B 7/00 
US. Cl. 141—1.1 8 Claims 


1. Method for vibration-filling fibrous and expanded struc- 
ture electrode substrates in a paste bath contained in a con- 
tainer, wherein the substrate has a welded-on current drain tap 
and is horizontally immersed in the paste bath, comprising the 
steps of: 

attaching the substrate to a holding tool connected to a 

vertical rotary shaft; 

attaching a vibration reflection body on said vertical rotary 

shaft at a predetermined distance above and parallel to the 
substrate; 

lowering the holding tool, with the attached substrate and 

vibration reflecting body, into the paste bath to such an 
extent that the substrate and vibration reflecting body are 
fully covered by the paste on all surfaces thereof; 
introducting vibrations into said paste bath, whereby said 
vibration filling of said substrate is carried out; 
withdrawing the holding tool, with the substrate and the 
vibration reflection body, from the paste bath to such an 
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extent that all surfaces of said substrate are removed from 
said paste bath, but remaining within said container; 

rotating the vertical rotary shaft on which the holding tool 
is mounted, whereby excess paste is spun off the substrate 
and the vibration reflection body. 


5,097,879 
APPARATUS FOR MAKING WOOD CURLS 
James T. Rice, Sr., Athens, Ga., assignor to University of Geor- 
gia Research Foundation, Inc., Athens, Ga. 
Filed Dec. 21, 1990, Ser. No. 633,588 
Int. Cl.5 B27C 1/00 
US. Cl. 144—176 


1. An apparatus for making wood curls comprising: 
(a) a rotatable disc having a work surface on the face of said 


disc and one or more circular openings near the edge of 


said disc and a plurality of bolt mounting holes on the 
periphery of said openings on the side of the disc opposite 
the work surface, and having a hollow center suitable for 
mounting said disc on a shaft; 

(b) one or more circular, rotatable, and removable cutting 
blade holders mounted in said openings which include in 
the center of the holders elongated and narrow slots for 
receiving cutting blades and further include on the periph- 
ery of the holders elliptical mounting bolt holes for receiv- 
ing mounting bolts; 

(c) means for fixably attaching cutting blades to said rotat- 
able and removable cutting blade holders whereby a slight 
rake angle is made between the face of said cutting blades 
and a plane perpendicular to said work surface of said 
disc; 

(d) a shaft upon which to securely mount said disc; 

(e) a means for directing wood pieces against said work 
surface with the grain of said wood pieces being substan- 
tially parallel to and with the rotational direction of said 


disc as it rotates about said shaft causing said series of 


cutting blades to travel and contact the wood pieces; and 

(f) sufficiently powerful means for causing said shaft to 
rotate with sufficient speed and force so as to permit said 
cutting blades to cut said wood pieces to produce curled 
wood flakes. 


5,097,880 
ROTARY LOG DEBARKER WITH IMPROVED AIR 
MANAGEMENT SYSTEM 
Ronald D. Pousette, Vancouver, Canada, assignor to Valon Kone 
Brunette, Ltd., Canada 
Filed Apr. 26, 1991, Ser. No. 691,697 
Int. C1.5 B27L 1/00; FO1B 19/04 
US. Cl. 144—208 E 4 Claims 
1. A stator/rotary-ring log debarker with ring-mounted 
log-engaging tools comprising 
inflatable/deflatable, pressure-fluid-operated motor means 
drivingly connected to said tools for actuating the same, 
and 
dual-operating-mode, pressure-fluid supply structure opera- 
tively interposed said motor means and a suitable external 
pressure-fluid source, operable in one mode with tool 
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actuation occurring solely under the control of said motor 
means with the motor means pressure-isolated from such a 


source, and in another mode with tool actuation under the 
combined control of said motor means and such a source 
with the motor means pressure-connected to the source. 


5,097,881 
ULTRASONIC LOG GRADING 


Michael J. Mack, Waterloo, Iowa, assignor to Blount, Inc., 


Montgomery, Ala. 
Filed Apr. 25, 1991, Ser. No. 691,749 
Int. Cl.5 B27L 1/00; B27B 1/00 
30 Claims 


11. Apparatus for testing logs, comprising: 

support means for supporting a log in a test position; 

scanner means for scanning said log in said test position with 
ultrasonic wave energy which is produced in response to 
an electrical input signal and is transmitted into said log; 

detector means for detecting said ultrasonic wave after it has 
been transmitted at least partially through said log and for 
producing an electrical output signal corresponding to the 
detected ultrasonic wave; 

measurement means for comparing said input signal and said 
output signal to measure changes in acoustical impedance 
of said log corresponding to defects in the log; and 

data processor means for automatically determining the 
grade of said log from said changes in acoustical impe- 
dance. 
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5,097,882 
TIRE TREAD AND TIRE INCLUDING TRAPEZOIDAL 
BLOCK ELEMENTS NESTED IN REENTRANT ANGLES 
OF ZIGZAG RIBS 
Georges Adam, Bissen, and Claude Lardo, Luxembourg, both of 
Luxembourg, assignors to The Goodyear Tire & Rubber Com- 
pany, Akron, Ohio 
Continuation-in-part of Ser. No. 217,735, Jul. 11, 1988, 
abandoned. This application Sep. 28, 1989, Ser. No. 413,576 
The portion of the term of this patent subsequent to Apr. 9, 2008, 
has been disclaimed. 
Int. Cl.5 B6OC 11/06 


USS. Cl. 152—209 R 16 Claims 


1. A tire tread comprising an elastomeric substance and 
having a longitudinal axis and a pair of shoulders which define 
the lateral edges of a ground engageable surface having at least 
three longitudinally extending wide grooves therein which 
extend the entire length of the tread and are each configured 
such that a plane which is parallel to the centerline of the tread 
may be located in the groove and not intersect any wall of the 
groove, each said shoulder and the next adjacent longitudi- 
nally extending wide groove cooperating to define a shoulder 
rib which is not laterally traversed by any grooves, interposed 
between each next-adjacent pair of longitudinally extending 
wide grooves is a circumferentially extending continuous rib 
which is not laterally traversed by any grooves and which 
follows a nonlinear zigzag path such that a plane which is 
parallel to the centerline of the tread will repeatedly intersect 
both lateral edges of the rib, and nested within each reentrant 
angle of each zigzag rib is a block element which has a trape- 
zoidal shaped ground engageable surface and is separated from 
the associated zigzag rib by narrow grooves having a width of 
not greater than 1 mm and a depth in the range of 50% to 70% 
of the depth of the associated longitudinally extending wide 
groove, and each said block element has a laterally extending 
narrow notch therein having a width of not greater than 1 mm 
and a depth that is greater than the depths of said narrow 
grooves which separate the block elements from the associated 
rib. 


5,097,883 
FOLDING SHUTTER SYSTEM 
James W. Robinson, 15302 SW. 100 Ct., Miami, Fla. 33157; 
Jeffrey T. Robinson, 15900 Sedgewyck Cir. North, Davie, Fla. 
33331, and Andrew Bruno, 7913 Orleans St., Miramar, Fla. 
33023, assignors to James W. Robinson, Miami; Jeffrey T. 
Robinson, Davie and Andrew Bruno, Miramar, all of, Fia., 
part interest to each 
Filed Apr. 30, 1991, Ser. No. 693,288 
Int. Cl.5 EOSD 15/26 
US. Cl. 160—183 
1. A folding shutter system comprising: 
an elongated header including a centrally disposed, longitu- 
dinally extending track and a pair of longitudinally ex- 
tending, outwardly facing abutment surfaces disposed on 
respective opposite sides of said track, said abutment 
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surfaces being spaced laterally apart a predetermined 
distance; 

a trolley mechanism mounted on said track for movement in 
either direction therealong; 

an elongated, generally rectangularly shaped trolley sup- 
ported shutter member having a pair of longitudinally 
spaced opposite ends and a pair of laterally spaced op- 
posed edge portions, 

said trolley mechanism being connected to one of said ends 
of the trolley supported shutter member at a location 
between said edge portions such that the trolley supported 
shutter member hangs from the trolley mechanism and 
moves therewith as the trolley mechanism moves along 
the track, said connection being such that the trolley 





supported shutter member is permitted to rotate about an 
axis which is disposed between the edge portions and 
extends longitudinally of the trolley supported shutter 
member; 

a respective abutment surface contacting element located at 
said one end of said shutter member at each edge portion 
thereof, the distance between said edge portions being 
greater than said predetermined distance such that each of 
said elements is positioned outwardly of its correspond- 
ing, respective abutment surface, said elements being 
positioned so that upon deployment of the system the 
elements swing into contact with their respective corre- 
sponding abutment surfaces as the trolley supported shut- 
ter member rotates about said axis. 


5,097,884 
ROMAN SHADE 

Thomas Sevcik, Denver, and JeAnne M. Abrew, Broomfield, 

both of Colo., assignors to Hunter Douglas Inc., Upper Saddle 

River, N.J. 

Filed Nov. 6, 1989, Ser. No. 431,958 
Int. Cl.5 E06B 3/94 

US. Cl. 160—84.1 18 Claims 

1. An expandable and contractible window covering, com- 
prising an assembly of an integral single row of parallel gener- 
ally tubular cells, with the longitudinal cell axis at an angle of 
90 degrees with respect to the direction of expansion and 
contraction of the window covering between expanded and 
contracted states, each cell being formed of at least one indi- 
vidual elongated strip of flexible material, the length of each 
strip of the assembly being, at least, equal to the width of the 
assembly, each cell comprising: 

a) a rear wall portion; 

b) a bottom portion; 

c) a front wall portion; 

d) a top portion; 

said top portion being attached along its length to a bottom 
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portion of an upper adjacent cell, where present; and the 
front wall portion of at least one cell defining a smoothly 
curved loop drooping downwardly to extend in front of at 


3 


least part of the front wall portion of a directly adjacent 
lower cell, where present, when said window covering is 
in the expanded state. 


5,097,885 
APERTURE COVER FOR BLOCKING 
ELECTROMAGNETEC RADIATION 


Hiroji Kitagawa, Nagoya, Japan, assignor to Kitagawa Indus- 


tries Company, Aichi, Japan 
Continuation of Ser. No. 398,937, Aug. 28, 1989, abandoned. 
This application Sep. 26, 1991, Ser. Ne. 765,494 
Claims priority, application Japan, Sep. 17, 1988, 63-233062 
Int. Cl.5 A47G 5/02 
15 Claims 
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1. At least one covering for an aperture for regulating light, 
comprising: 

electromagnetic shielding material comprising at least two 
electrically conductive layers with different shielding 
properties; 

said material defining at least one generally planar surface; 

additional shielding material on the periphery of the cover- 
ing that fills a gap between the covering extending gener- 
ally orthogonally away from said at least one generally 
planar surface and the aperture when the covering is in 
use, where the additional shielding material is electrically 
connected with the electromagnetic shielding material. 


GENERAL AND MECHANICAL 


ENVIRONMENTAL BARRIER 
Francisco Moyet-Ortiz, Valle Tolimas, Calle 11 N-17, Caguas, 
P.R. 00625 
Filed Aug. 1, 1990, Ser. No. 561,146 
Int. Cl.5 E06B 9/00 
US. Cl. 160—368.1 


1. An environmental barrier in combination with a window 

frame comprising: 

a rectangular flexible panel member having first, second, 
third and fourth sides, said first side being opposite said 
third side, and said second side being opposite said fourth 
side and a front face and a rear face; 

a pair of flexible, compressible insert members, each triangu- 
lar in cross-section, each disposed extending along oppo- 
site first and third sides of said panel member on said rear 
face, each of said insert members attached to said panel 
member along one of the points of their triangular shape; 

a pair of flexible compressible foam resilient members, each 
respectively disposed extending along the opposite second 
and fourth sides of said panel on said rear face from said 
insert members; 

catch members each disposed at the junction of each of said 
insert members and said resilient members on said rear 
face; and 

at least two insert receipt channel members triangular in 
cross-section disposed on the sides of said window frame 
adapted to receive and removably retain said insert mem- 
bers on said panel member, said insert members positioned 
each within an insert receipt channel member, each of said 
catch members attached to said window frame at a posi- 
tion adjacent to each of said insert receipt channel mem- 
bers with said foam resilient members being held and 
compressed against said window frame by said second and 
fourth sides of said panel member to form an environmen- 
tal barrier structure. 


5,097,887 
PROCESS OF MAKING A PRESSURE-DIECAST, 
FIBER-REINFORCED PART 
Eberhard E. Schmid, Alzenau, and Gunter Neite, Bad Nauheim, 
both of Fed. Rep. of Germany, assignors to Metalligesellschaft 
Aktiengesellschaft, Frankfurt am Main, Fed. Rep. of Ger- 


many 
Filed Sep. 5, 1990, Ser. No. 577,965 

Claims priority, application Fed. Rep. of Germany, Sep. 9, 

1989, 3930081 
Int. C1.5 B22D 19/14 

US. Cl. 164—75 6 Claims 

1. In the making of a selectively fiber-reinforced, cast part 
from an aluminum-silicon alloy by placing into a mold a pre- 
shaped body of ceramic fibers, the fibers occupying from about 
5 to 30% by volume of the preshaped body, lying essentially in 
planes parallel to a selected plane and having an essentially 
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random orientation within such planes, charging into said mold 
molten aluminum-silicon alloy material for the casting, increas- 
ing the pressure in the mold to a final pressure so that the 
shaped fibrous body is penetrated by the molten material, and 
maintaining the final pressure until the molten material has 
entirely solidified, the improvement which comprises, prior to 
placing the ceramic fiber body into the mold, impregnating the 
ceramic fiber body with an aqueous solution of at least one of 
CuSOx4 and Cu(NO3)2, drying at a temperature from about 60° 
to 90° C., heating the impregnated ceramic fiber body to a 
temperature from 500° to 1200° C., and solidifying the molten 
material under a final pressure from about 10 to 100 bars. 


5,097,888 
CASTING FLOW CONTROL SYSTEM 
Robert B. Augustine, ITI, 1604 Claremont Ave., Richmond, Va. 
23227 
Filed Sep. 17, 1990, Ser. No. 583,547 
Int. Cl.5 B22D 11/10 
US. Cl. 164—483 


1. Metal casting apparatus, comprising means forming an 
elongated trough to receive molten metal, a plurality of annu- 
lar molds adapted to progressively receive molten metal and 
progressively cast it into ingots which progressively emerge 
beneath the molds during casting, means for supporting and 
simultaneously lowering ingots emerging beneath the molds, a 
separate channel extending from the trough for supplying 
molten metal to each mold, means for controlling flow of 
molten metal from the trough into each channel, said flow 
control means for each channel having an open position per- 
mitting flow of molten metal to the channel and a closed posi- 
tion preventing flow to the channel, and means for moving the 
respective channel flow control means to open positions simul- 
taneously, whereby the flow control means for the channels 
may be in closed positions to permit molten metal to accumu- 
late in the trough preliminary to casting, and, when ready for 
casting, flow of molten metal may be started simultaneously 
into the channels thereby facilitating simultaneous start-up of 
casting in the molds. 


5,097,889 
HOT SPOT DETECTION AND SUPRESSION SYSTEM 
Kent E. Ritter, Wellsville, N.Y., assignor to ABB Air Preheater, 
Inc., Wellsville, N.Y. 
Filed Jan. 11, 1991, Ser. No. 639,299 
Int. Cl.5 F28D 19/04; F28G 9/00 
US. Cl. 165—5 
1. A heat exchanger comprising: 
a stationary housing having hot and colt ends; 
a matrix of heat exchange material supported to revolve 
within the housing about an axis of revolution passing 
through the hot and cold ends; 
gas duct inlet means and gas duct outlet means fluidly con- 
nected to the housing, for introducing a flow of hot gas 
into the matrix at the housing hot end to raise the tempera- 
ture of the matrix, and discharging the gas from the matrix 
at the housing cold end, respectively; 
air duct inlet means and air duct outlet means fluidly con- 
nected to the housing, for introducing a flow of cold air 
into the matrix at the housing cold end to reduce the 
temperature of the matrix, discharging the air from the 
matrix at the housing hot end, respectively; 
detection means situated at any of said duct means, for sens- 


22 Claims 
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ing, while the matrix revolves, whether any portion of the 
matrix has a temperature exceeding a threshold value; 
suppression means situated at any of said duct means, for 
discharging a cooling fluid into the matrix while the ma- 
trix revolves, the suppression means including a plurality 
of discrete, spaced nozzles substantially spanning the 
radial dimension of the matrix, the suppression means 
being adapted to discharge the fluid from selected nozzles 


in an amount sufficient to reduce the temperature of the 
portion of the matrix which the fluid contacts; and 

control means coupled between the detection means and the 
suppression means, for activating the suppression means 
when the temperature of any portion of the matrix exceeds 
said threshold temperature and deactivating the suppres- 
sion means when no portion of the matrix exceeds said 
threshold temperature. 


5,097,890 
HEAT TREATING APPARATUS WITH COOLING FLUID 
NOZZLES 

Ken Nakao, Sagamihara, Japan, assignor to Tel Sagami Limited, 

Kanagawa, Japan 

Continuation of Ser. No. 367,313, Jun. 16, 1989, abandoned. 
This application Dec. 10, 1990, Ser. No. 624,473 

Claims priority, application Japan, Jun. 16, 1988, 63-148676; 

Mar. 6, 1989, 1-53508 
Int. Cl.5 HO5B 3/64; F27B 5/16; F27D 9/00 


US. Cl. 165—39 5 Claims 


1. A vertical type heat-treating apparatus, comprising: 

a reaction tube extending substantially vertically along a 
longitudinal direction and containing a uniformly heated 
zone in which an object to be heat-treated is received; 

a coil-like heater surrounding the reaction tube; 
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a liner tube provided between said reaction tube and said 
heater; 

a plurality of inlet nozzles through which a cooling fluid is 
forcedly introduced toward the reaction tube, said inlet 
nozzles being arranged at predetermined intervals along 
the longitudinal direction and the circumference of the 
reaction tube, and passing through gaps between coils of 
said heater and penetrating said liner tube so as to extend 
perpendicularly and near to respective surface portions of 
said reaction tube; and 

exhaust means, located substantially at the upper most end of 
the reaction tube, for exhausting the cooling fluid from 
around the reaction tube; wherein 

each nozzle discharges the cooling fluid in a direction paral- 
lel to a tangent drawn to the circumference of the reaction 
tube at a point where the reaction tube and the respective 
nozzle are closest, so as to permit the cooling fluid to form 
a swirl around an other wall of the reaction tube, to 
thereby directly cool the outer wall of the reaction tube. 


5,097,891 
PARALLEL CORE CHARGE AIR COOLER 
Steven S. Christensen, Livermore, Calif., assignor to Paccar 
Inc., Bellevue, Wash. 
Filed Oct. 5, 1990, Ser. No. 593,072 
Int. Cl.5 F02B 29/04; F28D 1/04 
US. Cl. 165—41 


1. A charge air cooler apparatus for mounting on a vehicle 

having a front engine power takeoff mechanism comprising: 

a first core means having a length and formed for mounting 
to extend along one side of said front engine power takeoff 
mechanism; 

a distinct second core means mounted in spaced relation to 
said first core means and having a length substantially 
equal to said length of said first core means to extend 
along an opposite side of said front engine power takeoff 
mechanism; 

input manifold means and output manifold means coupled to 
said first core means and said second core means for air 
flow into and out of both said first core means and said 
second core means; and 

said first core means and said second core means being 
laterally spaced apart from one another by a distance 
providing access to said front engine power takeoff mech- 
anism between said first core means and said second core 
means, and said input manifold and said output manifold 
being laterally spaced from one another by a distance 
providing access to said front engine power takeoff mech- 
anism. 


316-926 O.G.-92-10 
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5,097,892 
AIR/LIQUID HEAT EXCHANGER WITH RAM 
PRESSURE EVAPORATIVE COOLING 
Henry E. Beamer, Middleport, N.Y., assignor to General Mo- 
tors Corporation, Detroit, Mich. 
Filed Feb. 11, 1991, Ser. No. 653,589 
Int. C1.5 B64D 33/10; F28D 5/00 


1. An aircraft, an air/liquid heat exchanger for a high perfor- 
mance engine powering said aircraft, and liquid supply means 
powered by ram pressure on the aircraft for selectively spray- 
ing an evaporative liquid onto the heat transfer surface of said 
heat exchanger to effect evaporative cooling. 


5,097,893 
COUNTER FLOW TUBE-MANIFOLD RADIANT FLOOR 
HEATING SYSTEM 
Norman V. Trimble, 5026 Williams Road, Richmond, B.C., 
Canada V7E 1K1i 
Continuation-in-part of Ser. No. 389,041, Aug. 3, 1989, 
abandoned. This application Dec. 28, 1990, Ser. No. 635,772 
Int. CL5 F24D 19/00; F24H 9/12 
US. Cl. 165—46 


1. An apparatus for conveying a heat containing fluid mate- 
rial in counter-current pattern in the conduits an embedded 
floor heating system consisting essentially of: 

(a) a hollow fluid conducting conduit consisting essentially 
of three hollow cylindrical elongated resilient fluid con- 
ducting integrally formed tubes which are disposed paral- 
lel to and abut one another along the substantial portion of 
their length, with no webs therebetween, which tubes 
have first and second ends adapted for use in an embedded 
floor heating system; 

(b) a first hollow fluid conducting elongated manifold with 
ports and fittings therein adapted for connection with the 
first ends of the tubes, the manifold being positioned exte- 
rior to the heated floor; and 

(c) a second hollow fluid conducting elongated manifold 
with ports and fittings therein adapted for connection 
with the second ends of the tubes, the first ends of the two 
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outer tubes being connected to the ports and fittings of the 
first manifold and the opposite ends of the same two tubes 
being connected to the ports and fittings of the second 
manifold, and the first end of the third middle tube abut- 
ting the first ends of the two outer tubes being connected 
to a port and fitting of the second manifold, while the 
opposite end of the third middle tube is connected to a 
port and fitting of the first manifold, the fitting being 
connected to the port of a respective manifold consisting 
essentially of: 

(d) a hollow nut which has a female thread therein, and an 
inwardly projecting flange at one end thereof, said nut 
circumscribing the tube; 

(e) a ferrule formed of a resilient substance and being tapered 
on the exterior and having a hollow cylindrical configura- 
tion in the interior circumscribing the tube, the ferrule 
being positioned completely inside the interior of the nut, 
the broader end of the exterior tapered ferrule abutting the 
flange of the nut; 

(f) a hollow cylindrical member which has a flange on one 
end thereof, which member is of substantially the same 
length as the nut and is adapted to fit inside an end of the 
tube with the flange located at the end of the tube; and 

(g) an elongated tubular member having a male thread at one 
end thereof adapted to receive the female thread of the 
nut, the end removed from the thread being adapted to 
penetrate through the port into the interior of the mani- 
fold, the combination of the nut and the tubular member 
holding the end of the tube between the tapered ferrule 
and the cylindrical member. 


5,097,894 
VEHICULAR FLUSHING AND DRAINING APPARATUS 
AND METHOD 
Roland Cassia, 12 Allan Dr., White Plains, N.Y. 10605 
Filed Jul. 5, 1991, Ser. No. 726,382 
Int. Cl.5 F28G 9/00 
US. Cl. 165—71 


1. In a radiator having a core and a shell and cooling fluid in 

said radiator, the improvement comprising: 

a drain pipe having an inlet in communication with the 
cooling fluid and located at the bottom of the radiator 
shell, an outlet which is positioned lower than the inlet of 
the drain pipe and said drain pipe having a bend of about 
180° therein, said bend positioned below the fluid level in 
said radiator; 

a flushing fluid inlet connected to the shell for introduction 
of flushing fluid into the shell; and 

a valve means connected to said drain pipe such that when 
said valve means is opened fluid flows out of said radiator 
shell through said drain pipe. 
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5,097,895 
HEAT EXCHANGER, SYSTEM AND METHOD FOR 
USING THE SAME 
Gad Assaf, Rehovot, Israel, assignor to Geophysical Engineering 
Company, Seattle, Wash. 

Division of Ser. No. 356,681, May 25, 1989, Pat. No. 4,981,021, 
which is a continuation-in-part of Ser. No. 148,709, Jan. 26, 
1988, Pat. No. 4,872,315, which is a division of Ser. No. 798,841, 
Nov. 18, 1985, Pat. No. 4,745,436, which is a division of Ser. No. 
558,436, Dec. 6, 1983, Pat. No. 4,583,370. This application Dec. 
31, 1990, Ser. No. 636,096 
Int. C15 F23D 15/00 


US. Cl. 165—140.14 15 Claims 


1. A heat exchanger for exchanging heat between a warmer 

fluid and a cooler fluid, said heat exchanger comprising: 

a) a housing having a divider for dividing the housing into 
separate chambers, one of which is adapted to contain said 
warmer fluid, and the other of which is adapted to contain 
said cooler fluid; 

b) a plurality of elongated cylindrical sleeves of relatively 
thin plastic film mounted in said housing such that the 
cylindrical sleeves extend through said divider and 
project into the two chambers and are in heat exchange 
relationship with the warmer and cooler fluids; and 

d) convective fluid in the cylinders. 


5,097,896 
HEAT EXCHANGER 
Bryan L. Belcher, Warwickshire, and Alan Bond, Oxfordshire, 
both of England, assignors to Rolls-Royce pic, London, En- 
gland 


Filed Aug. 12, 1988, Ser. No. 241,222 
Claims priority, application United Kingdom, Aug. 15, 1987, 
8719446 
Int. Cl.5 F28D 7/10 


US. Cl. 165—140 8 Claims 


1. A heat exchanger for placing two fluids in heat exchange 
relationship comprising an array of spaced apart feeder tubes 
and an array of spaced apart receiver tubes, which arrays are 
operational interposed between high and low pressure regions 
of one of said fluids so that said fluid flows over said feeder and 
receiver tubes, said feeder tubes being located downstream of 
said receiver tubes with respect to said fluid flow thereover, 
each of said feeder tubes being interconnected with a corre- 
sponding one of said receiver tubes by a plurality of heat ex- 
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change tubes, each of which heat exchanger tubes is so config- 
ured that its total extent lies generally transverse to the direc- 
tion of said fluid flow, said feeder tubes operationally contain- 
ing the other of said fluids and adapted to direct said other fluid 
through said heat exchanger tubes to said receiver tubes. 


5,097,897 
HEAT EXCHANGING DEVICE 
Masataka Watanabe, and Toshimi Hosokawa, both of Gunma, 
Japan, assignors to Sanyo Electric Co., Ltd., Osaka, Japan 
Filed Dec. 21, 1989, Ser. No. 454,306 
Claims priority, application Japan, Dec. 27, 1988, 63-332843 
Int. Cl.5 F28D 21/00 


US. Cl. 165—140 8 Claims 


1. A heat exchanging device comprising a plurality of heat 
exchangers, 

each of said heat exchangers including a single metal plate or 
two metal plates and a fluid passage way on the plate or 
between the plates for conducting a heat exchanging 
medium, 

each said plate or plates with said fluid passage way being 
bent about a central axis into a spiral coil, 

said fluid passage way having an inlet and an outlet at one 
peripheral end of the plate, and 

said heat exchangers being assembled into a unit with respec- 
tive axis of spiral aligned with each other and with the 
turns of said spiral coil being equally spaced from adjacent 
turns. 

8. A heat exchanging device comprising a single heat ex- 

changer, 

said heat exchanger including a single metal plate or two 
metal plates and two or more discrete fluid channels inde- 
pendently positioned on the plate or between the plates 
for conducting a heat exchanging medium, each of said 
discrete fluid channels having an inlet and an outlet 

said channels being formed into a serpentine curve having 
sections parallel to each other, 

said plate or plates with said channels being bent into a spiral 
coil with the turns of said spiral coil being equally spaced 
from adjacent turns. 


5,097,898 
END CAPS FOR REFLUX FLUID HEATED PATIENT 
LINE 
Wesley H. Verkaart, Duxbury, Mass., assignor to Level 1 Tech- 
nologies, Inc., Rockland, Mass. 
Division of Ser. No. 543,390, Jun. 26, 1990, Pat. No. 5,063,994. 
This application Sep. 10, 1991, Ser. No. 757,282 
Int. Cl.5 F28D 7/10 
U.S. Cl. 165—154 7 Claims 
1. An end cap for receiving a first fluid from a first channel 
formed between an outer tube and an inner tube and supplying 
said first fluid to a second channel formed between said outer 
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tube and said inner tube and for communicating a second fluid 
with an inner tube, said end cap comprising an outer portion 
for receiving said outer tube and engaging an outer surface of 
said outer tube and a conduit for carrying said second fluid, 
said conduit being received in said inner tube and engaging an 


inner surface of said inner tube, wherein said outer portion is 
spaced from said conduit to form a chamber, said chamber 
being divided by a partition to form a first chamber communi- 
cating with said first channel and a second chamber communi- 
cating with said second channel. 


5,097,899 
SHELL WITH INTEGRAL INTERNAL PASSAGE AND 
METHOD OF MAKING SAME 

Jacob H. Martin, Wellesley, and Charles S. Elder, Bedford, both 

of Mass., assignors to The Charles Stark Draper Laboratories, 

Cambridge, Mass. 

Filed May 30, 1989, Ser. No. 357,883 
Int. Cl.5 F28F 3/12 

US. Cl. 165—169 


+ 


1. A domed heat exchanger comprising: 

a metal base plate and a coextensive metal cover plate joined 
across their contacting surfaces and complementarily 
curved to form an integral domed member of substantially 
uniform thickness having substantially smooth inner and 
outer surfaces; and 

at least one channel formed in at least one of said plates to 
define an integral internal heat exchange fluid flow pas- 
sage within the curved contour of the domed member. 
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5,097,900 


CONDENSER HAVING PARTITIONS FOR CHANGING 


THE REFRIGERANT FLOW DIRECTION 


Toru Yamaguchi, Isesaki, Japan, assignor to Sanden Corpora- 


US. Cl. 165—174 


tion, Gunma, Japan 
Filed Feb. 2, 1990, Ser. No. 473,830 


Claims priority, application Japan, Feb. 2, 1989, 1-10751[U] 
Int. Cl.5 F28F 9/26 
17 Claims 


800 


1. A condenser for a refrigerant fluid circuit comprising: 
a plurality of tubes having opposite first and second open 
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cylinder for reciprocation under the influence of hydrau- 
lic fluid for raising and lowering said standpipe into and 
out of engagement with the wellhead; 

a winch adapted to be mounted to the mobile support means 
remotely from said standpipe and having a cable attached 
thereto; 

a support pulley mounted to said boom for routing the cable 
attached to said winch along said boom around said sup- 
port pulley and down into said standpipe; 

a swab bar attached to the end of the cable and suspended 
below said support pulley in said standpipe and having a 
swab cup mounted thereto; and 

cable slack detection means comprising a pulley bearing 
against the cable between said support pulley and said 
standpipe and having a control cable attached thereto, 
said control cable being operably connected to a control 
valve for braking said winch when said swab bar is not 
suspended by the cable to slow the rate at which the cable 
is wound off of said winch and maintain relatively con- 
stant tension on the cable at all times. 


5,097,902 
PROGRESSIVE CAVITY PUMP FOR DOWNHOLE 
INFLATABLE PACKER 


ends; 
a plurality of fin units disposed between said plurality of John A. Clark, South Lake, Tex., assignor to Halliburton Com- 


tubes; 
first and second header pipes having at least one open end 
and fixedly disposed at said opposite ends of said tubes, 


pany, Duncan, Okla. 
Filed Oct. 23, 1990, Ser. No. 602,453 
Int. C15 E21B 33/127 


respectively, said open ends of said tubes disposed in fluid [,S, Cl. 166—187 


communication with the interior of said header pipes, said 
first header pipe having an inlet means for linking the 
condenser in fluid communication to an external element 
of the circuit and an outlet means for linking the con- 
denser in fluid communication to an external element of 
the circuit; and 

partition means for dividing said first header pipe into at 
least a first and a second chamber which are isolated from 
each other, said inlet means linked in fluid communication 
to said first chamber and said outlet means linked in fluid 
communication to said second chamber, said partition 
means insertable into said at least one header pipe from an 
open end thereof, said partition means including a solid 
conical slice portion and a hollow conical slice portion 
extending from said solid conical slice portion. 


5,097,901 


APPARATUS FOR REMOVING FLUIDS FROM A WELL 
Joseph H. Klaeger, P.O. Drawer 445, Hondo, Tex. 78861 


Filed Aug. 2, 1990, Ser. No. 561,894 
Int. Cl.5 E21B 19/08, 37/10, 43/00 


US. Cl. 166—68 


ing: 


1. A boom assembly for removing fluid from a well compris- 


a boom adapted for mounting to a mobile support means; 

a standpipe mounted to said boom for engaging a wellhead, 
said standpipe passing through a cylinder and having a 
piston mounted thereto the piston being positioned in the 
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1. A downhole inflatable packer pump comprising: 

case means for attaching to a lower testing string portion and 
having an inlet and an outlet, said outlet being communi- 
cable with an inflatable packer at a location below said 
pump; 

mandrel means, rotatably disposed within said case means, 
for connecting to an upper testing string portion for mu- 
tual rotation therewith and rotating within said case 
means; 

an elastomeric pump stator disposed in said case means, said 
stator having a convoluted inner surface; 

a rotor extending form said mandrel means and into said 
stator, said rotor having a convoluted outer surface, said 
stator and rotor defining a plurality of cavities therebe- 
tween, whereby rotation of said rotor within said stator 
moves fluid progressively from cavity to cavity and 
thereby from said inlet to said outlet; 

passageway means for providing fluid communication be- 
tween said lower testing string portion and said upper 
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testing string portion, said passageway means being seal- 
ingly separated from said cavities. 


5,097,903 
METHOD FOR RECOVERING INTRACTABLE 

PETROLEUM FROM SUBTERRANEAN FORMATIONS 
Joseph Wilensky, Denver, Colo., assignor to Jack C. Sloan, 

Denver, Colo. 

Continuation-in-part of Ser. No. 410,990, Sep. 22, 1989, 
abandoned. This application Jan. 23, 1991, Ser. No. 644,982 
Int. Cl.5 E21B 43/00 


USS. Cl. 166—266 36 Claims 


1. A method for producing petroleum from a subterranean 
formation of intractable petroleum, said method comprising: 
(1) constructing and operating a local visbreaking unit above 
the subterranean formation; 
(2) starting production of intractable petroleum from the 


subterranean formation by: (a) injecting a start-up injec- 
tion fluid obtained from a source other than intractable 
petroleum production from the local visbreaking unit, (b) 
obtaining an initial portion of intractable petroleum from, 
the subterranean formation and (c) introducing the initial 
portion of the intractable petroleum from the subterranean 
formation into the local visbreaking unit; 

(3) visbreaking the initial portion of petroleum recovered 
from the subterranean formation in order to obtain a first 
portion of a medium/heavy cracked gas oil fractionated 
by the visbreaking unit in a temperature range of from 
about 400° F. to about 1000° F. and having a UOP K 
Factor between about 10.0 and about 10.8; 

(4) injecting, in the form of a hot liquid having a temperature 
from about 400° F. to about 1000° F. and by means of an 
injection well penetrating said subterranean formation, at 
least a part of the first portion of medium/heavy cracked 
gas oil having a UOP K Factor between about 10.0 and 
about 10.8 in order to impinge upon and melt a subsequent 
portion of the intractable petroleum and thereby forming 
a resulting hot, mobile, mixture of medium/heavy cracked 
gas oil and melted petroleum; 

(5) recovering the resulting hot, mobile, mixture of medi- 
um/heavy cracked gas oil and melted petroleum from the 
subterranean formation; 

(6) introducing the resulting hot, mobile, mixture of medi- 
um/heavy cracked gas oil and melted petroleum into the 
visbreaking unit in order to obtain a second portion of 
medium/heavy cracked distillate gas oil having a temper- 
ature between about 400° F. and about 1000° F. and a 
UOP K Factor between about 10.0 and about 10.8; and 

(7) injecting at least a part of the second portion of medium/- 
heavy cracked gas oil into the subterranean formation in 
order to melt and recover subsequent portions of the 
intractable petroleum. 


GENERAL AND MECHANICAL 


5,097,904 
METHOD FOR CLAY STABILIZATION WITH 
QUATERNARY AMINES 
Ronald E. Himes, Duncan, Okla., assignor to Halliburton Com- 
pany, Duncan, Okla. 
Filed Feb. 28, 1991, Ser. No. 657,700 
Int. C1.5 E21B 33/138, 43/26, 43/27 


US. Cl. 166—294 14 Claims 


1. A method of treating a subterranean formation comprising 
contacting said formation with an aqueous treatment fluid 
containing a formation control additive in an amount effective 
to stabilize said formation; said additive comprising a quater- 
nary ammonium compound selected from compounds of the 
general formulae: 


CH3 CH3 
CHy—N+—RizZ and CHy—N+—CHY 


CH3 CH3 


wherein: 
R, is selected from the groups, 


—CH COOH, —CH2CH20H, —CH2CH72CH70H 
and —CH7CHOHCH3 


Z is an anion selected from halides, nitrates, nitrites, sulfites, 
sulfates and carboxylates; and 
Y is an anion selected from carboxylates. 


5,097,905 
CENTRALIZER FOR WELL CASING 
Korwin J. Goodwin, Fort Worth, Tex., assignor to Mobil Oil 
Corporation, Fairfax, Va. 
Filed Jan. 28, 1991, Ser. No. 646,293 
Int. Cl.5 E21B 17/10 
US. Cl. 166—378 13 Claims 

1. An improved centralizer for centering a well casing in a 

wellbore, comprising: 

a first anchor adapted to fit around and be securely fixed to 
said casing, said first anchor being threaded on its external 
surface; 

a first collar adapted to fit around and be threadedly en- 
gaged by said first anchor; 

a second collar adapted to fit around and free to rotate and 
move axially with respect to said casing; 

a second anchor adapted to fit around and be securely fixed 
to said casing spaced from said first anchor and compris- 
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ing a bearing surface for restraining axial movement of 


said second collar along said casing; and 


a plurality of metallic straps extending between said first 
collar and said second collar, and being securely fixed to 
each. 


5,097,906 
CONCEALED AUTOMATIC SPRINKLER 
George S. Polan, Harleysville, Pa., assignor to Central Sprinkler 
Corporation, Lansdale, Pa. 
Filed Jun. 11, 1990, Ser. No. 535,923 
The portion of the term of this patent subsequent to May 22, 
2007, has been disclaimed. 
Int. Cl.5 A62C 37/08 


US. Cl. 169—37 13 Claims 


1. A concealed automatic ceiling sprinkler comprising: 

a sprinkler including a body having an outlet on one side 
thereof, a plug received in the outlet, a frame extending 
from the sprinkler body around the outlet and the plug, a 
heat-sensitive element extending generally between the 
plug and the frame, biasing the plug into the outlet, the 
heat-sensitive element changing physical form when suffi- 
ciently heated for releasing the plug from the outlet, an 
adjustment screw in the frame for adjusting the load ap- 
plied to the plug by the heat-sensitive element, and clip 
means mounted on the frame for supporting a cover from 
the sprinkler; and 

the cover including a ceiling plate portion and bracket 
means extending transversely from the ceiling plate por- 
tion to the clip means for coupling the ceiling plate por- 
tion with the clip means. 


OFFICIAL GAZETTE 
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5,097,907 
COMPOSITION OF MATTER FOR STOPPING FIRES, 

EXPLOSIONS AND OXIDATIONS OF MATERIALS AND 

BUILD UP OF ELECTROSTATIC CHARGES AND 

METHOD AND APPARATUS FOR MAKING SAME 
Shaikh G. M. Y. Alhamad, P.O. Box 31590, Riyadh, 11418, 
Saudi Arabia, and Sami I. Altikan, Riyadh, Saudi Arabia, 
assignors to Shaikh G. M. Y. Alhamad, Riyadh, Saudi Arabia 
Division of Ser. No. 417,696, Oct. 5, 1989, Pat. No. 5,001,017, 
which is a continuation of Ser. No. 280,317, Dec. 6, 1988. This 

application Mar. 19, 1991, Ser. No. 674,277 
Int. Cl.5 A62C 2/00, 3/00 


US. Cl. 169—45 12 Claims 


1. A method of extinguishing a surface fire comprising the 

steps of: 

a. transporting to the site of said fire multiple compact rolls 
of continuous sheets of unexpanded magnesium alloy foil 
having transverse spaced apart lines of discontinuous slits 
extending to the edges of said sheets; 

b. stretching said continuous sheets longitudinally while 
unrolling from said rolls to provide sheets of expanded 
metal net of substantially increased area; and 

c. laying said expanded metal sheets over the surface of said 
fire to provide areas of extinguished fire beneath said 
sheets. 


5,097,908 
FARM MACHINE FOR WORKING THE SOIL 

Michel Kirch, Etting, France, assignor to Kuhn, S.A., Saverne, 

France 
Division of Ser. No. 165,093, Mar. 7, 1988, Pat. No. 4,987,959. 

This application Sep. 17, 1990, Ser. No. 583,586 
Claims priority, application France, Mar. 6, 1987, 87 03219 
Int. Cl.5 AO1B 33/02 

U.S. Cl. 172—78 


1. A farm machine for working the soil, said farm machine 
comprising: 
(a) a frame; 
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(b) hitching means connected to said frame for hitching said 
machine to a tractor during use of the farm machine; 

(c) a rotor that, during use of the farm machine, is at least 
approximately parallel to the ground and extends 
obliquely in relation to a work direction, said rotor com- 
prising a central beam and a plurality of tools for working 
soil fastened to said central beam; 

(d) driving means for rotating said rotor around its longitudi- 
nal axis, said driving means receiving movement from a 
power source during use of the farm machine; and 

(e) a plurality of support wheels; 

wherein: 


(f) a lateral housing is arranged at a forward lateral end of 


said frame, said lateral housing containing at least a por- 
tion of said driving means and having a lower part extend- 
ing in the vicinity of said central beam; and 

(g) one of said plurality of said support wheels extends di- 
rectly in front of said lateral housing in such a manner as 
to prevent said lower part of said lateral housing from 
bumping and rubbing on the ground. 


5,097,909 
GARDEN TROWEL TOOL KIT 
Kuldip S. Jauhal, and Bemi K. Jauhal, both of 16290 Jackson 
Oaks Dr., Morgan Hills, Calif. 95037 
Filed May 17, 1991, Ser. No. 701,769 
Int. Cl.5 AO1B 1/22 
US. Cl. 172—371 


1. A garden trowel tool kit, comprising in combination, 

an arcuate “L” shaped handle, the handle including a mount- 
ing ring fixedly secured to the handle at a forward termi- 
nal end of the handle, and 

a mounting post diametrically directed through the forward 
terminal end of the handle and the mounting ring, and 

the mounting post including a mounting post lower terminal 
end, and 

a planar blade mounted in an orthogonal and fixed relation- 
ship relative to the mounting post lower terminal end, the 
planar blade including a forward cutting edge, the for- 
ward cutting edge orthogonally oriented relative to a 
longitudinal axis defined by the planar blade, and 

the handle including a handle lower terminal end, wherein 
the handle lower terminal end is in planar alignment with 
the planar blade. 


5,097,910 
WEED CUTTING TOOL 
Edward F. Traczek, 312 W. Meandering Way, Red Oak, Tex. 
75154 
Filed Apr. 16, 1991, Ser. No. 685,887 
Int. Ci.5 AO1B 1/12 
U.S. Cl. 172—375 2 Claims 
1. A weed cutting tool comprising, 
an elongate longitudinally aligned handle, the handle includ- 
ing a handle lower terminal end, with a first handle exten- 
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sion link longitudinally aligned with the handle mounted 
to the lower terminal end, and 

a second extension link mounted to the first extension link 
defining an oblique angle therebetween, and 

a blade member mounted to the second extension link re- 
mote from the first extension link, the blade member in- 
cluding a convex arcuate forward blade edge spaced from 
a rearwardly extending convex arcuate rear blade edge, 
and 

the blade member including a first side spaced from and 
parallel a second side, with the first and second sides 
extending between the forward and rear blade edges, and 

a first side cutting notch mounted medially within the first 


side, and a second side cutting notch mounted medially 
within the second side, and the blade member defined by 
a convex top surface coextensive with a concave bottom 
surface to impart strength and rigidity to the blade mem- 
ber in use, and 

wherein the forward blade edge includes a mounted saw 
toothed forward blade insert, and the rear blade edge 
includes a rear blade insert, wherein the rear blade insert 
includes a series of spaced notches with arcuate elongate 
blade members directed therebetween, and the forward 
and rear blade inserts each are defined by a “V” shaped 
interior cavity, and each “V” shaped interior cavity in- 
cludes opposed clamping projections for securement of 
each blade insert to the blade member. 


5,097,911 
ROAD CLEARING MINE PLOW BLADE 

Donald H. Kendall, Almont, Mass., assignor to The United 

States of America as represented by the Secretary of the 

Army, Washington, D.C. 

Filed Jun. 28, 1991, Ser. No. 722,817 
Int. Cl.5 E02F 3/76; F41H 11/12 

U.S. Cl. 172—815 


1. A blade for a mine clearing vehicle capable of moving a 
layer of earth over which the vehicle passes, the blade com- 
prising: 

two elongate flat upper plates joined together at a prow line 

of the blade to form a generally V-shaped configuration, 
the upper plates slanted rearward so that tops of the upper 
plates are nearer to the vehicle than bottoms of the upper 
plates; 
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a lower flat plate joined at a bottom outboard zone of each 
of the upper plates, the upper plates and the lower plates 
forming an obtuse angle therebetween, the lower plates 
each defining a general plane and are slanted more rear- 
wardly than the upper plates; 

a set of raking teeth disposed below the upper plates and 
between the lower plates, a longitudinal axis of each of the 
raking teeth being parallel to one of the two general planes 
defined by the lower plates, the set of raking teeth taper- 
ing rearwardly; 

means for guiding dug material outboard on the blade, the 
guiding means including a set of ridges mounted on the 
upper and lower plates, the ridges having an inboard end 
and an outboard end, the inboard end being lower than the 
outboard end; 

a skid plate fixed to the bottom of the blade and extended 
rearward from the blade, the skid plate parallel to and 
resting upon an exposed earth surface during an opera- 
tional position of the blade, the skid plate fixed to and 
bracing the teeth; 

a cutting strip removably attached to the front bottom zone 
of the blade adjacent the skid plate, the cutting strip hav- 
ing a portion projecting downwardly from the lower 
plates and having a portion connecting the teeth together; 

edge cutters oriented in a vertical plane and disposed at 
outboard edges of the blade. 


5,097,912 
STAKING SYSTEM FOR CONCRETE FORMS 
Richard H. Bowers, 4401 Oak Forest Dr., Hattiesburg, Miss. 
39402 
Filed May 6, 1991, Ser. No. 696,147 
Int. Cl.5 E02D 7/04 
US. Cl. 173—90 





1. A stake driver including an upright guide bar having 
upper and lower ends, said lower end including means for 
releasable engagement with the upper end portion of an up- 
standing stake to be driven downwardly, a downwardly open- 
ing driver housing having upper and lower ends, the upper end 
of said guide bar being guidingly telescoped upwardly into said 
housing, said housing lower end including a large area down- 
wardly facing abutment surface means for downward abutting 
engagement with said stake, said downwardly facing abutment 
surface means including means defining an aperture there- 
through downwardly through which the lower end of said 
guide bar is slidingly received, said downwardly facing abut- 
ment surface means being defined by a lower end plate remov- 
ably secured over the lower end of said housing and having a 
small central aperture formed therethrough upwardly through 
which said guide bar is received, at least the lower end of said 
housing including a central upstanding guide sleeve removably 
mounted therein and including upper and lower end portions, 
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said lower end portion being registered with said aperture, said 
rod being slidingly received through said sleeve, the upper end 
portion of said guide sleeve including an enlarged guide plate 
secured thereto slidingly and guidingly received within an 
intermediate length portion of said housing and upwardly 
through which said guide bar is slidingly received, and releas- 
able lock means releasably securing said guide sleeve in said 
housing against axial shifting relative thereto, said bar being of 
a length to prevent full displacement of said bar into said 
housing. 


5,097,913 
PORTABLE PERCUSSIVE MACHINE 
Klas R. Lennart Gustafsson, Kalmar, Sweden, assignor to 
Berema Aktiebolag, Solna, Sweden 
Filed Oct. 26, 1990, Ser. No. 604,766 
Claims priority, application Sweden, Oct. 28, 1989, 8903621 
Int. Cl.5 B25D 9/02 


US. Cl. 173—210 8 Claims 


PE, 


SIPIIIIF 


eH 


1. A percussive machine comprising a housing having a 
cylinder including a bottom end housed therein, a drive piston 
reciprocally movable within said cylinder for repeatedly driv- 
ing a hammer piston towards said bottom end via a gas cushion 
in a working chamber defined in said cylinder between said 
drive piston and said hammer piston, said hammer piston im- 
pacting against a neck of a tool carried by said housing at said 
bottom end, said hammer piston being displaced towards said 
bottom end of said cylinder past ports defined in a wall of said 
cylinder through which said gas cushion in said working 
chamber is relieved to inactivate said hammer piston when said 
tool is displaced away from said bottom end to a position out 
of the reach of said hammer piston, said machine further in- 
cluding a braking chamber defined in said cylinder between 
said ports and said bottom end of said cylinder for pneumati- 
cally braking said displacement of said hammer piston, and 
means in said housing for resiliently supporting said bottom 
end of said cylinder to allow displacement of said bottom end 
relative to said cylinder in response to pneumatic pressure 
generated by said hammer piston in said braking chamber 
during said displacement of said hammer piston into said brak- 
ing chamber. 
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5,097,914 
METHOD AND DEVICE FOR PRODUCING 
UNADULTERATED WATER SAMPLES IN DRILLING A 
WELL 

Gerhard Grotendorst, Borken, Fed. Rep. of Germany, assignor 

to Terratronic Vertrieb von Zielbohrsystemen GmbH, Mu- 

nich, Fed. Rep. of Germany 

Filed May 21, 1990, Ser. No. 526,286 

Claims priority, application Fed. Rep. of Germany, May 23, 

1989, 3916731; Dec. 18, 1989, 3941763 
Int. Cl1.5 E21B 25/00 


US. Cl, 175—59 17 Claims 


1. A method for producing an unadulterated water sample 
when drilling a well using a holiow boring bar for transferring 
a drilling fluid to a drilling tool, said hollow boring bar com- 
prising at least one nonperforated bar section and a perforated 
bar section disposed between said at least one nonperforated 
bar section and said drilling tool, said method comprising the 
steps of: 
inserting a nonperforated insert in said perforated bar section 
through said at least one nonperforated bar section; 

drilling a bore to at least a first water conducting horizontal 
with said drilling tool, said bore having a diameter greater 
than said hollow boring bar; 

filling the space between said hollow boring bar and the 

walls of said bore with a filter sand to a depth greater than 
the length of said perforated bar section; 

removing said nonperforated insert from said hollow boring 

bar permitting water from at least a first water conducting 

horizontal to enter said perforated bar section; and 
pumping a water sample from within said perforated bar 

section at said at least first water conducting horizontal. 


5,097,915 
POSTAL RATE DEVICE 
Michael Joss, Chicago, and Stanley Gresens, Homewood, both 
of Ill., assignors to Health O Meter, Inc., Bridgeview, Ill. 
Filed Oct. 26, 1990, Ser. No. 604,573 
Int. Cl.5 G01G 23/22, 19/40 
USS, Cl. 177—34 20 Claims 
1. A postal rate device for a scale having a base portion and 
a weighing plate carried by said base portion, with said base 
portion having a face plate, weight indicator means carried by 
said base portion and operatively connected with said weigh- 
ing plate for representing on said face plate, the weight of a 
load placed on said weighing plate, said device comprising: 
a cover on said face plate; 
said cover having a first side and a second side opposite said 
first side, with said second side being positioned adjacent 
to said face plate; 
an insert card having a front face and a back face opposite 
said front face, 
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said insert card being carried by said cover with one of said 
faces of said insert card exposed to view, 

said insert card bearing indicia on at least the face exposed to 
view; and 


means for assisting said cover in carrying said insert card in 
a predetermined position. 


5,097,916 
ACTIVE HYDROPNEUMATIC SUSPENSION SYSTEM 
Jack M. Brandstadter, Royal Oak, Mich., assignor to Cadillac 
Gage Textron Inc., Warren, Mich. 

Continuation of Ser. No. 251,676, Sep. 30, 1988, Pat. No. 
4,898,257. This application Dec. 12, 1989, Ser. No. 449,556 
The portion of the term of this patent subsequent to Feb. 6, 2007, 
has been disclaimed. 

Int. Cl.5 B60G 17/04, 17/08; B62D 55/112 


US. Cl. 180—9.1 19 Claims 
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1. An active hydropneumatic suspension system for a sprung 
mass of a vehicle supported on the unsprung mass of a road- 
wheel, the active hydropneumatic suspension system statically 
supporting the sprung mass of a vehicle with a predetermined 
force and at a predetermined position relative to the unsprung 
mass of the roadwheel while dynamically controlling force 
between the sprung mass of the vehicle and the roadwheel so 
as to control the position of the sprung mass of the vehicle 
when subject to the motion of the roadwheel, to inertial force 
acting on the sprung mass of the vehicle as the vehicle is 
driven, and to external force acting on the sprung mass of the 
vehicle as the vehicle is either driven or is stationary, compris- 
ing: 

a passive suspension system means for resiliently supporting 
said sprung mass of the vehicle at the predetermined static 
position including a hydraulic actuator having a first 
volume of pressure fluid at a predetermined static pres- 
sure; said hydraulic actuator having a first end and a 
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second end; said first end connected to said sprung mass of 


the vehicle and said second end connected to said road- 
wheel; 

servopump means for transferring fluid; 

a hydropneumatic accumulator separate from said passive 
suspension system; said hydropneumatic accumulator 
containing a volume of pressure gas having a static pres- 
sure equal to the static pressure of the pressure fluid in said 
hydraulic actuator and said hydropneumatic accumulator 
further having a second volume of pressure fluid; 

first and second fluid conduit means for connecting said 
passive suspension system means, said servopump means 
and said hydropneumatic accumulator in series fluid flow 
relation; 

pressure conditioning means including said hydropneumatic 
accumulator for resiliently equilibrating said servopump 
means and said servopump means including means for 
transferring pressure fluid between said first volume of 
pressure fluid in said hydraulic actuator of said passive 
suspension system means and said second volume of pres- 
sure fluid in said hydropneumatic accumulator; 

power supply means for providing an energy requirement to 
control and to drive said servopump means for transfer- 
ring pressure fluid between said hydraulic actuator and 
said hydropneumatic accumulator which energy require- 
ment is proportional to the differential pressure across said 
servopump means between said first and second fluid 
conduit means whereby pressure in either said hydraulic 
actuator or said hydropneumatic accumulator serves to 
balance pressure across said servopump means for reduc- 
ing the energy required to operate said servopump means 
during transfer of pressure fluid by said servopump means 
between said first volume of pressure fluid in said hydrau- 
lic actuator of said passive suspension system and said 
second volume of pressure fluid in said hydropneumatic 
accumulator; 

detector means for sensing one or more motions including 
the absolute motion of said sprung mass of the vehicle, the 
absolute motion of said roadwheel and the relative motion 
of said sprung mass of the vehicle to said roadwheel; and 

control system means operative in response to said sensed 
motions for conditioning said servopump means to vary 
flow of pressure fluid by said servopump means between 
said first and second fluid conduit means to control the 
transfer of pressure fluid between said first volume of 
pressure fluid in said hydraulic actuator of said passive 
suspension means and said second volume of pressure fluid 
in said hydropneumatic accumulator to dynamically con- 
trol the force acting between said sprung mass of said 
vehicle and said roadwheel for controlling the relative 
position of said sprung mass of said vehicle to said road- 
wheel at low frequencies of relative motion between said 
sprung mass of said vehicle and said roadwheel to thereby 
improve equilibration of said sprung mass of the vehicle so 
as to improve vehicle handling and for controlling the 
absolute position of said sprung mass of the vehicle at 
higher frequencies of motion of either or both of said 
sprung mass of said vehicle and said roadwheel to thereby 
improve stabilization and isolation of said sprung mass of 
the vehicle so as to improve the ride quality of vehicle 
while minimizing the energy requirements during opera- 
tion of said servopump means to be proportional to the 
pressure differential across said servopump means rather 
than proportional to a higher absolute pressure in said 
hydraulic actuator. 
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5,097,917 
STEERING SYSTEM OF VEHICLE 
Mitsuya Serizawa; Makoto Sato, and Yoshimitu Akuta, all of 
Tochigi, Japan, assignors to Honda Giken Kogyo Kabushiki 
Kaisha, Tokyo, Japan 
Filed Dec. 23, 1988, Ser. No. 289,213 
Claims priority, application Japan, Dec. 26, 1987, 62-331083; 
Dec. 26, 1987, 62-331084 
Int. Cl.5 B62D 5/04; B60Q 1/00 
US. Cl. 180—79.1 


1. A steering system for vehicle having a steering handle, a 
steering mechanism mechanically separated from said steering 
handle and having a motor for steering road wheels of the 
vehicle, a steering sensor for detecting steering operation of 
the handle and producing a steering operation signal, a steered 
angle sensor for detecting steered angles of the road wheels 
and producing a steered angle signal, and control circuit means 


for driving the motor of the steering mechanism in response to 
detected signals from said steering sensor and said steered 
angle sensor to thereby steer said road wheels, wherein: 
said steered angle sensor comprises a measuring member 
which makes rotational movements in proportion to said 
steered angles of said road wheels and occupies a constant 
space relative to said vehicle. 


5,097,918 

MOTOR-DRIVEN POWER STEERING APPARATUS 
Toshihiko Daido; Hirofumi Matsuoka, and Hidetoshi Tabuse, 

all of Osaka, Japan, assignors to Mitsubishi Denki Kabushiki 

Kaisha, Tokyo, Japan 

Filed Jul. 10, 1989, Ser. No. 377,868 

Claims priority, application Japan, Jul. 11, 1988, 63-173364; 

Jul. 29, 1988, 63-191844; Mar. 1, 1989, 1-50357 
Int. C1.5 B62D 5/04 


US, Cl. 180—79.1 13 Claims 


1. A power steering apparatus comprising, 

a steering mechanism for converting rotations of a steering 
wheel into a movement for steering a vehicle to right or 
left direction; 
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a steering angle detecting means for detecting a steering 
angle of said steering mechanism; 


a torque sensor for detecting a steering torque exerted on 


said steering wheel; 
a motor for assisting steering force; 


a first electric current control means for controlling a driv- 
ing current of said motor corresponding to said steering 


torque, when a detected steering torque is outside a dead 
zone; and 
a second electric current control means for alternately con- 


trolling a driving current of said motor corresponding to 
said steering angle, when a detected steering torque is 


within said dead zone. 


5,097,919 
SURFACE EFFECT VEHICLE 
Malcolm J. Cox, Bannister Park, England, assignor to Dowty 
Woodville Polymer Limited, Ross-on-Wye, England 
Filed Jul. 2, 1990, Ser. No. 546,877 
Claims priority, application United Kingdom, Jul. 5, 1989, 
8915419 


Int. Cl.5 B6OOV 1/11 


USS. Cl. 180—117 16 Claims 


1. A surface effect vehicle having a propulsion and guidance 
system comprising a thrust generator for producing a flow of 
fluid, a pair of ducts each adapted to receive a flow of fluid 
from the generator and to conduct this to a respective outlet 
opening, two pairs of rudders, each pair mounted on opposite 
sides of a respective outlet opening so as to be angularly adjust- 
able relative to the outlet opening to vary the extent to which 
they obstruct the outlet opening, and a rudder control system 
comprising a first manually operable control system that con- 
trols all of the rudders so as to operate them together in the 
same sense between extreme angular positions for steering, and 
a second manually operable control system comprising individ- 
ual reverse thrust controls each independently operable be- 
tween a forward thrust position and a reverse thrust position 
and each controlling one of said pairs of rudders so as to move 
the respective rudders in the opposite sense to one another 
across the respective outlet opening when in the reverse thrust 
position and thereby causing the fluid flow therefrom to be 
substantially reversed, each thrust reverse control allowing 
uninhibited movement of the respective pair of rudders when 
in the forward thrust position but serving to de-couple the 
respective pair of rudders from the first control system when in 
the reverse thrust position. 
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5,097,920 
HYDRAULIC STEERING UNIT 
Poul H. H. Pedersen, Nordborg, and Ivar Rasmussen, Sgnder- 
borg, both of Denmark, assignors to Danfoss A/S, Nordborg, 
Denmark 
Filed Aug. 30, 1990, Ser. No. 574,883 
Claims priority, application Fed. Rep. of Germany, Sep. 9, 
1989, 3930147 
Int. Cl.5 B62D 5/06; F15B 9/10, 15/20 


US. Cl, 180—132 9 Claims 








1. A hydraulic steering unit comprising a housing having an 
end wall, a pressure chamber and a bore opening through the 
end wall to the pressure chamber, an axially extending steering 
control mechanism rotatably mounted by the housing and 
extending axially through the bore into the pressure chamber, 
a sealing ring in the bore for forming a fluid seal between the 
steering mechanism and the housing, a one piece pressure 
reduction ring surrounding the steering mechanism and at least 
in part being located axially between the pressure chamber and 
the sealing ring to provide a small annular gap between the 
pressure reducing ring and the steering mechanism that consti- 
tutes a throttle, and an annular fluid collecting chamber at least 
in part defined by the pressure reduction ring and the sealing 
ring and extending axially between the pressure reduction ring 
and the sealing ring, the pressure reduction ring having a part 
surrounded by the fluid collecting chamber, the housing hav- 
ing a fluid outlet opening to the fluid collecting chamber, the 
pressure reduction ring having a circumferential flange seal- 
ingly abutting against the end wall. 


5,097,921 
TORQUE DISTRIBUTION CONTROL SYSTEM FOR A 
FOUR-WHEEL DRIVE MOTOR VEHICLE 

Kazunari Tezuka, Niiza, Japan, assignor to Fuji Jukogyo Kabu- 

shiki Kaisha, Tokyo, Japan 

Filed Jul. 20, 1990, Ser. No. 556,284 
Claims priority, application Japan, Aug. 28, 1989, 1-222364 
Int. Cl.5 B60K 28/16 

US. Cl. 180—197 10 Claims 

1. In a system for controlling torque distribution to front 
wheels and rear wheels of a motor vehicle having an engine, 
and a transmission connected to said engine for transmitting 
power to said wheels via a center differential interposed be- 
tween said front wheels and rear wheels so as to distribute a 
larger torque to said rear wheels than to said front wheels, the 
center differential absorbing speed differences between said 
front wheels and rear wheels, the system comprising restrict- 
ing means operatively connected to said center differential for 
distributing torque at different ratios to said rear wheels and to 
said front wheels, a front wheel speed sensor for detecting 
speed of said front wheels and for generating a corresponding 
front wheel speed signal, a rear wheel speed sensor for detect- 
ing speed of said rear wheels and for generating a correspond- 
ing rear wheel speed signal, and an acceleration sensor for 
detecting acceleration of said vehicle and for producing a 
corresponding acceleration signal, the improvement in the 
system which comprises: 

a calculator responsive to said front wheel speed signal for 
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calculating a changing rate of said front wheel speed and 
for producing a corresponding rate signal; 

determining means responsive to said acceleration signal and 
said rate signal for determining front wheel slipping and 
for producing a slip signal when said front wheel slipping 
is determined; 

correcting means responsive to said acceleration signal, said 
front wheel speed signal before the front wheel slipping 
and said slip signal for providing a corrected front wheel 
speed signal in accordance with said acceleration and said 
front wheel speed of said front wheels before the front 
wheel slipping; 


calculating means responsive to said rear wheel speed signal 
and said corrected front wheel speed signal for calculating 
a slip ratio of said rear wheels and for generating a corre- 
sponding slip ratio signal; 

setting means responsive to said slip ratio signal for deciding 
a corresponding restricting torque for said restricting 
means so as to optimumly distribute torque to said front 
wheels and said rear wheels without wheel slipping in any 
driving condition and for producing a corresponding 
restricting torque signal; and 

control means responsive to said restricting torque signal for 
controlling said restricting means, thereby optimumly 
distributing torque to said front wheels and said rear 
wheels without wheel slipping in any driving condition. 


5,097,922 
VEHICLE, IN PARTICULAR A MOTOR BICYCLE, 
DISAPPEARING IN A BODY 
Marco Stagi, Via di Terranova, 82-, 52025 Montevarchi (Prov. 
of Arezzo), Italy 
Filed Sep. 6, 1980, Ser. No. 578,286 
Claims priority, application Italy, Sep. 6, 1989, 21636 A/89 
Int. Cl.5 B62K 15/00; A45C 9/00, 7/00 
16 Claims 


1. An extensible vehicle comprising: 
a hollow body having a generally rectangular shape; 
a seat provided on said body; 
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a power unit provided in said body; 

wheels and associated suspensions movable from a use posi- 
tion outside said body to a storage position at least par- 
tially within said body, the wheels being operatively con- 
nected to the body through the associated suspensions; 

handle bars movable from a use position outside said body to 
a storage position at least partially within said body; and 

first actuation means provided on said body for moving the 
wheels and associated suspensions between the use and 
storage positions, said first actuation means includes a 
piston and cylinder operated by fluid pressure and a con- 
trol device, the piston and cylinder moving the wheels 
and associated suspensions out of the body to the use 
position in response to activation of the control device and 
in response to deactivation of the control device, the 
piston and cylinder moves the wheels and the associated 
suspensions to the storage position. 


5,097,923 
ACTIVE SOUND ATTENATION SYSTEM FOR ENGINE 
EXHAUST SYSTEMS AND THE LIKE 

Eldon W. Ziegler, Columbia, and John W. Gardner, Silver 
Springs, both of Md., assignors to Noise Cancellation Tech- 
nologies, Inc., Columbia, Md. 

Continuation-in-part of Ser. No. 158,883, Feb. 19, 1988, 
abandoned. This application Nov. 7, 1989, Ser. No. 435,499 
Int. Cl.5 FOIN 1/06 


US. Cl. 181—206 33 Claims 


DIGITAL 
CONTROLLER 


1. An active noise suppression system for exhaust of a com- 
bustion engine comprising: 

an exhaust transfer pipe, coupled to the combustion engine 
and having first and second ends, for transferring exhaust 
gas in a first direction from the combustion engine to 
ambient atmosphere, said first end receiving the exhaust 
gas from the combustion engine and said second end 
emitting the exhaust gas to the ambient atmosphere; 

an anti-noise chamber, annularly surrounding an outer pe- 
riphery of said exhaust transfer pipe and having an outlet 
open to the ambient atmosphere adjacent said second end 
of said exhaust transfer pipe, for projecting anti-noise 
sound waves through said outlet to the ambient atmo- 
sphere; 

an anti-noise speaker, mounted to said anti-noise chamber for 
communication therewith, for generating and projecting 
said anti-noise sound waves into said anti-noise chamber to 
cancel noise generated by the combustion engine exhaust; 

separation means for isolating said anti-noise chamber from 
exhaust gas. 
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5,097,924 able height while sitting on said seat-climber, then stand- 

MUFFLER FOR A COMPRESSED AIR DRIVEN MOTOR ing on said base and raising said seat-climber to a comfort- 
Eric Reeves, Culver City, Calif., assignor to McNeil (Ohio) 

Corporation, St. Paul, Minn. 

Continuation-in-part of Ser. No. 204,005, Jun. 8, 1988, 
abandoned. This application May 5, 1989, Ser. No. 347,738 
Int. Cl.5 FOIN 1/24 

US. Cl. 181—230 
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able height and repeating the process until the desired 
elevation has been reached, then reverse the stand-up 


1. A sound absorbing muffler adapted to receive exhaust : 
sit-down process to descend the tree. 


from a motor comprising: 

a muffler housing having a first end wall and a plurality of 
side walls, the plurality of side walls being connected to 
and extending from an outer peripheral edge of the first 
end wall so that the plurality of side walls and the first end 5,097,926 
wall define an interior volume of the muffler housing; EMERGENCY LUBRICATION MIST SYSTEM 

an entrance port in the first end wall adapted to receive Charles L. Duello, Arlington, Tex., assignor to Bell Helicopter 
exhaust from a motor; Textron Inc., Fort Worth, Tex. 

a plurality of exhaust dispersing depressions in the first end Filed Oct. 13, 1989, Ser. No. 421,065 
wall surrounding the entrance port, the depressions ex- Int. CL FOIM 1/18 
tending radially from the entrance port across the firstend yy >¢ cy, 194—6.4 
wall to the outer peripheral edge of the first end wall; : 

a plurality of spoked ridges on the first end wall surrounding 
the entrance port, the spoked ridges extending radially 
from the entrance port across the first end wall to the 
outer peripheral edge of the first end wall and separating 
the plurality of depressions in the first end wall from one 
another; 

a pad of sound absorbing material filling the interior volume 
defined by the plurality of side walls and the first end wall; 

a second end wall secured to the plurality of side walls 
opposite the first end wall and enclosing the interior vol- 
ume defined by the plurality of side walls and the first end 
wall; and 

an exit means venting the interior volume of the muffler 
housing. 


5,097,925 : cea ts —— 
TREE WALKER 1. An emergency mist lubrication system for lubricating 
George T. Walker, Jr., 303 Sequoyah Dr., Dothan, Ala. 36303, moving components housed within a casing, upon a drop in oil 
assignor to George T. Walker, Jr., Dothan, Ala. pressure in a primary lubrication system for lubricating the 
Filed Jun. 14, 1990, Ser. No. 537,636 moving components, comprising: 
Int. Cl.5 AOIM 31/02; A63B 27/00 an oil reservoir for holding a supply of lubricating oil; 
US. Cl. 182—135 11 Claims means for filling said oil reservoir from the primary lubrica- 
1. A tree climbing device comprising two elements, a seat- tion system; 
climber and a base which are used cooperatively in ascending- means for metering the flow of oil from the primary lubrica- 
/descending trees: tion system to said oil reservoir such that the primary 
(a) said seat-climber wherein the user sits facing the tree lubrication system does not experience pressure drop 
pe the ate ae g on Be fey th during start-up; and 
be nox clinged Sew a lower level; said seat- an oi] mist nozzle having an oil passageway formed there- 
climber having tubular — attached thereto; said through for receiving oil from said oil oak at one end 
tubular support arms having a self-supporting yet flexible and discharging an oil mist at an orifice formed at the 
support cable removably and adjustably secured thereto; th ott went ties - ee 
said seat-climber having a V-shaped tree-engaging edge CEE, aS Oe ee ee ee 
one end located at said other end of said nozzle and having 


7 at the other end a normally closed connection to a source 


(b) said base comprising a foot platform having tubular : . 2 ; . 
support arms attached thereto; said tubular support arms of air, such that when said nozzle is activated by opening 


having a self-supporting yet flexible support cable remov- said air passageway connection to the source of air, an oil 

ably and adjustably secured thereto; said base having a mist is dispersed from said nozzle creating an oil rich 

V-shaped tree-engaging edge whereby atmosphere to lubricate the moving components in the 
(c) the tree is ascended by drawing said base to a comfort- casing. 
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5,097,927 
VEHICLE BRAKE 
Eric Siegrist, R.R. #2, Wiarton, Ontario, Canada NOH 2T0 
Filed Jan. 17, 1989, Ser. No. 297,133 
Int. Cl.5 F16D 65/10 
US. Cl. 188—218 R 6 Claims 


i 

1. A vehicle brake and hub comprising: 

a ring braking member having braking surfaces to both the 
interior and exterior of said member, and 

a cast hub including centrally disposed aligned bearing ports 
for receiving axle bearings; 

said cast hub including an outwardly disposed securing 
surface which cooperates with said ring braking member 
to effect securement of said ring braking member to said 
casting and in a manner to accommodate efficient heat 
transfer by conduction therebetween such that said cast 
hub acts as a heat sink for said ring braking member. 

said cast hub including intermediate said securing surface 
and said aligned ports and to one side of said ring braking 
member, fan blades which cause, with rotation of said 
brake and hub, an axial flow of air to move across said 
bearing ports and to extract heat from said fan blades; 

said fan blades collectively interconnecting and structurally 
securing said securing surface to said bearing ports; 

said ring braking member, said securing surface and said fan 
blades cooperating such that, under high heat load genera- 
tion at said ring braking member, heat is efficiently dissi- 
pated from said ring brake member primarily by means of 
conduction heat transfer to said securing surface and to 
said fan blades which heat is subsequently removed by 
convection from said fan blades to the air flow passing 
over said fan blades during rotation of said vehicle brake 
and, said fan blades being located to the exterior of said 
ring brake member and sized to provide said efficient heat 
dissipation by drawing air in an axial manner over said 
braking member and over said fan blades. 


5,097,928 

POSITIONING DEVICE 

Stephan Enders, and Gregor Poertzgen, both of Koblenz, Fed. 

Rep. of Germany, assignors to Stabilus GmbH, Koblenz- 

Neuendorf, Fed. Rep. of Germany 

Filed Oct. 10, 1990, Ser. No. 595,090 

Claims priority, application Fed. Rep. of Germany, Oct. 20, 

1989, 3934960 

Int. Cl.5 A47B 9/10 

U.S. Cl. 188—300 16 Claims 

1. A positioning device comprising: 

a housing unit (10, 210) having an axis; 

a piston rod (18, 218) axially extending inwards and out- 
wards of said housing unit (10,210); 

a piston unit (22, 222) connected to said piston rod (18, 218) 
within said housing unit (10, 210), said piston rod (18, 218) 
and said piston unit (22, 222) forming a piston-piston rod 
unit (18, 22; 218, 222), said piston unit (22, 222) separating 
two working chambers (12a, 12b; 212a, 2125) from each 


other within said housing unit (10, 210), said working 
chambers (12a, 12h; 212a, 2125) containing a fluid, said 
working chambers (12a, 12b; 212a, 2126) being intercon- 
nected by a fluid passage (24a to 24e; 224a to 224c), said 
fluid passage (24a to 24e; 224a to 224c) being selectively 
closable and openable by valve means (30, 230) allocated 
to said fluid passage (24a to 24e; 224a to 224c), said valve 
means (30, 340) being actuable by an actuating pin (32; 
232) guided within and projecting beyond one of said 
housing unit (210) and said piston-piston rod unit (18, 22); 
and 


danny UN 


an actuating signal transforming unit (11) being rigidly con- 
nected to the respective one of said housing unit (210) and 
said piston-piston rod unit (18, 22), said actuating signal 
transforming unit (11, 111) having input means (56a, 56) 
for applying an input signal and output means (48) acting 
on said actuating pin (32, 232), said actuating signal trans- 
forming unit (11) comprising a liquid filled transforming 
chamber (44) having an input piston (56) and an output 
piston (48), both said input piston (56) and said output 
piston (48) extending with respective first ends into said 
liquid filled transforming chamber (44), said output piston 
(48) having a second end (52) acting on said actuating pin 
(32). 


5,097,929 
ADJUSTABLE SHOCK ABSORBER 
Louis M. Spoto, Arlington Heights, Ill., assignor to Maremont 
Corporation, Carol Stream, Ill. 
Filed Feb. 19, 1991, Ser. No. 657,153 
Int. Cl.5 F16F 9/34, 5/00 
US. Cl. 188—319 20 Claims 
1. An improved infinitely adjustable shock absorber for 
vehicle suspensions that utilizes variable fluid pressures to 
change its dampening characteristics, both during its compres- 
sion stroke and its recoil stroke, the improved shock absorber 
comprising: 
an outer cylindrical body having a closed end and an open 
end; 
an inner cylindrical body that is disposed concentrically 
within the outer cylindrical body so as to define an annu- 
lar damping fluid reservoir therebetween, that has an 
interior cylindrical surface which defines a fluid chamber 
within the inner cylindrical body, and that has a first end 
and a second end, with the second end of the inner cylin- 
drical body being disposed adjacent to the closed end of 
the outer cylindrical body and with the first end of the 
inner cylindrical body being disposed adjacent to the open 
end of the outer cylindrical body; 
an inner cylinder head closing the first end of the inner 
cylindrical body and the open end of outer cylindrical 
body, with the inner cylinder head having a sealed aper- 
ture therein; 
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a compression head assembly closing the second end of the 
inner cylindrical body; 

a piston assembly disposed within the damping fluid cham- 
ber of the inner cylindrical body and adapted to recipro- 
cally move therein, the piston assembly having a first end 
adjacent to the first end of the inner cylindrical body, a 
second end adjacent to the second end of the inner cylin- 
drical body, and an outer peripheral side surface that is 
adjacent to the interior surface of the inner cylindrical 
body and that includes means for forming a fluid seal 
between the outer side surface of the piston assembly and 
the interior surface of the inner cylindrical body so that 
the piston assembly divides the damping fluid chamber 
into a recoil chamber, adjacent to the first end of the inner 
cylindrical body; and a compression chamber, adjacent to 
the second end of the inner cylindrical body, the piston 
assembly also having a valved fluid passage therein that 
extends between its first and second ends so as to permit 
fluid to flow between the recoil chamber and the compres- 
sion chamber; 
piston rod having a first end and a second end that is 
attached to the first end of the piston assembly and having 
its first end extending through the sealed aperture in the 
inner cylinder head and out of the damping fluid chamber, 
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the piston rod having an internal passage therein that 
extends between the second end of the piston rod and the 
first end of the piston rod, with the fluid passage being 
connectable, adjacent to the first end of the piston rod, 
with means for supplying fluid under selectively variable 
pressures; and 

means for controlling the flow of damping fluid through the 
fluid passage in the piston assembly, with the controlling 
means including at least one valve in the damping fluid 
passage moveable between an open position where damp- 
ing fluid may flow through the damping fluid passage and 
a closed position where the flow of fluid is substantially 
restricted through said fluid passage, and with first means, 
subject the pressure of the fluid in the rod fluid passage, 
for biasing the movable valve towards its closed position 
and second means, subject to the pressure of the damping 
fluid in the recoil chamber during the recoil stroke of the 
shock absorber and subject to the pressure of the damping 
fluid in the compression chamber during the compression 
stroke of the shock absorber, for biasing the movable 
valve toward its open position so that the movable valve 
will be moved to its open position whenever the force of 
the damping fluid exerted on the second means exceeds 
the force exerted by the pressurized fluid pressure on the 
first means. 


GENERAL AND MECHANICAL 


5,097,930 
PRE-ENERGIZER FOR A SYNCHRONIZER 

Joseph D. Reynolds, Climax, and Otis J. Olson, Farmington 

Hills, both of Mich., assignors to Eaton Corporation, Cleve- 

land, Ohio 

Filed Dec. 24, 1990, Ser. No. 633,704 
Int. Cl.5 F16D 23/06 

US. Cl. 192—53 E 


1. A pin-type synchronizing mechanism comprising an annu- 
lar shift flange extending radially about a shaft having an axis, 
the flange for moving first jaw and first friction means respec- 
tively into engagement with second jaw and second friction 
means for respectively synchronizing and positive clutching a 
gear to the shaft, the first friction means including a rigid ring 
having a plurality of circumferentially spaced apart pins rigidly 
extending therefrom and into openings in the flange, each pin 
having a reduced diameter portion allowing limited relative 
rotation between the flange and the pin, and each pin having a 
blocker shoulder surface engagable with a blocker shoulder 
defined about the associated flange opening; pre-energizer 
means for resiliently engaging the friction means in response to 
initial axial movement of the flange by a shift force (F,) from 
a neutral position toward the gear, for engaging the blocker 
shoulder surfaces in response to engagement of the friction 
means producing an initial synchronizing torque transmitted to 
the flange via the pins and for transmitting the shift force (Fo) 
to the first friction means via the blocker shoulder surfaces to 
increase the engaging force of the friction means; character- 
ized by: 

the flange including an elongated slot associated with each 

flange opening, each slot having a transverse extent ex- 
tending axially through axially facing end faces of the 
flange and an elongated extent with one end of the elon- 
gated extent extending into the associated flange opening 
and the other end being a reaction surface; 

resilient means disposed in each slot with one end reacting 

against the reaction surface and another end reacting 
against a plunger; and 

each plunger having a head portion received by the reduced 

diameter portion of the pin disposed in the associated 
opening with the flange in the neutral position, each 
plunger having axially spaced sidewalls slidably embrac- 
ing the end faces of the flange for retaining the plunger 
relative to the axial direction of the flange. 
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5,097,931 
FORCE TRANSMISSION LINKAGE FOR AUTOMOTIVE 
VEHICLES 

Hervé Focqueur, Franconville, and Bernard Jumel, Paris, both 

of France, assignors to Valeo, Paris, France 

Filed Sep. 28, 1990, Ser. No. 589,542 
Claims priority, application France, Sep. 29, 1989, 8912748 
Int. Cl.5 B60K 23/02; F16D 13/75 

US. Cl. 192—83 7 Claims 


1. An operating mechanism for the clutch of an automotive 
vehicle having a fixed part, its clutch comprising a pressure 
plate, a reaction plate, a friction disc between the pressure plate 
and the reaction plate, and means for causing the friction disc 
to be gripped by the two plates, wherein the clutch operating 
mechanism comprises a declutching device which is associated 
with the clutch and which includes a manoeuvereing member, 
the mechanism further comprising a control member operable 
by the driver of the vehicle, and a force transmission linkage 
coupling said control member with said manoeuvreing mem- 
ber, said linkage comprising a mechanical part including a 
force transmission element in at least one piece, the mechanical 
part also including means defining a plurality of application 
points carried by said fixed part of the vehicle, the linkage 
further comprising irreversible control means, and said control 
means comprising a motor means and a transmission means 
coupled with the motor means to be driven thereby, one of said 
application points being connected through said transmission 
means to said fixed part so as to be movable with respect to said 
fixed part by said transmission means in both directions in a 
course of travel defined between two limit positions thereof, 
wherein the linkage further comprises a position sensor associ- 
ated with said control member, for sensing a free position of 
said control member when said control member is not actuated 
by the driver, and driving means comprising a computer to- 
gether with detecting means, the computer being connected 
with said position sensor and with said motor means and de- 
tecting means whereby, in said free position of the control 
member, the position sensor transmits a signal to the computer 
so that the computer then causes said motor means to operate 
so as to cause slipping of the clutch in response to signals from 
said detecting means. 


5,097,932 
VENTILATED SUPPORT PLATE FOR CLUTCH 
Richard A. Flotow, Butler, and Kevin F. Schlosser, Auburn, both 
of Ind., assignors to Dana Corporation, Toledo, Ohio 
Filed Mar. 29, 1991, Ser. No. 677,310 
Int. Cl.5 F16D 3/14 
U.S, Cl. 192—106.2 22 Claims 

1. A driven disc assembly for friction clutch comprising: 

a hub; 

a support plate including a central aperture receiving a 
portion of said hub to permit relative rotational movement 
therebetween about a common axis, said support plate 
further including at least one paddle extending radially 
outwardly from said central opening, said paddle having 
at least one slot formed therethrough; 

spring means extending between said hub and said support 
plate for providing a resilient rotational driving connec- 
tion therebetween; and 

a friction element secured to one side of said paddle includ- 
ing a backing plate having a friction facing secured 
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thereto, said backing plate having a corrugation formed 
therein defining a raised channel which is aligned with 


said slot when said friction element is secured to said 
paddle. 


5,097,933 
COUPLING FOR LINEAR DISPLACEMENT 
TRANSDUCER 

Stephen H. Davies, Telford, Great Britain, assignor to Lucas 

Industries Public Limited Company, West Midlands, England 

Filed Apr. 1, 1991, Ser. No. 678,193 

Claims priority, application United Kingdom, Apr. 6, 1990, 

9007783 
Int. Cl.5 F16D 11/04 


USS, Cl. 192—141 7 Claims 
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1. A device for coupling a rotatable member to a linear 
variable displacement transducer, comprising a nut which is 
located axially on a stationary part of the transducer and which 
is restrained against rotation relative thereto by a spring-loaded 
detent on said stationary part, a stem threadedly engaging both 
said nut and a linearly movable core of said transducer, said 
stem being adapted for driving rotation by said member and 
being axially slidable relative thereto, said stem having a first 
projection engageable, at one limiting extent of linear travel of 
said stem, with a first abutment on said nut to cause said nut to 
overcome said detent and to rotate with said stem, whereby 
beyond said one limiting position of linear travel the position of 
said core is unaltered. 
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5,097,934 
COIN SENSING APPARATUS 
Thomas J. Quinlan, Jr., Beach Haven Terrace, N.J., assignor to 
Automatic Toll Systems, Inc., Teterboro, N.J. 
Filed Mar. 9, 1990, Ser. No. 491,245 
Int. Cl.5 GO7D 5/02, 5/08 


3. Coin sensing apparatus comprising, in combination: 

means for directing a plurality of successive coins along a 
feed path; 

a first coin sensor disposed along the feed path for producing 
a denomination output signal corresponding to the diame- 
ter of a coin as it moves along said path; 

an additional coin sensor disposed along the feed path, the 
additional coin sensor producing a phase and amplitude 
displacement output signal corresponding to the metal 
content of said moving coin; 

an acquisition system for receiving the output signals from 
said coin sensors and converting the same into corre- 
sponding standardized signals; 

an analysis system connected to the acquisition system for 
comparing the standardized signals corresponding to said 
denomination and phase and amplitude displacement sig- 
nals with stored signals representative of valid coins, the 
analysis system producing a validation signal when the 
sum of valid coins as represented by the denomination and 
phase and amplitude displacement signals equals the cor- 
rect fare; and 

first and second coin collection means disposed in succession 
along said feed path for receiving groups of coins corre- 
sponding to the correct fare, the first coin collection 
means having means for discharging each group of re- 
ceived coins into the second coin collection means in 
response to a validation signal from said analysis system. 


5,097,935 
APPARATUS FOR INTERMITTENTLY ADVANCING 
PALLETS 

Dieter Weiss, Danziger Strasse 6, D-6967 Buchen, Fed. Rep. of 

Germany 

Filed Oct. 22, 1990, Ser. No. 602,112 

Claims priority, application European Pat. Off., Oct. 25, 1989, 

89119808.7 
Int. Cl.5 B65G 15/64 

US. Cl. 198—345.3 16 Claims 

1. Apparatus for intermittently advancing successive objects 
of a series of objects, particularly pallets, which are provided 
with followers and include pairs of sidewalls having predeter- 
mined first profiles, comprising an endless first conveyor ar- 
ranged to frictionally engage and entrain the objects of the 
series in a predetermined direction along a predetermined path 
which is flanked by the sidewalls of the entrained objects; an 
intermittently driven second conveyor including a rotor rotat- 
able about an axis extending in said direction and having a 
peripheral surface provided with an open-ended helical fol- 
lower-receiving groove, a first stop engageable by an oncom- 
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ing object of the series and a second stop engageable by an 
object having a follower in said groove and occupying a prede- 
termined portion of said path; guide means flanking said path 
and having second profiles substantially complementary to 
said first profiles, said guide means including idler rollers 
which are rotatable about axes extending substantially at right 
angles to the axis of said rotor and to said predetermined direc- 
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tion, said rollers including a first set of rollers which engage 
the sidewalls of an object upstream of said predetermined 
portion of said path while such object is engaged by said first 
conveyor, and a second set of roller which engage the side- 
walls of an object in said predetermined portion of said path to 
maintain such object out of contact with said first conveyor; 
and means for intermittently rotating said rotor. 


5,097,936 
APPARATUS FOR STORING STACKS OF ARTICLES 
AND SUBSEQUENTLY UNSTACKING THE ARTICLES 
AND FEEDING THE ARTICLES TO WORKING 
EQUIPMENT 
Wolfgang C. Dorner, Oconomowoc; Kenneth N. Hansen; Todd 
A. Eggebrecht, both of Waukesha, and John C. Redding, 
Oostburg, all of Wis., assignors to Dorner Mfg. Corp., Hart- 
land, Wis. 
Division of Ser. No. 240,717, Sep. 6, 1988, Pat. No. 4,951,803. 
This application Feb. 28, 1990, Ser. No. 486,602 
The portion of the term of this patent subsequent to Aug. 28, 
2007, has been disclaimed. 
Int. Cl.5 B65G 37/00 
US. Cl. 198—347.4 


(- 


1. An apparatus for storing articles, comprising a magazine 
having a plurality of side-by-side compartments, a plurality of 
parallel conveyors, each conveyor disposed in a compartment 
and having a moving conveying surface disposed to convey 
articles to said compartment, the conveying surfaces of said 
conveyors lying in a common horizontal plane, means for 
raising and lowering said magazine relative to said conveyors, 
the sides of the articles in each compartment overhanging the 
corresponding sides of said conveyor, positioning means asso- 
ciated with each compartment to stop an article moving in the 
respective conveyor in said compartment, each compartment 
having a plurality of vertically spaced pairs of shelves, each 
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pair of shelves disposed to engage the overhanging side edges 
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wherein said deflector comprises a deflector body having the 


of articles as the magazine is elevated, the shelves of each pair cross sectional configuration of a trapezoid with concave sides 


being disposed in a common horizontal plane, the vertical 
spacing between pairs of shelves in one compartment being 
equal to the vertical spacing between pairs of shelves in adja- 
cent compartments, all of the pairs of shelves of one compart- 
ment being at different vertical levels than all pairs of shelves 
of adjacent compartments, whereby the articles in a first of said 
compartments ride on the respective conveyor surface while 
the articles in an adjacent compartment are spaced from the 
conveying surface of the corresponding conveyor. 


5,097,937 
APPARATUS AND METHOD FOR RAISING CAN 
HANDLES 
Michael A. Freeman, Clacton-on-Sea, England, assignor to CCL 
Label, Inc., Grand Rapids, Mich. 
Filed Nov. 2, 1990, Ser. No. 608,456 
Claims priority, application United Kingdom, Nov. 4, 1989, 
8924959 
Int. Cl. B65G 47/24 


US. Cl. 198—394 12 Claims 


1. Apparatus for the positioning of a can with a pivotable 
handle so that the handle is raised to an erected position, com- 
prising: 

a) a sleeve structure for receiving the can therethrough in a 
first direction, said sleeve structure including at least one 
handle-engaging cam track for engaging the can handle as 
the can passes through said sleeve structure to orient the 
handle in the first direction; and 

b) conveying means for delivering each can to the sleeve 
structure whereby the said cam track pivots the handle to 
the erected position as the can passes through said sleeve 
structure. 


5,097,938 
APPARATUS FOR TRANSFERRING TEST STRIPS TO AN 
EXAMINING AP? ARATUS 

Hans-Peter Griiner, Mannheim; Jiirgen Schildhorn, Altrip, and 

Stephan Sattler, Sécking, all of Fed. Rep. of Germany, assign- 

ors to Boehringer Mannheim GmbH, Mannheim-Waldhof, 

Fed. Rep. of Germany 

Filed Mar. 8, 1989, Ser. No. 320,548 

Claims priority, application Fed. Rep. of Germany, Mar. 8, 

1988, 3807565 
Int. Cl.5 B65G 47/24 

USS. Cl. 198—397 12 Claims 

1. An apparatus for transferring test strips having detectably 
different sides and ends to an examining apparatus comprising 
a collecting chamber for receiving a loose bundle of test strips 
in which identical ends point in the same direction, a conveyor 
which is movable between a receiving station and a delivery 
station, a separator comprising a chute terminating over said 
receiving station which feeds the test strips individually with a 
longitudinal edge pointing downwards to said conveyor, a 
detector for detecting the orientation of the sides of a test strip 
in said separator chute, and a deflector controlled by said 
detector for selectively turning test strips from said separator 
chute to ensure that all the test strips in the delivery station are 
received on the conveyor with identical sides facing upwards, 


pivotably mounted under the mouth of said chute, which sides 
receive said test strips from said chute. 


5,097,939 
SYNCHRONOUS POSITION PRODUCT FEED SYSTEM 
Frank G. Shanklin, Groton, Mass.; Robin G. Thurgood, Hamp- 
stead, and Francis X. King, Jr., Nashua, both of N.H., assign- 
ors to Shanklin Corporation, Ayer, Mass. 
Continuation-in-part of Ser. No. 431,532, Nov. 3, 1989, 
abandoned. This application Jun. 6, 1991, Ser. No. 711,326 
Int. Cl.5 B65G 47/26 


USS. Cl. 198—419.2 11 Claims 
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1. An in-line product feed system comprising: 

a first in-line conveyor for transporting a sequence of dis- 
crete products at a first linear speed but adapted to allow 
product to slip if forward advance of product is resisted; 

a second in-line conveyor for receiving product discharged 
from said first conveyor and running at a speed slower 
than said first conveyor; 

product retarding means located at said second conveyor 
arranged to control product thereon to advance at the 
running speed of said second conveyor thereby accumu- 
lating products from said first conveyor in a contiguously 
abutted condition; 

product removal means for removing said product dis- 
charged from said second conveyor at a speed higher than 
the speed of said second conveyor thereby creating a 
space between succeeding products; 

product receiving means with designated spaces for individ- 
ually receiving and removing spaced products from said 
product removal means; 

means to adjust the speed of said second conveyor whereby 
the speed of said second conveyor is equal to the speed of 
said product receiving means multiplied by the length of 
said product or a grouping of said product being fed and 
divided by the length of a designated space in said product 
receiving means; 

means for generating a first signal timed in relation to the 
designated spaces of said product receiving means; and 

control means including, means for sensing the discharge of 
individual product near the discharge end of said second 
conveyor to produce a second control signal, 

means for comparing the first and second signals to deter- 
mine which of said products require positional correc- 
tions; and 

means for incrementally advancing or retarding the time of 
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discharge of said products from said second conveyor in 
response to signals from said comparing means to deliver 
products in fixed relation to the individual receiving posi- 
tions of said product receiving means. 


5,097,940 
APPARATUS FOR THE TEMPORARY STORAGE OF 
PRODUCTS 
Alberto Manservigi, and Antonio Gamberini, both of Bologna, 
Italy, assignors to G.D. Societa per Azioni, Bologna, Italy 
Filed Mar. 22, 1991, Ser. No. 675,072 
Claims priority, application Italy, Apr. 4, 1990, 3427 A/90 
Int. Cl.5 B65G 47/69 
7 Claims 


1. An apparatus for temporarily storing products, character- 
ised by comprising two mutually coaxial equal wheels (6, 16) 
rotatable intermittently with identical laws of motion and 
provided peripherally with respective pluralities of equidistant 
radial compartments (8, 17) for containing respective products 
(2), feeder means (7) for introducing said products (2) in suc- 
cession into the compartments (8) of a first (6) of said two 
wheels at an entry station (5), extractor means (15) for remov- 
ing said products (2) in succession from the compartments (17) 
of the second (16) of said two wheels at an exit station (18), a 
fixed structure (11) positioned between said two wheels (6, 16) 
and provided with a plurality of peripheral compartments (12) 
to each contain a plurality of said products (2), said compart- 
ments (12) extending longitudinally in a direction parallel to 
the axis of said wheels (6, 16) and having their longitudinal 
ends facing respective compartments (8, 17) of the two wheels 
(6, 16) when under halt conditions, and a transfer device (21) 
for simultaneously extracting a plurality of said products (2) 
from a like number of compartments (8) of said first wheel (6) 
and inserting them into corresponding compartments (12) of 
said fixed structure (11); the entry of each said product (2) 
through a longitudinal end of each compartment (12) of said 
fixed structure (11) being followed by the exit of another prod- 
uct (2) from the other end of the same compartment (12) and 
the entry of this product (2) into a compartment (17) of said 
second wheel (16). 


5,097,941 
CONVEYING ROD-LIKE ARTICLES 
Derek H. Dyett, High Wycombe; Dennis Graham-Troll, Chin- 
nor; Adrian Styles, Thame, and Robert E. Williams, High 
Wycombe, all of England, assignors to Molins PLC, United 


Kingdom 
Filed Jul. 6, 1990, Ser. No. 549,075 
Claims priority, application United Kingdom, Jul. 6, 1989, 


8915456 
Int. Cl.5 B65G 47/26 
U.S. Cl. 198—457 29 Claims 
1. Apparatus for conveying a stream of rod-like articles in 
multi-layer stack formation, comprising conveyor means for 
moving said stream around a curved path about an axis gener- 
ally transverse to articles in said stream, support means adja- 
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cent which the inner ends of the articles lie on at least part of 
said path, and means acting on the ends of the articles for 
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urging said inner ends towards said support means so as to 
assist location of the articles as they move around said path. 


5,097,942 
MULTI-DROP CONTAINER DISCHARGE SYSTEM 
Christopher L. Codde, Madera, Calif., assignor to FMC Corpo- 
ration, Chicago, Ill. 
Filed Oct. 11, 1990, Ser. No. 595,520 
Int. Cl.5 B65G 47/19 


1. An apparatus for preventing damage to a row of frangible 
containers when dropped from between two adjacent elon- 
gated carriers of a continuously driven first endless conveyor 
of a hydrostatic cooker at a transfer position to a single carrier 
of a second intermittently driven indexing conveyor at the 
transfer positions, comprising: 

first restricting means for momentarily preventing release of 

the row of containers from between said two adjacent 
carriers of said first conveyor while permitting controlled 
downward movement prior to releasing the containers 
from said first conveyor; and 

second restricting means defined by a container contacting 

surface of a back-up bar and by a wall of one of a plurality 
of second carriers of said intermittently driven indexing 
conveyor precluding free fall of the rows of frangible 
containers directly into associated ones of said second 
carriers in response to indexing movement of said one 
second carrier away from said transfer position. 
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5,097,943 
BOBBIN TRANSFER APPARTAUS IN SPINNING 
PROCESSES 
Yoshio Kawasaki, and Tatsutake Horibe, both of Fujieda, Japan, 
assignors to Nisshinbo Industries, Inc., Tokyo, Japan 
Continuation of Ser. No. 206,814, Jun. 15, 1988, abandoned. 
This application Aug. 8, 1990, Ser. No. 565,193 
Int. Cl.5 B65G 15/00 


USS. Cl. 198—836.1 11 Claims 


1. In an apparatus for transferring bobbins mounted on peg 
trays by means of an endless transmission belt trained about 
and driven by guide pulleys in a required passage, the improve- 
ment comprising two elongated guides slidably contacting said 
peg trays and elastically embracing said peg trays between the 
elongated guides and said endless transmission belt, grooved 
belt guides means by which said transmission belt is guided, 
said two elongated guides being twisted at required positions 
to twist a passage of said peg trays formed by the transmission 
belt and the elongated guides, said guide pulleys including two 
immediately adjacent pulleys having axes disposed at substan- 
tially 90° to each other, said endless transmission belt being 
wrapped substantially 90° about each of said two pulleys and 
said elongated guides following said belt about said two imme- 
diately adjacent pulleys, thereby permitting the bobbins to 
swing about said two pulleys so as to pass through their pas- 
sageway without interfering with each other. 


5,097,944 

SEAL PROVIDING A TIGHT JOINT BETWEEN TWO 

SECTIONS OF A CONVEYOR BELT AND A COUPLING 
DEVICE FITTED WITH SAID SEAL 

Jean Francois Schick, Paris, France, assignor to Goro S.A., 

Chelles, France 

Filed Dec. 13, 1990, Ser. No. 626,883 

Claims priority, application European Pat. Off., Dec. 14, 

1989, 89403477 
Int. Cl.5 B65G 15/30 

US. Cl. 198—844,2 


1. A seal providing a tight joint between two sections of a 
conveyor belt by means of two rows of generally U-shaped 
metal fasteners which are placed astride end portions of the 
two belt sections to be assembled and which are connected to 
each other by means of a coupling-pin inserted in interengaged 
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hinge-knuckles formed by said fasteners, said seal being consti- 
tuted by a member of resilient material having a generally 
U-shaped cross-section which can also be placed astride the 
end portion of a belt section to be assembled, beneath the 
fasteners of the corresponding row, wherein: 
said seal has a central web having a series of transverse 
cut-out portions so arranged as to receive the end portion 
of the hinge-knuckle of one of the belt-fasteners of the 
oppositely-facing row and to delimit a corresponding 
number of narrow strips for contacting the coupling-pin 
on the side diametrically opposite to that of an end portion 
of the hinge-knuckle of one of the fasteners of the corre- 
sponding row, 
each narrow strip thus provided has the shape of a loop 
forming a projection opposite to the side which is to 
contact the coupling-pin and said loop can be compressed 
or stretched-out to a greater or lesser extent according to 
the thickness of the corresponding conveyor belt. 


5,097,945 
METHOD FOR SAFE PACKAGING OF SHAPED 
CHARGES FOR TRANSPORT 
James E. Brooks, Manvel, Tex., assignor to Schlumberger Tech- 
nology Corporation, Houston, Tex. 
Filed Dec. 12, 1990, Ser. No. 626,346 
Int. Cl. F42B 39/14 
US. Cl. 206—3 


18 


3. A container of shaped explosive charges comprising: 

a shipping container; 

a first plurality of shaped explosive charges adjacent to and 
axially in line with each other in said shipping container, 
each of said charges having a pointing direction in which 
any explosive force therefrom is directed or shaped, said 
first plurality of charges being positioned such that they 
have a mutual pointing direction in a first direction 
toward a central plane of said shipping container; and 

a second plurality of shaped explosive charges adjacent to 
and axially in line with each other and with said first 
plurality of charges, each of said second plurality of 
charges having a pointing direction in which any explo- 
sive force therefrom is directed or shaped, said second 
plurality of charges being positioned such that they have 
a mutual pointing direction in a second direction toward 
said central plane of said container said second direction 
being opposite said first direction. 


5,097,946 
STORAGE UNIT FOR COMPACT DISCS AND THE LIKE 
Richard A. Emrich, 10666 LeMans Dr., Dallas, Tex. 75238 
Filed Apr. 6, 1990, Ser. No. 505,890 
Int. Cl.5 B6SD 85/57 

USS. Cl. 206—45.11 8 Claims 

1. A storage unit for compact discs comprising: an essen- 
tially box-shaped housing; side walls of said housing; a plural- 
ity of means mounted within the housing on which jewel boxes 
for compact discs can be mounted, in use; first track means on 
the side walls with which said box mounting means are mov- 
ably engaged to permit individual box mounting means to be 
moved in and out of the housing through an open front thereof; 
and means for opening the lid of a jewel box mounted on a 
mounting means when that mounting means is moved partially 
out of the housing, said lid opening means comprising means 
extending laterally from the jewel box and engaged with the 
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lid thereof, and second track means in the side walls with 5,097,948 
which outer ends of said lid opening means are engaged and CIGARETTE PACK 
Christopher J. Campbell, Pully, Switzerland, assignor to Fab- 
riques de Tabac Reunies, S.A., Neuchatel, Switzerland 
Filed Apr. 9, 1991, Ser. No. 682,248 
Claims priority, application United Kingdom, Apr. 12, 1990, 


Int. Cl.5 B6SD 85/10 
US. Cl. 206—268 6 Claims 


which are increasingly spaced apart from the first track means 
in the direction of the open front of the housing. 


1. A cigarette pack comprising a pack body, a pack lid and 
a hinge structure hingeing said body to said lid; 

said pack body comprising: a bottom wall, a first pair of 
5,097,947 opposite body walls extending upwardly from said bottom 
y and a second pair of opposite body walls extending up- 
PAPER CLIP DISPENSER wardly from said bottom and respectively interposed 
a Alley 3, Lane 550, Min Chuan East Road, between and interconnecting the body walls of said first 

pair, at least one of the body walls of said first pair bein 
Filed May 16, 1991, Ser. No. 701,060 profiled to project beyond the elevation of said eas 
U.S. Cl. 206—214 5 Claims said pack lid comprising: a top wall, a first pair of opposite 
lid walls depending from said top and a second pair of 
opposite lid walls depending from said top and respec- 
tively interposed between and interconnecting the lid 
walls of said first pair, at least one of the lid walls of said 
first pair being profiled to project in similar manner to said 
at least one of said first pair of body walls beyond the 

elevation of said second pair of lid walls; 

and said hinge structure interconnecting a profiled lid wall 
of said first pair of lid walls and the corresponding pro- 
filed body wall of said first pair of body walls, said binge 
structure comprising a pair of spaced intermediate hinge 
portions, each intermediate portion being connected to 
said profiled lid and body walls by binge folds, each inter- 
mediate portion having an apex located at the angle be- 
tween said profiled lid and body walls and respective 
walls of the second pair, each intermediate portion having 
a base which is separated from said profiled lid and/or 
body wall by a cut and said profiled lid wall being sepa- 
rated from said profiled body wall between said pair of 
portions by a cut along the general direction of said hinge. 


5,097,949 


1. A paper clip dispenser comprising: STATIC SHIELDING BAG 
a container having a bottom, said bottom extending con- Franz C. Heldwein, Rochester, N.Y., assignor to Westvaco 


cavely into an interior portion of said container; Corporation, New a ro No. 
: ; : - : Filed Mar. 15, » Ser. No. 669,895 
a removable cover covering a top of said container, said Int. CLS B6SD 81/24 


cover having an upper opening; 

said upper cover disposed on a top of said container; = ppm gular shaped blank of see 

a seat formed in and depending from an upper portion of said rial (21) having side edges, opposed ends and a centrally lo- 
cover such that said seat is disposed below said cover cated fold area, adapted to be formed into a package to receive 
upper opening and supports an arc shaped lid within said anq protect electronic components, said blank comprising in 
cover upper opening, said lid covering said seat; combination: 

a magnet fixed in position abutting a lower surface of said —_ (a) a primary layer of laminated sheet material (22) having a 
lid; first inner carrier layer (14) of electrically insulating mate- 

at least one passage formed between said seat and said cover rial capable of being heat sealable to itself, a second outer 
upper portion for dispensing of paper clips from the inte- protective layer (11) of a substantially transparent and 
rior of the container. printable material located exterior to said first carrier 
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layer, and a first conductive layer (12) sandwiched be- 
tween said first and second layers; and, 

(b) an auxiliary strip of laminated sheet material (23) com- 
prising a second carrier layer (25) and at least one addi- 
tional conductive layer (27) bonded to the carrier layer 
(14) of the laminated sheet material (22) in the region of 
the fold area (32) of the blank, said auxiliary strip (23) 


ebBauataucaau 


having substantially the same width as the primary layer 
(22) but lesser length to increase the thickness of the blank 
only in the region of the fold area and provide increased 
mechanical strength, so that the radius of any fold made in 
the fold area (32) will be great enough to reduce stresses 
that might cause a disruption of the conductive layer (12) 
when the blank is formed into a package (31). 


5,097,950 
SYSTEM FOR THE DISPOSAL OF MEDICAL WASTE 
Mark E. Weiss; Eric L. Steiner, both of Denver, and Jeffrey T. 
Samson, Boulder, all of Colo., assignors to On-Gard Systems, 
Inc., Denver, Colo. 
Filed Apr. 27, 1990, Ser. No. 515,204 
Int. Cl. B65D 85/20 


1. A container for receiving medical sharps, comprising: 


a receptacle having an open end for receiving the sharps U.S. Cl. 206—386 


therethrough and a main body for storing the sharps 
therein; and 

constricting means having a portion integral to the con- 
tainer, and further including a plastic, snap-in insert sub- 
stantially between said open end and said main body of 
said receptacle for restricting access to said main body and 
for retaining the medical sharps within said main body of 
said receptacle, wherein said constricting means portion 
comprises a wide mouth, a substantially rigid reduced 
diameter throat having a length connecting said mouth to 
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said main body, and a taper from said mouth to said throat 

wherein a progressively constricted access to said recepta- 

cle is formed. 

12. A container for medical nonsharps, comprising; 

a bag assembly including at least one bag and a header hav- 
ing a slot therein; and 

support means for supporting said bag assembly, said sup- 
port means including a first member for receiving a first 
side portion of said one bag while said header holds a 
second side portion of said bag opposite said first side 
portion, wherein said header orients said bag relative to 
said support means in order to provide an opening in said 
bag for receiving nonsharps inserted through said slot of 
said header. 

31. A container for receiving medical sharps, comprising: 

a receptacle having an open end for receiving the sharps 
therethrough and a main body for storing the sharps 
therein; 

constricting means integral to the container and substantially 
between said open end and said main body of said recepta- 
cle for restricting access to said main body and for retain- 
ing the medical sharps within said main body of said 
receptacle, wherein said constricting means comprises a 
wide mouth, a substantially rigid reduced diameter throat 
having a length connecting said mouth to said main body, 
and a taper from said mouth to said throat wherein a 
progressively constricted access to said receptacle is 
formed; and 

a cap for enclosing the container, wherein said cap is stored 
in a sidewall of the container, said sidewall formed to 
define a recess for receiving said cap. 

35. A medical disposal device, comprising: 

a nonsharps container adapted for receiving at least one 
disposable receptacle therein in an open orientation; 

a disposable sharps container; and 

interconnection means for attaching said sharps container to 
said nonsharps container, including: 

a holder removably attached to said nonsharps container, 
wherein a tab on the holder fits into a Y-shaped slot on a 
wall of the nonsharps container, said Y-shaped slot includ- 
ing a flap, wherein upon insertion of said tab into said slot, 
said flap locks said tab therein. 

37. A medical disposal device comprising: 

a nonsharps container comprising: 

(a) a plurality of disposable receptacles for receiving non- 
sharps; 

(b) means for supporting said receptacles; 

(c) header means associated with said means for support- 
ing, wherein one of said receptacles is positioned on said 
means for supporting and said header means, in an open 
orientation to receive said nonsharps; 

a disposable sharps container; and 

interconnection means for attaching said sharps container to 
said nonsharps container. 


5,097,951 
UNIT LOAD ASSEMBLY FOR SPOOLS 


Maurice J Pigott, Winnetka; Brandon L. Pigott; Peter S. Pigott, 


both of Wilmette, and Schuyler F. Pigott, Arlington Heights, 
all of Ill., assignors to Nucon Corporation, Northbrook, Il. 
Filed Oct. 16, 1990, Ser. No. 599,180 
Int. Cl.5 B65D 19/00 
18 Claims 
1. A unit load assembly for holding a spool member having 


windings wrapped around a spindle, the spindle having ends 
extending out beyond the end of the windings, comprising: 


a pair of frame members interconnected to one another by a 
plurality of internal coupling means, said internal coupling 
means spacing said frame members from each other, each 
frame member having two approximately equal side sec- 
tions, opposed end walls, opposed first and second side 
walls, an outer frame surface and an inner frame surface, 
each frame member further including: 
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a plurality of receiving means for cooperating with said 
internal coupling means; 

means for receiving an end of the spindle; and, 

perimeter side support means and internal support means for 
supporting the load placed upon the assembly, said inter- 
nal support means being an internal support structure 
comprising a first longitudinal support wall adjacent said 
second side wall, a second longitudinal support wall 
spaced apart and parallel to said first longitudinal support 
wall, and an arcuate support wall adjacent said second 


longitudinal support wall, each said internal support wall 
being integral with and projecting outwardly from said 
inner frame surface of only one said side section, whereby 
the internal and side support structures of each frame 
member compliment and strengthen the nonsupported 
other side section of each frame member when they are 
interconnected to one another, and 

whereby a spool member can be held between two pairs of 
interconnected frame members by engaging each end of 
the spindle into said spindle receiving means and by encir- 
cling the entire assembly with tightened straps. 


5,097,952 
CASE FOR CASSETTE 

Shingo Katagiri, Kanagawa, Japan, assignor to Fuji Photo Film 

Co., Ltd., Kanagawa, Japan 

Filed Jul. 23, 1990, Ser. No. 555,685 

Claims priority, application Japan, Sep. 1, 1989, 1-101847[U}; 

Sep. 14, 1989, 1-107261[U] 
Int. Cl.5 B65D 85/575 

US. Cl. 206—387 3 Claims 

1. In a cassette case in which a lid having a pocket and a 
body having rotation-preventing projections are pivotally 
coupled to each other so that said lid and said body can be 
opened and closed relative to each other, and recesses, in 
which a thick portion of a cassette at the front opening thereof 
is accommodated, are provided in said lid and said body at 
openable portions thereof, the improvement wherein projec- 
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tions are provided on the bottom of said recess of at least said 
body, said projections extending up from said bottom in the 
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mm ™a' 5 4 
direction of the thickness of said case; and at least the tops of 
said projections are aventurine surfaces. 


5,097,953 
CARD HOLDING DEVICE 
Paul Gingras, 22404 Van Buren St., Grand Terrace, Calif. 92324 
Filed Jan. 23, 1991, Ser. No. 644,603 
Int. Cl.5 B65D 85/48 
US. Cl. 206—454 


1. A card holding device which comprises: 
(a) a lower section comprising 

(1) a surface having a recessed portion having a depth for 
receiving a card, said depth being approximately equal 
to the thickness of said card, said recessed portion com- 
prising 
(A) a lower display panel for contacting a first surface 

of said card, and 
(B) indentations for enclosing each of the corners of 
said card without contacting said corners; and 

(2) a first channel disposed about said surface, the inner 
surface of said channel defining a female mating surface; 
and 

(b) an upper section comprising: 

(1) an upper display panel for contacting a second surface 
of said card; 

(2) a second channel disposed about said upper display 
panel, the outer surface of said second channel defining 
male mating surface; 

(3) a peripheral surface disposed about said second chan- 
nel; and 
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(4) an outer sidewall descending from said peripheral 
surface, 
whereby said male mating surface of said upper section 
engages said female mating surface of said lower section, 
and said lower and upper display panels engage said first 
and second surfaces of said card, respectively, thereby 
allowing said card to be displayed. 


5,097,954 
PACKAGE ORGANIZATION 
Gregory J. Phillips, 77625 Jacob St., Maringouin, La. 70757 
Filed Mar. 21, 1991, Ser. No. 673,198 
Int. Cl.5 B65D 73/00 


1. A package organization comprising, in combination, 
a container lid, the container lid including a lid top surface, 
with the lid top surface including a downwardly depend- 


ing skirt, and 

an underlying container member received within the con- 
tainer lid, and 

a message mounted in alignment with the lid top surface, and 

wherein the container lid includes a lid cavity directed 
downwardly into the lid from the top surface, with the lid 
cavity including a cavity floor, and the lid cavity includ- 
ing an accordion message display mounted within the lid 
cavity and positioned within the lid cavity in the first 
position and extending above the lid cavity in a second 
position, and inflation means to effect displacement of the 
accordion message display from the first position to the 
second position. 


5,097,955 
TRANSPARENT WRAPPING FOR BULK GOODS 

Wilhelm Kliiter, and Harry Krohn, both of Viersen, Fed. Rep. of 

Germany, assignors to Feldmuehle Aktiengesellschaft, Dussel- 

dorf, Fed. Rep. of Germany 
PCT No. PCT/EP88/00379, § 371 Date Nov. 2, 1989, § 102(e) 

Date Nov. 2, 1989, PCT Pub. No. WO88/08819, PCT Pub. 

Date Nov. 17, 1988 

PCT Filed May 5, 1988, Ser. No. 435,423 

Claims priority, application Fed. Rep. of Germany, Aug. 5, 

1987, 3715308 
Int. Cl.5 B65D 71/08 

US. Cl. 206—497 18 Claims 

1. A batch package comprising a plurality of individual 
packages each wrapped in a first biaxially stretched and heat- 
set transparent multilayer plastic film and collectively 
wrapped in a second biaxially stretched and heat-set transpar- 
ent multilayer plastic film, both first and second films exhibit- 
ing a thermal shrinkage between 3% and 15%, measured as 
free shrinkage in air at a temperature of 150° C. and a shrinkage 
time of 5 minutes, said first and second films each comprising 
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a base layer made of a polypropylene polymer and two exter- 
nal layers which are heat sealable to each other, at least one 


2ebe3oh) 
7256365) 
external layer of the first film not being heat sealable to at least 
one external layer of the second film. 


5,097,956 
VACUUM PACKAGE WITH SMOOTH SURFACE AND 
METHOD OF MAKING SAME 
John S. Davis, New Hope, Pa., assignor to Paramount Packag- 
ing Corporation, Chalfont, Pa. 
Division of Ser. No. 241,916, Sep. 7, 1988, Pat. No. 4,949,529. 
This application May 9, 1990, Ser. No. 521,123 
Int. Cl.5 B65D 81/20 
US, Cl. 206—524.8 


1. A web of material for making vacuum tight bags for 
granular materials and characterized by a smooth outer sur- 
face, comprising: a flexible laminate having an outer wall layer 
and a gas-impermeable inner wall layer, said inner and said 
outer wall layers being laminated to each other at spaced areas 
thereon, said spaced areas being spaced from like areas along 
the web by a web-wise period, said spaced areas defining 
therebetween and between said inner and said outer layers 
passages facilitating the flow of atmospheric gas between said 
wall layers, a printed pattern on said outer wall layer, said 
pattern being repeated periodically at a period corresponding 
to the period of said spaced areas, and heat fusible plastic 
polyeric seal strips printed on said inner wall layer extending 
across said web and adapted to close the mouth portion of a 
bag, said seal strips being of a strength when operative suffi- 
cient to retain vacuum within said bag but capable of being 
broken by hand manipulation and joining juxtaposed areas of 
the inner wall layer, said seal strips being printed periodically 
on said web in registry with said pattern, so that said web may 
be stored on a roll and selectively severed to form individual 
bags having hand peelable seals. 
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5,097,957 
PORTABLE HINGED TRAY APPARATUS 

William F. Adams, Jr., R.D. #1 Box 113, Warriors Mark, Pa. 

16877, and Joseph A.-Hughes, 720 S. Plymouth Pl., Anaheim, 

Calif. 92806 

Filed Oct. 5, 1990, Ser. No. 594,417 
Int. Cl.5 B65D 6/04; A47B 3/06 

U.S. Cl. 206—557 


1. A portable tray apparatus comprising in combination, 

a first base plate including a first base plate forward edge 
coextensively and hingedly mounted to include at least 
one hinge member to a second base plate forward edge of 
a second base plate where the first and second base plates 
are formed as a mirror image relative to one another, 

the first base plate including a first matrix of apertures and 
the second base plate including a second matrix of aper- 
tures wherein the first and second matrices of apertures re 
of a mirror image relative to one another, 

the first matrix of apertures including a plurality of first 
separably removable support rods mounted within the 
first matrix of apertures to define first compartments 
within an upper surface of the first base plate, 

the second matrix of apertures including a second plurality 
of support rods separably removable from the second 
matrix of apertures to define second compartments, 

slide lock means displaceable for locking the first and second 
base plates in a first position aligned relative to one an- 
other, and 

the slide lock means repositionable to permit folding of the 
first and second base plates about the at least one hinge 
member to a second position with the top surfaces of the 
first and second base plates in a confronting relationship in 
the second position. 


5,097,958 
CARTON AND BLANK AND METHOD OF FORMING 
THE CARTON FROM A BLANK 
Patricia Josephs, and Sherry Arnold, both of Williamsburg, Va., 
assignors to Somerville Packaging, A Division of Paperboard 
Industries, Newport News, Va. 
Filed Oct. 19, 1990, Ser. No. 599,982 
Int. Cl.5 B65D 5/54 
U.S. Cl. 229—227 1 Claim 
1. A blank for forming a carton for packaging ice cream or 
the like comprising: 
a) connected cover, front, bottom and rear panels; 
b) said cover and bottom panels having front, rear, left and 
right edges; 
c) said front and rear panels having each having top, bottom, 
left and right edges; 
d) a closure flap hingedly connected to said front edge of 
said cover panel; 
e) said rear panel being hingedly connected at its top edge to 
said rear edge of said cover panel; 
f) said bottom panel being hingedly connected at its rear 
edge to said bottom edge of said rear panel; 
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g) said front panel being hingedly connected at its bottom 
edge to said front edge of said bottom panel; 

h) said panels each including left and right end flaps con- 
nected to said left and right edges respectively forming 
hinge lines therebetween; 

i) said left and right end flaps including top, bottom, rear and 
front edges; 

j) said left end flaps being dimensioned such that when 
folded, the left end of the carton is substantially sealed; 
k) said right end flaps being dimensioned such that when 

folded, the right end of the carton is substantially sealed; 

1) a closure panel connected to said cover panel; 

m) said closure panel including top, bottom, left and right 


n) said closure panel being connected along its top edge to 
said front edge of said cover panel; 

©) said closure panel including left and right end glue tabs 
hingedly connected to its left and right edges and a tear 
strip extending across said closure panels and parallel to 
said top edge of said closure panel; 

p) said left and right end tabs including extensions spaced 
laterally from said closure flap for providing a larger 
adhesive application surface area, and 

g) wherein said tear strip includes a top edge and a bottom 
edge and said extensions terminate between said top edge 
and said bottom edge of said tear strip. 


5,097,959 

MULTIPLE PASS DOCUMENT SORTING MACHINE 

UTILIZING AUTOMATIC SWEEPING AND MULTIPLE 
RECIRCULATION TRAYS 

David J. Tilles, Baltimore, and Stanley K. Wakamiya, Ellicott 

City, both of Md., assignors to Westinghouse Electric Corp., 

Pittsburgh, Pa. 

Filed Mar. 27, 1990, Ser. No. 500,152 
Int. Cl.5 BO7C 5/36; B6SH 85/00 

US. Cl. 209—584 


1. In a method for sorting documents through multiple pass 
sorting including the steps of providing stacked documents to 
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an input holder for a first pass sort, drawing off single docu- 
ments from the stacked documents, sorting and distributing 
each document to a receiving area at a first of two ends on one 
of a plurality of output holders to form a series of document 
clusters, the improvement comprising the steps of: 

a) displacing, after a single sort, each document cluster away 
from the respective receiving area of an output holder and 
into one of a plurality of recirculation holders each having 
a first and a second end, said plurality of recirculation 
holders being associated with each output holder; 

b) transferring at least one document cluster to the input 
holder; 

c) initiating the next sorting pass; and 

d) sequentially transferring the remaining document clusters 
from the recirculation holders to the input holder, thereby 
maximizing sorter throughput by eliminating the need to 
transfer to the input holder the document clusters from 
every output holder before a next sorting pass can be 
initiated. 


5,097,960 
MULTIPLE PASS DOCUMENT SORTING MACHINE 
UTILIZING AUTOMATIC SWEEPING 
David J. Tilles, Baltimore; Mark S. Schroeder, Severna Park, 
both of Md.; Sharon A. Duggan, Washington, D.C.; Bruce A. 
Krein, Columbia, Md.; Dale H. Brown, Glen Burnie, Md., and 
Stanley K. Wakamiya, Ellicott City, Md., assignors to Wes- 
tinghouse Electric Corp., Pittsburgh, Pa. 
Filed Mar. 23, 1990, Ser. No. 498,238 
Int. Cl.5 BO7C 5/36; B65H 85/00 
US. Cl. 209—584 














1. In a method for sorting documents through multiple pass 
sorting including the steps of providing stacked documents to 
an input holder for a first pass sort, drawing off single docu- 
ments from the stacked documents, sorting and distributing 
each document to a receiving area on one of a plurality of 
output holders to form a series of document clusters, the im- 
provement comprising the steps of: 

a) displacing, after a single sort, each document cluster away 
from the respective receiving area and into a transitional 
area associated with each output holder; 

b) transferring at least one document cluster to the input 
holder; 

C) initiating the next sorting pass; 

d) sequentially transferring the remaining document clusters 
to the input holder, thereby maximizing sorter throughput 
by eliminating the need to unload the document clusters 
from every output holder before a next sorting pass can be 
initiated, wherein the step of displacing each document 
cluster from the receiving area into the associated transi- 
tional area comprises: 

e) securing each document cluster in the associated receiv- 
ing area; 

f) moving each document cluster from the receiving area to 
the associated transitional area; 

g) securing each document cluster in the transitional area, 
wherein each output holder has first and second ends and 
each document cluster has a front and a back side; 

h) the step of securing each document cluster in the associ- 
ated receiving area comprises advancing a movable 
sweeper partition initially positioned at the first end of the 
output holder against the front side of the cluster and 
compressing the document cluster back face against a 
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movable output holder partition initially positioned at and 
biased toward the first end of the output holder; 

i) the step of moving each document cluster to the associated 
transitional area comprises advancing the sweeper parti- 
tion from the first end of the output holder toward the 
second end of the output holder until the document clus- 
ter back side contacts an output holder gate at the second 
end of the output holder; and 

j) the step of securing each document cluster in the associ- 
ated transitional area comprises advancing the sweeper 
partition to compress the cluster against the output holder 
gate, advancing the output holder partition beyond the 
output holder gate to eliminate contact between the out- 
put holder partition and the cluster, and returning the 
output holder partition to its initial position. 


5,097,961 
ORGANIZER AND REMINDER DEVICE FOR PAYING 
BILLS 
Manuel A. Patino, 5881 S.W. 149th Crt., Miami, Fla. 33193, and 
Ricardo E. Patino, 19161 N.W. 78th Ave., Miami, Fla. 33015 
Filed Feb. 4, 1991, Ser. No. 650,172 
Int. Cl.5 B42F 17/00 


U.S. Cl. 211—10 7 Claims 


1. An organizer and remainder device for holding envelopes 
containing bills to be paid by a particular day in a month, the 
device comprising: 

a display board adapted to be supported in a substantially 
upright, vertically oriented position against a wall surface 
and comprising a plurality of substantially planar panels 
disposed in overlying, stacked relation to one another 
including a front panel, an intermediate panel, and a rear 
panel, 

pocket means formed in said display board for holding the 
envelopes therein, said pocket means including a plurality 
of slots in said front panel, each of said slots being struc- 
tured and configured for receipt of at least one of the 
envelopes therethrough, 

said plurality of slots including means to prevent tearing 
thereof when inserting and removing the envelopes 
therein, 

said pocket means further including stop means structured to 
engage a lower, inserted edge of the envelopes such that at 
least a portion of each of the envelopes extends outwardly 
from said slots in a displayed orientation, 

said stopping means including cutout portions in said inter- 
mediate panel having a plurality of angularly disposed 
stop surfaces about said cutout portions defined by the 
thickness of said intermediate panel, wherein at least some 
of said stop surfaces are positioned in parallel, spaced 
relation from a corresponding one of said slots so that the 
lower inserted edge of the envelope will engage a stop 
surface in abutting, supporting relation therewith, 

indicia on an outer exposed surface of said front panel in- 
cluding a plurality of numerals identifying each of said 
plurality of slots as particular days of the month, and 

a receiving tray rigidly attached to and extending outwardly 
from a lower edge of the display board adjacent to the 
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front panel, said receiving tray being structured and dis- 
posed for containing envelopes therein. 


5,097,962 
ADJUSTABLE GRAVITY FEED DISPLAY RACK 
APPARATUS AND METHOD 

Thomas E. Eklof; Walter M. Poterbin, and Roger L. Fernandez, 

all of Santa Cruz, Calif., assignors to Santa Cruz Industries, 

Santa Cruz, Calif. 

Filed Dec. 28, 1990, Ser. No. 635,476 
Int. Cl.5 A47F 5/00 

U.S. Cl, 211—59,2 
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1. An infinitely adjustable, gravity feed display rack, com- 

prising; 

at least a first and a second vertical member forming a pair 
of vertical members; 

front and rear support means connected between said first 
and second vertical members, said front support means 
defining a front of said display rack, said rear support 
means being located opposite said front support means and 
slightly higher therefrom; 

a plurality of interchangeable trays located on said front and 
rear support means between said first and second vertical 
members, each of said trays comprising a horizontal seg- 
ment and a vertical divider element supported on the 
horizontal segment, adjacent ones of said trays supporting 
adjacent divider elements and being horizontally move- 
able to accommodate products of different sizes between 
said dividers; 

secondary shelf means occupying a position above at least 
one of said trays; and 

means for attaching said secondary shelf means to one of said 
plurality of interchangeable trays so that relatively smaller 
products may be supported on said secondary shelf means. 


5,097,963 
STERILE PROTECTIVE SYSTEM FOR SURGICAL 
INSTRUMENTS DURING A SURGICAL OPERATION 
Marvin E. Chernosky, and Jay M. Chernosky, both of Houston, 
Tex., assignors to Preven-A-Stik, Inc., Houston, Tex. 
Filed Apr. 12, 1990, Ser. No. 508,980 
Int. Cl.5 A47F 7/00 
US, Cl. 211—60.1 22 Claims 
1. A combination surgical rack and sterile field comprising: 
a body having a base, an upper surface, and a plurality of 
equipment storage grooves disposed in said upper surface 
and isolated from one another by partitions therebetween: 
each said groove having a closed inner end, an open outer 
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end, and a bottom surface inclined toward said open end; 
and 


a sterile drape attached to the bottomside of the base of said 
body. 


5,097,964 
DENTAL FLOSS DISPENSER 
Steven D. Fitz, 448 Canterbury Rd., Bay Village, Ohio 44140 
Filed Jan. 28, 1991, Ser. No. 647,570 
Int. Cl.5 A47F 7/00 


US. Cl. 211—65 19 Claims 


1. A dental floss dispenser for dispensing floss, comprising: 

a hollow housing for holding said floss and having an outside 
surface in a shape reminiscent of a toothed character; 

a passageway for passing said floss from inside said housing 
to outside said housing; 

an appendage attached to the outside of said housing having 
a slot therein for threading floss therethrough; and 

a cutter mounted on said outside surface of said housing for 
cutting floss; 

wherein said appendage simulates a pair of teeth of said 
character and wherein said slot is a slotted space between 
said teeth of said simulated pair of teeth. 


5,097,965 
PAINT BRUSH SUSPENSION DEVICE 
Richard Fehr, P.O. Box 5109, Berkeley, Calif. 94705 
Filed Feb. 19, 1991, Ser. No. 656,976 
Int. Cl. A47F 7/00 
US. Cl. 211—65 14 Claims 
1. A device for suspending at least one paint brush within a 
container which has a rim defining an opening at the upper end 
of the container wherein said device comprises: 

a pair of rigid slats each having a length sufficient to span 
said rim of said container, said slats being disposed in side 
by side relationship and having intermediate regions situ- 
ated away from the ends of said slats between which said 
paint brush may be gripped and further having end re- 
gions which extend from said intermediate regions at each 
end thereof for a distance sufficient to enable said slats to 
span said container rim while suspending said paint brush 
in said container, said end regions of said slats being diver- 
gent at least at one end thereof, and 

at least one elastic member extending between said interme- 
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diate regions of said slats and being biased to urge said 
slats towards each other, said elastic member being at an 


intermediate location along said slats that is spaced apart 
from said divergent end regions of said slats. 


5,097,966 
STORAGE RACK 
George A. Miller, Boulder, Colo., assignor to Wood Logic, Inc., 
Boulder, Colo. 
Filed Sep. 12, 1990, Ser. No. 581,586 
Int. Cl.5 A47F 5/00 


US. Cl. 211—87 18 Claims 


1. A storage rack adapted to be mounted on an upright 
support surface and operative to support implements of various 
sizes and shapes in a stored state, comprising: 

(a) an elongated base member of a selected length, said base 
member having a front surface and a back surface and 
provided with a plurality of support rod bores each ex- 
tending from a respective bore opening in said front sur- 
face at least partially through said base member and hav- 
ing a bore axis oriented at an acute angle with respect to 
said front surface; 

(b) means for mounting said base member to said support 
surface; and 

(c) a plurality of elongated support rods, each said support 
rod including a first end portion sized and dimensioned for 
close-fitting yet slideable and releasable mated engage- 
ment with each of said support rod bores to define an 
active state and including a second end portion extending 
forwardly and upwardly from said front surface when in 
the active state so as to terminate at a free second end 
whereby a selected number of said support rods may be 
inserted in selected ones of said support rod bores wherein 
said support rods are organized in a changeable array 
adapted to receive and support said various sizes and 
shapes of said implements from said base member along- 
side said support surface. 
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5,097,967 
PAINT BRUSH CLEANING, DRYING, AND STORAGE 
CONTAINER 
Anthony A. Sica, 724 Fulton St., Philadelphia, Pa. 19147 
Continuation-in-part of Ser. No. 350,543, May 11, 1989, 
abandoned. This application Sep. 4, 1990, Ser. No. 579,240 
Int. Cl.5 A47B 81/02 


US. Cl. 211—66 15 Claims 


1. A paint brush maintenance device comprising a member 
extending over a receptacle and attaching to said receptacle, 
paint brush holding elements are attached at spaced locations 
along said member and means for raising and lowering each 
said element independent of one another on said member, 
whereby paint brushes can be soak-cleaning in a suspended 
position while other paint brushes are drip-drying in a sus- 
pended position at the same time. 


5,097,968 
DISPLAY DEVICE FOR MERCHANDISING NUTS AND 
BOLTS 
Frederic M. Gregory, 4322 Lakewood Blvd., Long Beach, Calif. 
90808 
Continuation-in-part of Ser. No. 586,698, Sep. 24, 1990, Pat. No. 
5,054,627. This application Mar. 27, 1991, Ser. No. 676,205 
Int. Cl.5 A47F 5/00 
US. Cl. 211—94 


1. A cantilever display device for the merchandising or 

storage of nuts and bolts comprising: 

a) a first sidewall member having a longitudinal axis; 

b) a second sidewall member having a longitudinal axis and 
laterally spaced from said first sidewall member; 

c) an axially extending first lower flange member projecting 
laterally inward from said first sidewall member; 

d) an axially extending second lower flange member project- 
ing laterally inward from said second sidewall member in 
the direction of said first sidewall member such that said 
lower projecting flange members define a lower longitudi- 
nally extending slot; 
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e) means for connecting said first sidewall member to said 
second sidewall member such that the lateral width of said 
lower slot is adjustable to a preselected dimension thereby 
permitting the shank of a bolt to extend through said 
lower slot and the head of said bolt to be supported by said 
lower flanges. 


5,097,969 
SHELF 
John Maxworthy, North Merrick, N.Y., assignor to Interna- 
tional Visual Corporation, Port Washington, N.Y. 
Filed May 29, 1991, Ser. No. 706,983 
Int. Cl.5 A47F 5/00 
US. Cl, 211—153 


1. A one-piece injection-molded plastic shelf comprising a 
top surface for supporting goods thereon, an opposite bottom 
surface, integral tubular frame means extending substantially 
peripherally of said bottom surface and having a wall project- 
ing downward from said bottom surface and defining an inter- 
nal bore of said tubular frame means, and a plurality of ribs 
formed on said bottom surface integral therewith for reinforc- 
ing the same, each of said plurality of ribs having a longitudinal 
bore extending therethrough and at least one end of each rib 
intersecting said wall with the bore of each said rib communi- 
cating with the bore of said frame means so that the bores of 
said plurality of ribs and the internal bore of said tubular frame 
means form a network of communicating bores. 


5,097,970 
APRON SYSTEM FOR A GRANULATOR 
Richard R. Lamoureux, Millville, Mass., assignor to Nelmor 
Company, Inc., North Uxbridge, Mass. 
Filed Jun. 4, 1990, Ser. No. 532,452 
Int. Cl.5 BO2C 23/02 
US. Cl, 211—180 


1. An apron rack assembly for an infeed throat of a hopper 
which comprises: 

a rack having sides and cross-members, the cross-members 
defining at least one apron support; 

an apron passing over the upper surface of the support and 
depending therefrom; and 

means to secure the rack in the throat and to secure com- 
pressively the apron between the rack and the hopper. 
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5,097,971 
STACKABLE AND COLLAPSIBLE SHELF ASSEMBLY 
Kathleen A. Norris, Lemont, and Thomas Hunter, Elmhurst, 
both of IIl., assignors to Selfix, Inc., Chicago, Il. 
Filed Mar. 22, 1991, Ser. No. 673,324 
Int. Cl.5 A47F 5/00 
US, Cl, 211—181 


1. A free standing shelf assembly comprising: 

a shelf having a plurality of generally parallel laterally 
spaced support members defining a supporting surface; 

a pair of laterally spaced shelf supports, each shelf support 
having leg portions pivotally connected to the shelf and 
being rotatable relative to said shelf, each of said shelf 
supports including a supporting foot portion extending 
laterally outwardly therefrom and generally transverse to 
the plane of said shelf support; and 

means for releasably locking each shelf support in a shelf 
supporting position generally transverse to the plane of 
said supporting surface, said locking means being disposed 
beneath said supporting surface for engaging said leg 
portion of each shelf support to inhibit rotation thereof 
and for allowing release of said leg portion from said shelf 
supporting position and rotation thereof relative to said 
shelf to a storage position lying beneath and generally 
parallel to the supporting surface to substantially reduce 
the size of said shelf assembly to facilitate shipping and 
storage thereof. 


5,097,972 
LOG SKIDDING CARRIAGE 
David Gladhart, Orofino, Id., assignor to Christy Mfg., Inc., 
Orofino, Id. 
Filed Jan. 16, 1990, Ser. No. 465,026 
Int. C1.5 B66C 21/00 


1. A log skidding carriage for playing out and retracting a 
dragline while the carriage is suspended on a skyline, compris- 
ing: 

an upright rigid frame having an upper portion and a lower 

portion; 

first sheave means rotatably mounted on the upper portion 

of the frame for rolling engagement on a skyline; 
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second sheave means rotatably mounted on the lower por- 
tion of the frame for rolling engagement by a dragline 
suspended from the carriage; 

first clamp means on the upper portion of the frame includ- 
ing a fixed member secured to the frame and a movable 
member guided on the frame in opposition to the fixed 
member for selectively gripping a skyline engaged by the 
first sheave means when the first clamp means is operative 
and for freeing the skyline when the first clamp means is 
inoperative; 

second clamp means on the lower portion of the frame 
including a fixed member secured to the frame and a 
movable member guided on the frame in opposition to the 
fixed member for selectively gripping a dragline engaged 
by the second sheave means when the second clamp 
means is operative and for freeing the dragline when the 
second clamp means is inoperative; 

means on the frame for guiding the movable members of the 
first and second clamp means for motion relative to the 
frame along a common upright direction; 

a rigid crank having two opposed crank ends, the crank 
being pivotally mounted to the frame about a pivot axis at 
a location intermediate its crank ends, one crank end being 
operably connected to the movable member of the first 
clamp means along a first surface perpendicular to the 
common direction of motion and the remaining clamp end 
being operably connected to the movable member of the 
second clamp means along a second surface parallel to the 
first surface, the crank ends being operably connected to 
the parallel surfaces above and below the pivot axis; 

power cylinder means operatively connected between the 
frame and the crank for selectively moving the crank 
relative to the frame about the pivot axis between a first 
angular position in which the first clamp means is opera- 
tive and the second clamp means is inoperative and a 
second angular position in which the first clamp means is 
inoperative and the second clamp means is operative; 

the operable connections of the crank ends and movable 
clamp members, when the crank is in either its first or 
second angular position, being located at opposite sides of 
a line perpendicular to the first and second surfaces and 
intersecting the pivot axis. 


5,097,973 
RAILCAR ARTICULATED CONNECTOR AND WEDGE 
SHIM THEREFORE 
Charles P. Spencer, Staunton, Ill., assignor to Amsted Industries 
Incorporated, Chicago, Ill. 
Filed Mar. 22, 1991, Ser. No. 673,344 
Int. Cl.5 B61G 9/00 
US. Cl. 213—50 


1. In an articulated connector for a railcar wherein a male 
member, extending from one car platform, is received and 
pinned within a pocket in a female member, extending from 
another car platform, with a bearing block and a wedge shim 
located within the pocket between the male member nd a 
pocket end wall and wherein the female member contains 
inspection portals in pocket sides adjacent said wedge shim, the 
improvement comprising: 
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a wedge shim having a tapered body with bearing surfaces 
extending between a broad top and a narrow bottom; and 

a tab extending from each side of said tapered body with an 
indicator groove on each of said tabs and 

at least one step located between each of said tabs and said 
bottom of said wedge shim. 


5,097,974 
TAMPER-EVIDENT CLOSURES 
Oleg Rozenberg, 2357 E. 19th St., Brooklyn, N.Y. 11229 
Filed Feb. 7, 1991, Ser. No. 652,199 
Int. Cl.5 B65D 55/02, 41/48, 41/34 


USS, Cl. 215—225 11 Claims 
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1. A plastic unitary molded tamper-evident, child-resistant, 
snap-on closure for operative association with a container 
which includes a neck portion having a first external annular 
collar with a gap, a second, lower external annular collar 
including an outer peripheral wall and a third lowest external 
annular collar, said closure comprising: 

a) an upper cap portion having internal spaced ribs disposed 
for cooperation with the first external annular collar, only 
one said rib being of a size to pass through the gap of said 
first external annular collar, and said upper cap portion 
includes indication means indicating the location of said 
rib sized to pass through said gap, said upper cap portion 
having a lower end with an outer diameter smaller than an 
outer diameter of the second annular collar formed on the 
container neck and a bottom edge located in close proxim- 
ity to the second annular collar when the upper cap por- 
tion is assembled with the container; 

b) a lower skirt portion connected to the upper cap portion 
and having an inside diameter that is close to the outer 
diameter of the upper cap portion, said lower skirt portion 
having a bottom edge in close proximity to the third 
lowest annular collar of the container when the closure is 
in assembled position on the container so that the closure 
cannot be pried off; 

c) a weakened area circumferentially formed about the clo- 
sure at a connection between the lower skirt portion and 
the upper cap portion; 

d) a continuous groove formed on an inner surface of the 
lower skirt portion, said groove having an inner diameter 
slightly larger than the outer diameter of the upper cap 
portion, said groove lockingly engaging in a tight-fitting 
manner with the outer peripheral wall of said second 
annular collar when the closure is assembled with the 
container; 

e) a number of inwardly directed ribs formed on the inner 
surface of the lower skirt portion in close proximity to said 
groove, said ribs lockingly engaging said second annular 
collar at an engagement portion on said second annular 
collar which is inwardly spaced from said outer peripheral 
wall when the closure is assembled with the container; 

f) a pull tab formed on an outer surface of the lower skirt 
portion; and 

g) a weakened area formed proximate to said pull tab and 
perpendicular to said weakened area formed about the 
closure. 
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5,097,975 
RECYCLABLE MATERIALS CADDY FOR HANGING 
ATTACHMENT TO A WASTE RECEPTACLE 
Rebecca L. Waterston, Plymouth, and Mark S. Stoll, Dee- 
phaven, both of Minn., assignors to Liberty Diversified Indus- 
tries, New Hope, Minn. 
Continuation-in-part of Ser. No. 543,944, Jun. 26, 1990. This 
application Jan. 23, 1991, Ser. No. 644,509 
Int. Cl.5 B65D 21/02 
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ferential drilled through-holes and (e) clamping means for 
clamping said manway cover and said fastening ring to- 
gether and sandwiching said sealing gasket on said well 


head, said clamping means including a plurality of bolts 
boltable through said through-holes and into said blind 
holes. 


5,097,977 
CLOSURE ASSEMBLY FOR CONTAINER 


Roy Straub, 14917 La Cuarta St., Whittier, Calif. 90605 


Filed Feb. 27, 1991, Ser. No. 661,877 
Int. Cl.5 B6SD 39/00 


1. A caddy for mounting in hanging attachment on a rim of U.S. Cl. 220—307 


a wastebasket, said caddy comprising: 


a caddy body, said caddy body being folded to an upright 
configuration from a blank, said blank being cut and 
scored from a generally planar corrugated sheet material, 
said caddy body including a generally rectangular front 
wall having a height, a generally rectangular rear wall 
having a height greater than said height of said front wall, 
a pair of side walls connected to and extending between 


said front wall and said rear wall, each of said pair of side 


walls being spaced apart and having a generally arcuately 
curved top edge, and a generally rectangular bottom wall, 
said caddy body defining an open top receptacle region; 
and 


a hanger member, said hanger member defining a support 


section projecting rearwardly from said rear wall of said 
caddy body and defining a depending engagement section, 
said hanger member being attached to said caddy body 
such that said caddy body may be mounted in hanging 
attachment on the rim of the wastebasket. 


5,097,976 
FLUID CONTAINMENT APPARATUS WITH WELL 
CLOSURE ASSEMBLY 
Donald L. Zink, Billings, Mont., and Donald G. Zink, New 
Orleans, La., assignors to Montana Sulphur & Chemical Co., 
Billings, Mont. 
Filed Oct. 10, 1990, Ser. No. 595,445 
Int. Cl.5 B65D 45/00 


1. A fluid containment apparatus comprising: 

a fluid tank having a tank shell and defining at least in part a 
fluid containment compartment, said tank shell having a 
tank shell opening therethrough; 

a well wall secured to said tank shell, positioned at said tank 


US. Cl. 220—315 


mall 


5. A closure assembly for use with a container, comprising: 

an annular snap ring to be mounted on said container; 

a lid releasably engaged to said snap ring; 

means located circumferentially around said lid for releas- 
ably engaging said snap ring; and 

a plurality of separate engaging means circumferentially 
spaced and separated around said snap ring for releasably 
engaging said lid, each of said plurality of separate engag- 
ing means extending radially inwardly from an annular 
inside surface of an annular outer portion of said snap ring. 


5,097,978 
SEALING APPARATUS FOR A DISC DRIVE 


2 Claims Steve S. Eckerd, Oklahoma City, Okla., assignor to Seagate 


Technology, Inc., Scotts Valley, Calif. 
Filed Mar. 8, 1991, Ser. No. 675,580 
Int. C1.5 B65D 45/00 
9 Claims 


1. An improved housing and sealing apparatus for a disc 


shell opening, recessed into said fluid containment com- ‘rive assembly comprising: 


partment, and defining at least in part a recessed well, said 
well wall having a well end and a well wall end opening; 
and 

closure means for selectively opening and closing said well 
wall end opening, said closure means including (a) a well 
head connected to said well wall generally at said well 
wall end, (b) a sealing gasket, (c) an elliptical manway 
cover having a plurality of drilled and tapped blind holes, 
(d) a separate fastening ring having a plurality of circum- 


housing means for containing and protecting internal com- 

ponents of the disc drive assembly, the housing means 

comprising: 

a base member defining an internal components cavity and 
having an access opening; 

a cover member having a peripheral edge and shaped to 
substantially close the access opening; and 

attaching means for securing the cover member to the 
base member in a position to close the access opening 
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and leaving a clearance gap between the peripheral 
edge of the cover member and the base member, the 
base member and cover member being connected so 
that the outer surfaces of the base member and the 
cover member meet in a substantially coplanar relation- 
ship at the clearance gap, the attaching means compris- 
ing at least one screw member extendible through a hole 
in one of the base member and cover member and re- 
ceivable in a tapped hole in the other one of the base 
member and cover member; and 
sealing means for sealing the clearance gap, the sealing 
means comprising an adhesive strip contoured to cover 


the clearance gap, the adhesive strip comprising a pliable 
planar member having an adhesive supporting side and an 
adhesive supported by the adhesive supporting side so that 
the adhesive strip is removably adherable to the cover 
member and the base member in sealing disposition over 
the clearance gap, the sealing means adhered to the outer 
surfaces of the base member and cover member so as to 
bridge the clearance gap and extend from the clearance 


gap onto the outer surfaces of the base member and the 
cover member to insure complete sealing of the clearance 
gap, a portion of the sealing means dimensioned to seal 
over each screw member of the attaching means. 


5,097,979 
BASKET LINER 
Susan M. McDermott, 12216 Izard St., and Mary Jo Ellis, 1405 
N. 127th Cir., both of Omaha, Nebr. 68154 
Filed Apr. 23, 1991, Ser. No. 690,109 
Int. Cl. B65D 90/04 


1. A basket liner for a basket of the type having front and 
rear upstanding panels, opposing upstanding first and second 
side panels, a bottom, and a handle having a first leg projecting 
upwardly from said front panel and a second leg projecting 
upwardly from the rear panel, comprising: 

a sheet of fabric having front and rear edges, opposing first 
and second side edges, an upper surface and a lower sur- 
face; first means adjacent the front edge of said sheet for 
connecting said sheet to said first leg of said handle; and 

second means adjacent the rear edge of said sheet for con- 
necting said sheet to said second leg of said handle, 
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whereby said sheet will generally line the interior of the 
basket when connected thereto; 

said first connecting means including a plurality of parallel 
spaced apart buttonholes formed in said sheet adjacent to 
said front edge with a first ribbon means woven there- 
through, said first ribbon having first and second ends 
protruding from said plurality of buttonholes adjacent the 
upper surface of the sheet; 

said second connecting means including a second plurality 
of parallel, spaced apart buttonholes formed in said sheet 
adjacent the rear edge with a second ribbon means woven 
therethrough, said second ribbon having first and second 
ends protruding from said second plurality of buttonholes 
adjacent the upper surface of the sheet. 


5,097,980 
CRATE 
Michael J. Warwick, Transvaal Province, South Africa, assignor 
to Teknol Holdings, Inc., St. Heller, Channel Islands 
Continuation of Ser. No. 570,158, Aug. 17, 1990, abandoned. 
This application Sep. 11, 1991, Ser. No. 758,169 
Claims priority, application South Africa, Aug. 21, 1989, 
89/6373 
Int. Cl.5 B65D 1/24, 21/00 
US. Cl. 220—510 


1. A crate having a body defining a cavity for receiving a 
plurality of containers and including a base defining a floor on 
which the containers can be supported and a plurality of sup- 
port platforms spaced above and connected to the floor so as to 
define downwardly opening recesses; the crate also including a 
removable crate insert located wholly or substantially wholly 
in the cavity of the body and providing a spacer arrangement 
suitably above the floor of the body for separating containers 
in the crate from one another in normal use, the crate insert 
having a plurality of load-bearing pillars which rest on and 
extend upwardly from upper surfaces of the support platforms 
for the entire or substantially the entire height of the body, the 
load-bearing pillars and the body being configured such that 
when the crate is located in a stack of such crates, the upper 
ends of the load-bearing pillars of a subjacent crate are re- 
ceived in said downwardly opening recesses and abut the 
lower surfaces of the support platforms so as to form a compos- 
ite load-bearing pillar construction in which the load-bearing 
pillars of the crates in the stack are longitudinally aligned. 
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5,097,981 
POINT-OF-PURCHASE COUPON DISPENSER 
Thomas A. Degasperi, Bellport; John A. Nucatola, Hauppauge, 
and Scott E. Manzo, Calverton, all of N.Y., assignors to 
Totom Enterprises, Inc., Bohemia, N.Y. 
Continuation-in-part of Ser. No. 464,416, Jan. 12, 1990, 
abandoned. This application Aug. 24, 1990, Ser. No. 573,450 
Int. Cl.5 GO7F 11/00 
US. Cl. 221—3 


1. A point-of-purchase coupon dispenser comprising: 

coupon storage means for storing a plurality of coupons, 
coupon exit means, and means for ejecting coupons one at 
a time from said storage means through said exit means; 

audio/v‘sual means for attracting the attention of a con- 
sumer; and 

activation means having consumer sensing means for sensing 
the presence of a consumer, said sensing means being 
operatively connected to said audio/visual means and said 
means for ejecting coupons, whereby when proximity of 
said consumer is sensed, said audio/visual means and said 
means for ejecting coupons are activated. 


5,097,982 
PROGRAMMED MEDICATION DISPENSER 
APPARATUS 
Dan Kedem, 43 Weizmann Street, Rehovot, and Mordechai 
Ravid, 22 Arnon Street, Tel-Aviv, both of Israel 
Filed Jan. 7, 1988, Ser. No. 141,493 
Int. Cl.5 GO7F 11/00 
US. Cl. 221—3 


1. A medication dispenser apparatus, comprising: a plurality 
of containers fixedly mounted in a vertical position on a sup- 
porting base for holding different kinds of medications; ejector 
means located on said base at one side of said containers for 
selectively ejecting medications from their respective contain- 
ers; a dispensing station for receiving the ejected medications; 
a track fixed over the upper ends of said plurality of containers; 
and a funnel pivotally mounted to, and movable along, said 
track into alignment with the upper ends of said containers to 
facilitate refilling them with their respective medications. 


316-926 O.G.-92-11 


GENERAL AND MECHANICAL 


5,097,983 
SUPPLY DEVICE USED IN A SEMICONDUCTOR 
ASSEMBLY APPARATUS 

Hiroshi Ushiki, Saitama; Takashi Endo, and Hiroyuki Matuno, 

both of Tokyo, all of Japan, assignors to Kabushiki Kaisha 

Shinkawa, Tokyo, Japan 

Filed Dec. 11, 1990, Ser. No. 625,839 
Claims priority, application Japan, Dec. 11, 1989, 1-318804 
Int. Cl.5 B65H 3/00 

US. Cl. 221—21 3 Claims 


1. A workpiece supply device used in a semiconductor as- 
sembly apparatus, said workpiece supply device comprising: 

an elevator means comprising an elevator table that is raised 
and lowered and a magazine which accommodates plate- 
form workpieces therein in a stacked manner coupled to 
said elevator table; 

a magazine stacker means coupled to said elevator means for 
guiding said magazine; and 

a pusher means including a pusher arm which pushes said 
workpieces out of said magazine one at a time and a driv- 
ing source which drives said pusher arm; and wherein 

said magazine stacker means comprises a fixed guide means 
fixed to said elevator table and a movable guide means 
movably coupled to said elevator table facing said fixed 
guide means so as to be movable in a direction in which 
said workpieces are pushed out of said magazine; 

said pusher means is provided on and movable with said 
movable guide; and 

said driving source is provided such that said driving source 
is oriented in a direction of stacking of said workpieces in 
said magazine. 


5,097,984 
COFFEE FILTER DISPENSER 

Edward H. Meisner, Short Hill, and Young Chun-Park, Pali- 

sades Park, both of N.J., assignors to Eagle Affiliates, Inc., 

Brooklyn, N.Y. 

Filed Mar. 20, 1991, Ser. No. 672,302 
Int. Cl.5 B65H 3/00 

US. Cl. 221—37 


1. A device for dispensing and storing coffee filters compris- 
ing: 
(a) a housing having a hollow interior for holding a stack of 

nested coffee filters therein, said housing having a cover 
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and a base, said base having bottom wall and a peripheral 
wall, said cover including a well; 

(b) a depressible filter retrieval assembly seated within said 
well, said retrieval assembly comprising a head arranged 
to be engaged by the user of sad device, a shaft projecting 
downward from said head and having a bottom end, and 
a biasing means for said head and shaft, in contact with 
said head and comrpising a spring; 

(c) adhering means comprising an adhesive material dis- 
posed on said bottom of said shaft causing the top one of 
said nested stack of coffee filters to adhere to said bottom 
of said shaft when said head and shaft are depressed down- 
ward by the user of said device; 

(d) connecting means for pivotally connecting said cover to 
said peripheral wall, whereupon said cover may be piv- 
oted away from said hollow interior for carrying said top 
one of said filters away from the remaining filters of said 
stack; 

(e) means for mounting said housing to a surface; 

(f) restraining means for preventing the filters of said nested 
stack from falling out of interior said housing when said 
cover is pivoted away from said interiors, said head com- 
prising a top surface which extends above said cover, said 
retrieval assembly being depressed when another of said 
devices, or another object, is placed on said cover, causing 
said top surface of said head to be level with said top wall. 


5,097,985 
BASEBALL SOFT-TOSS PIFCHING MACHINE AND 
METHOD 
Kenneth E. Jones, 2573 Fountainhead Dr., San Ramon, Calif. 
94583 


Filed May 31, 1998, Ser. No. 531,467 
Int. Cl.5 GO7F 11/54 


US. Cl. 221—86 16 Claims 


1. An automatic ball delivery system comprising: 

generally downwardly-extending chute means for delivering 
balls by gravity to a hitting area; 

a dispenser tank for automatically depositing balls into the 
upper end of the chute means, comprising: a housing 
defining a reservoir therein for balls having a dispensing 
opening at the side thereof; rotatable vane means mounted 
in the reservoir for delivering balls to the dispensing open- 
ing, said vane means having a multiplicity of ball-holding 
sections of selected size for holding a selected number of 
balls in given sections; a cover mounted between the ball 
reservoir and the vane and over the dispensing opening 
for limiting the number of balls dispensed from a given 
holding section to said selected number; and means for 
automatically rotating the vane means at a randomly 
varying rate to dispense the balls at a randomly varying 
rate; and 

means for supporting the dispensing tank and the chute 
means. 
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5,097,986 
VENDING MACHINE 

Hans Domberg, Hiillhorst; Georg Seidel, Minden, and Rolf 

Renner, Liibbecke, all of Fed. Rep. of Germany, assigners to 

Deutsche Wurlitzer GmbH, Hullhorst, Fed. Rep. of Germany 

Filed Apr. 16, 1990, Ser. No. 509,941 

Claims priority, application Fed. Rep. of Germany, Apr. 17, 

1989, 3912903 
Int. C15 GO7F 11/72 

US. Cl, 221—150 R 9 Claims 


1. A vending machine for displaying and dispensing mer- 

chandise, comprising: 

a plurality of sidewalls defining a merchandise space within 
said vending machine for holding said merchandise, sub- 
stantially surrounded by a thermal isolating layer and 
having at least one front opening; 

a drop chute adjacent to said front opening which leads to a 
removal container; 

an outer door for substantially enclosing said vending ma- 
chine, with a transparent portion through which said 
merchandise space can be viewed; 

a coin receiver adjacent to said merchandise space which is 
sealed behind said outer door; 

a cooling assembly which cools said merchandise space; 

an isolating glass door that extends over said front opening 
of said merchandise space and closes off said merchandise 
space in sealing fashion to reduce cold losses; 

a plurality of window shades between said isolating glass 
door and said merchandising space, positioned to selec- 
tively seal at least part of said front opening, thereby 
reducing cold losses when said isolating glass door is 
opened to provide access to said merchandise; and 

a motor operated closable trap door between the lower end 
of said drop chute and said removal container, which 
opens only when said merchandise is dispensed. 


5,097,987 
APPARATUS FOR DISPENSING COLLAPSIBLE TUBE 
CONTENTS AND METHODS OF USE THEREOF 
Raymond A. Liberatore, 11931 Elmrock Ave., Whittier, Calif. 
90604 
Filed Sep. 25, 1990, Ser. No. 587,738 
Int. Cl.5 B65D 35/34 
USS. Cl, 222—1 5 Claims 
1. A method of using an apparatus for dispensing contents of 
a collapsible tube having a closed end and an open end, com- 
prising: 
providing a dispenser having a housing and a reel, said 
housing having a slot and said reel having a passageway, 
said reel rotatably mounted in said housing, said housing 
having an end and said reel having an end, each said end 
having a knob, said housing knob having an indicator 
radially aligned with said slot and said reel knob having an 
indicator radially aligned with said passageway; 
grasping said knobs; 
turning said knobs to radially align said housing indicator 
and said reel indicator 
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inserting said closed end of said tube through said slot and 
passageway; and 

turning said reel relative to said cylinder thereby winding 
said closed end about said reel and pulling said tube 
through said slot thus dispensing the contents of said tube 
through said open end of said tube. 

2. A collapsible tube dispenser comprising: 

a housing having a slot through which the closed end of the 
collapsible tube is inserted; 

a ree] rotatably mounted in said housing having a passage- 
way for inserting said closed end of said tube therein 
whereupon turning of said reel relative to said housing 
winds said closed end about said reel and draws said tube 


through said slot thereby dispensing the contents of said 
collapsible tube through the open end of said tube; 

said housing providing a storage space for the portion of said 
tube from which the contents have been dispensed; 

said housing having a knob and said reel having a knob to 
facilitate grasping thereof and turning of said reel relative 
to said housing; and 

said housing knob having an indicator aligned radially with 
said slot and said reel knob having an indicator radially 
aligned with said passageway thereby allowing a user of 
said dispenser to align said slot and said passageway by 
aligning said housing knob indicatcr and said reel knob 
indicator. 


5,097,988 
DEVICE FOR WEIGHING FREE-FLOWING OR 
STREWABLE SOLID MATERIAL, IN PARTICULAR 
GRANULAR OR POWDERED MATERIAL, DURING 
THROUGHFLOW 
Jacques R. A. de Deyne, Heirweg 8, 9990 Maldegem, Belgium 
Filed Feb. 26, 1990, Ser. No. 485,235 

Claims priority, application Netherlands, Feb. 27, 1989, 

8900483 


Int. Cl.5 GO1F 11/10 


US. Cl. 222—77 21 Claims 


1. A device for weighing free-flowing or strewable solid 
material, in particular granular or powdered material during 
throughflow comprising: 

(a) a housing which is enclosed on all sides and having a first 
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surface with a feed aperture formed therein and a surface 
with a discharge aperture formed therein; 

(b) a rotor disposed within the housing which is essentially 
freely rotatable about an essentially fixed horizontal axis 
of rotation, and has at least two adjacent compartments; 

(c) means for feeding material through the feed aperture to 
be weighed to one of the compartments of the rotor; and 

(d) means for retaining which acts on the rotor, and compris- 
ing a magnetic system which exerts on the rotor a retain- 
ing force of a predetermined maximum magnitude acting 
in the opposite direction of rotation of the rotor. 


5,097,989 

BEVERAGE MIXING AND DISPENSING APPARATUS 
Shunichi Nakayama, Takasaki, and Yasushi Takayanagi, 

Akabori, both of Japan, assignors to Sanden Corporation, 

Japan 

Continuation-in-part of Ser. No. 332,982, Apr. 4, 1989. This 

application Nov. 30, 1989, Ser. No. 443,186 

Claims priority, application Japan, Nov. 30, 1988, 63- 

154830[U] 


US. Cl. 222—82 


Int. Cl.5 B67D 5/56 
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1. A dispensing unit for dispensing a beverage mixed from a 
syrup contained in a syrup container having an opening, said 
dispensing unit comprising: 

a body including a syrup path; 

receiving means for receiving the syrup container, said 

receiving means including first and second holes disposed 
therethrough, said first hole linking the syrup container 
with said syrup path; 
gas supplying means disposed in said body for supplying 
pressurized gas into the syrup container through said 
second hole, the gas driving the syrup out of the syrup 
container and into said syrup path through said first hole; 

separating means projecting from said receiving means so as 
to extend into the syrup container, said separating means 
separating said first and second holes to prevent the gas 
from flowing directly from said second hole to said first 
hole without driving the syrup through said first hole; 

control means disposed in said body for controlling the flow 
of syrup through said syrup path; and 

at least one supply path through which is dispensed a further 

fluid to be mixed with said syrup, said control means also 
for controlling the dispensation of said further fluid 
through said supply path. 
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5,097,990 
DEVICE FOR AFFIXING A VALVE TO A PRESSURIZED 
CONTAINER, AND CONTAINER EQUIPPED WITH 
SUCH A DEVICE 
Antonin Goncalves, Montmorency, France, assignor to L’Oreal, 
Paris, France 
Filed Sep. 8, 1989, Ser. No. 404,492 
Claims priority, application France, Sep. 12, 1988, 88 11860 
Int. Cl.5 B6SD 83/00 
U.S. Cl. 222—153 10 Claims 


1. A device for fixation of a dispensing valve, the valve body 
of which includes a projecting flange at its upper portion, on a 
metal container intended for containing a pressurized fluid, the 
container including an axis and an annular bead of rolled sheet 
metal projecting toward the outside of the container, wherein 
the device includes: 

a) an annular collar having an inner skirt portion and an 
outer skirt portion extending substantially parallel to said 
inner skirt portion, said skirt portions each having first 
ends and opposite second ends with said second ends 
being connected by an annular section located adjacent 
said annular bead of the container, said skirt portions 
extending substantially parallel to the axis of the con- 
tainer, the inner skirt portion being longer than the outer 
skirt portion, said inner skirt portion being provided on a 
side facing toward said axis, in the vicinity of the annular 
section, with locking means for fitting under the annular 
bead of the container and, adjacent said first end, with 
nesting means for the flange of the valve body, said flange 
having a central zone, at least the central zone of said 
flange being uncovered by said nesting means, the outer 
skirt portion including a screw thread on its outer face; 

b) a ring surrounding the collar and having an inside face 
including a screw thread corresponding to the screw 
thread of the outer skirt portion of the collar. 


5,097,991 
METERING DISPENSER FOR LIQUIDS 

Mark A. Lance, Pascoe Vale, Australia, assignor to ITW New 

Zealand Limited, Auckland, New Zealand 

Filed Aug. 2, 1990, Ser. No. 561,670 
Int. Cl.5 GO1F 11/00 

US, Cl. 222—442 11 Claims 

1. A metering dispenser for liquids and other flowable mate- 
rials comprising an elongate inlet passage having an entry 
thereto and exit therefrom coupled to a main body incorporat- 
ing an elongate discharge passage having an entry thereto and 
an exit therefrom, a metering chamber with an inlet port 
thereto coupled to the exit of said inlet passage and an outlet 
port therefrom coupled to the entry of said discharge passage, 
valve actuator means to operate a valve assembly disposed 
within the discharge passage, said valve assembly being dis- 
posed and movable within the body between two positions, 
these being a first and load position in which said valve assem- 
bly acts to open said inlet passage to the metering chamber 
whilst the discharge passage therefrom is closed, and a second 
and dispense position in which said valve assembly acts to 
close said inlet passage from the metering chamber whilst the 
discharge passage therefrom is opened to thus control the flow 
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of materials through said inlet and outlet ports, and into and 
out of said metering chamber, said dispenser further including 
an expansion chamber that incorporates venting means 


adapted to allow communication of the inlet passage to the 
atmosphere when the valve assembly is in said first and load 


position. 


5,097,992 
SCREW CAP FOR CANISTERS 
Wolfram Shiemann, Eugen-Nigele-Str. 17, 7140 Ludwigsburg, 
Fed. Rep. of Germany 
Filed Jan. 12, 1990, Ser. No. 479,372 
Int. Cl.5 B67D 3/00 
U.S. Cl. 222—481.5 


1. Ina screw closure for a plastic canister, the plastic canister 
having a pouring nozzle that bears an external screw thread 
and one air venting through hole in a wall of the pouring 
nozzle, that opens into an end face of the pouring nozzle and 
leads to inside the canister, the screw closure comprising a 
screw closure shroud with an internal thread complementary 
to the external screw thread on the plastic canister and coaxial 
to a geometrical longitudinal axis of the screw closure, a screw 
closure bottom substantially perpendicular to the geometrical 
longitudinal axis, the screw closure bottom having a liquid 
outflow hole and an annular channel that is arranged coaxially 
and is open away from the screw closure bottom, the annular 
channel being defined between the screw closure bottom and 
the end face of the pouring nozzle and communicating with the 
air venting through hole, at least two and no more than three 
through airholes provided in the screw closure bottom which 
are positioned within the annular channel and angularly offset 
relative to one another, the angular offset being between two 
and five airhole diameters, and the screw closure being ar- 
ranged to assume a predetermined angular position relative to 
the pouring nozzle when the screw closure is screwed onto the 
pouring nozzle fully but not overtight to position the through 
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airholes in a symmetric manner with respect to the air venting 
through hole. 


5,097,993 
POUCH PACKAGING MACHINE FILL TUBE AND 
PLUNGER ROD ASSEMBLY 
Steven D. Davis, Yuciapa, Calif., assignor to W.A. Lane, Inc., 
San Bernardino, Calif. 
Filed Nov. 27, 1990, Ser. No. 618,487 
Int. Cl.5 B67D 3/00 
USS. Cl. 222—509 
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1. A fill tube and plunger for a pouch packaging machine 
comprising: 

a fill tube having a hollow interior; 

said fill tube having a product inlet orifice, a product dis- 
charge orifice and a fill rod orifice connecting to said 
hollow interior; 

the hollow interior of said fill tube having a chamber and a 
product passageway, said product discharge orifice di- 
rectly connecting to said chamber, said product inlet 
orifice directly connecting to said product passageway 
with said passageway leading between said product inlet 
orifice and said chamber; 

the width of said chamber being greater than the width of 
said product passageway; 

a plunger rod having first and second ends; 

said plunger rod slidably mounted through said fill rod 
orifice such that a portion of said plunger rod including 
said first end of said plunger rod is located within said 
hollow interior of said fill tube and the remaining portion 
of said plunger rod extends out of said fill rod orifice and 
is exterior of said fill tube with said first end of said 
plunger rod sealing against said product discharge orifice 
within the hollow interior of said fill tube to close said 
product discharge orifice and retracting within said hol- 
low interior away from said product discharge orifice to 
open said product discharge orifice; and 

said plunger rod having a valve member on its first end, said 
valve member having a bulbous like shape that is formed 
as a surface of revolution and is sized to fit into and seal to 
the inside of said discharge orifice. 


US. Cl. 222—527 
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5,097,994 
CONTAINER POURING SPOUT 


M. Ilene Washam, 703 N. Harrison, Aurora, Mo. 65605-1138 


Filed Nov. 5, 1990, Ser. No. 610,159 
Int. Cl.5 B67D 3/00 
1 Claim 


1. A container pouring organization comprising 

a fluid container, the fluid container including a top wall 
width and integral spout conduit fixedly mounted thereto 
in fluid communication with contents contained within 
the fluid container, and 

an extensible and retractable pleated conduit mounted to an 
upper terminal end of the integral spout conduit spaced 
from the fluid container, and 

an upper spout mounted to an upper terminal end of the 
pleated conduit spaced from the integral spout conduit; 
and 

a free terminal end of the upper spout conduit including a 
reduced diameter portion defining a ledge with a cap 
member securable to the free terminal end and mounted 
on the ledge when the cap is secured to the free terminal 
end of the upper spout, and 

the extensible and retractable pleated conduit extensible 
from a first retracted and compressed position to a second 
extended position to permit selective orientation of the 
upper spout conduit during a pouring procedure, and 

wherein the upper spout is formed of an elongate and flexi- 
ble spout material, with a set of diametrically opposed and 
parallel compression pads mounted fixedly to the upper 
spout, and 

wherein the compression pads each include a cross ribbed 
planar surface, and each cross ribbed planar surface is 
arranged parallel relative to one another to permit selec- 
tive closure of the upper spout upon manually directing 
the compression pads toward one another, and 

further including a thin, flexible internal conduit coexten- 
sively mounted within the pleated conduit and the integral 
spout conduit in fluid communication with the upper 
spout, and an “O” ring fixedly mounted at a junction 
between the integral spout conduit and the container and 
slidingly and sealingly receiving the internal conduit 
therethrough to prevent capture of fluid within an internal 
surface of the pleated conduit during use. 
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5,097,995 
FLOW STARTING TUBE FOR INITIATING THE FLOW 
OF MOLTEN MATERIAL FROM A VESSEL 
Clemens Zybok, Klein-Winternheim; Manfred Winkelmann; 
Manfred Berndt, both of Krefeld, all of Fed. Rep. of Germany; 
Rolf Waltenspiihl, Hiinenberg; Armin Kursfeld, Cham, both of 
Switzerland, and Udo Muschner, Toénisvorst, Fed. Rep. of 
Germany, assignors to Stopinc Aktiengesellschaft, Baar, Swit- 
zerland and Didier-Werke AG, Wiesbaden, Fed. Rep. of Ger- 


many 
Continuation of Ser. No. 143,053, Jan. 12, 1988, abandoned. This 
application Apr. 24, 1991, Ser. No. 689,735 
Claims priority, application Fed. Rep. of Germany, Jan. 22, 
1987, 3701701 
Int. Cl.5 B22D 41/08 


USS. Cl. 222—594 31 Claims 


1. In a flow starting tube for initiating the discharge flow of 
molten material in a vessel through a bottom discharge open- 
ing thereof, said flow starting tube extending upwardly from a 
lower end to be fitted to the discharge opening to thereby 
block access of the molten material to the discharge opening, 
wherein when the level of molten material in the vessel reaches 
a suitable level at least an upper portion of the flow starting 
tube is removed, whereupon the molten material then has 
access to and flows downwardly through the discharge open- 
ing, the improvement comprising: 

means for enabling the buoyancy in the molten material of a 

portion of said flow starting tube above a predetermined 
breaking position, extending around the circumference of 
said flow starting tube at a level to be below the upper 
level of molten material in the vessel, to cause a breaking 
away of said portion of said flow starting tube above said 
predetermined breaking position. 


5,097,996 
CLOTHES HANGER WITH SERIES OF MATING 
PROJECTIONS AND HOLES ON GRIPPING SURFACE 
Feng-Yin Chen, No. 90-2, Hai-Pu-Tsuo Lane, Chung-Yang Rd., 
Lung-Ching Hsiang, Taichung Hsien, Taiwan 
Filed Oct. 30, 1990, Ser. No. 605,929 
Int. Cl.5 A47G 25/48, 25/14 

US. Cl. 223—91 


4. A clothes hanger comprising: 
a substantially W-shaped first metal rod formed of two arms, 
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and a generally U-shaped portion interconnected between 
said two arms, each of said arms of said W-shaped first 
metal rod having a protrusion adjacent to a free end of 
said W-shaped metal rods; 

a substantially W-shaped second metal rod with two arms 
and a generally U-shaped portion interconnected between 
said two arms, said two arms of said W-shaped second 
metal rod respectively and pivotally connected to said 
two arms of said W-shaped first metal rod, each of said 
arms of said W-shaped second metal rod having a protru- 
sion adjacent to a free end of said W-shaped metal rods; 
pair of elongated plates, each of said elongated plates 
having a flat contact surface, each of said elongated plates 
having two holes in an intermediate portion of said elon- 
gated plates, said arms of said W-shaped metal rods being 
inserted in said holes of said elongated plates and engaged 
therein by said protrusions; 

a hook having an end pivotally connected to said U-shaped 
portion of said W-shaped second rod, said hook biasing 
said U-shaped portion of W-shaped first metal rod to 
move towards said U-shaped portion of said W-shaped 
second metal rod when said hook is rotated about said 
U-shaped portion of said W-shaped second metal rod, 
thereby urging said contact surfaces of said elongated 
plates to abut against one another; and 

stud means on said flat contact surfaces for engaging and 
firmly holding an article of clothing between said flat 
contact surfaces when said contact surfaces are abutted 
against each other, said stud means having a plurality of 
truncated cone shaped studs positioned in a plurality of 
rows on each of said flat contact surfaces, said stud means 
also defining a plurality of holes ultimately positioned 
between said truncated cone shaped studs in order for said 
truncated cone shaped studs to enter into said holes when 
said flat contact surfaces are abutted against each other. 


5,097,997 
BI-DIRECTIONAL BELT CLIP FOR PORTABLE 
WEARABLE DEVICES 
Alexander Kipnis, Minneapolis, and Zosim Ioffe, St. Paul, both 
of Minn., assignors to Empi, Inc., St. Paul, Minn. 
Filed Jun. 12, 1989, Ser. No. 366,127 
Int. Cl.5 A45F 5/00; A44B 21/00 

US. Cl. 224—269 


1. A bi-directional clip configured to engage an edge of a 
user’s garment including: 

a generally planar member having peripheral edges; 

fastener means connected to the planar member for securing 
the planar member to a portable wearable device; and 

an elongated slot extending diagonally through a substantial 
portion of the planar member relative to the peripheral 
edges of the planar member; said slot extends through one 
peripheral edge of the planar member to form a pair of clip 
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members that accept the edge of the user’s garment, 
through the slot. 


5,097,998 
TOILETTE PAPER DISPENSER 
Alan Shimasaki, 8035 Shadow Hill Dr., La Mesa, Calif. 92041 
Continuation-in-part of Ser. No. 348,388, May 8, 1989, 
abandoned. This application Sep. 25, 1989, Ser. No. 412,195 
Int. Cl.5 B26F 3/02; B65D 85/671 


U.S. Cl. 225—106 1 Claim 


1. A rolled paper dispenser, comprising: 
a receptacle configured to hold a roll of paper, the recepta- 
cle including a base, side walls and a top, the top having an 
opening formed therein so that the free end of the roll of 
paper may extend out of the receptacle; and 
a dispensing section connected to the receptacle, the dis- 
pensing section including: 
means for guiding the paper toward the opening in the top 
of the receptacle; and 

paper tearing means including a tapered section formed in 
the top of the receptacle, extensions of the side walls of 
the receptacle and a plurality of slots formed in the 
extensions of the sides spaced apart from the opening so 
that a user may engage the paper in one of the slots to 
tear off a selected length of the paper from the roll. 


5,097,999 

FORM FEEDING TRACTOR UTILIZING A COMPOSITE 

BELT WITH METAL PULL PINS 
Arthur J. J. Milano, Jr., Burlington, Conn., assignor to Seitz 

Corporation, Torrington, Conn. 
Filed Dec. 11, 1989, Ser. No. 367,384 
Int. Cl.5 B65H 20/20 

US. Cl, 226—74 


1. In a tractor for feeding through a printer, flexible forms of 
the type having feeding apertures along the side edges thereof, 
the drive assembly comprising: 

(a) a flexible endless belt comprising an endless band member 
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of synthetic resin with a generally planar outer surface 
and metallic drive pins spaced about the circumference 
thereof, said band member having a series of spaced apart 
drive sections each with a plurality of drive teeth extend- 
ing transversely thereof on its inner surface, said metallic 
drive pins being disposed in the spaces between said drive 
sections, said pins having a generally truncated conical 
section projecting outwardly of the outer surface of said 
band member and adapted to seat in the feeding apertures 
of an associated flexible form being transported on the 
tractor, said pins also having a base section extending 
through said band member with a circumferential groove 
intermediate its length and into which said band member 
extends, said band member having platform portions on its 
inner surface extending about said base portions of said 
pins and spaced from said drive sections, said platform 
portions having transversely extending side faces, end 
surfaces and a base surface; and 

(b) a drive sprocket having in its circumference a series of 
spaced apart drive sections each comprising a plurality of 
transversely extending drive grooves configured and 
dimensioned to mesh with the drive teeth of said belt, said 
sprocket also having transversely extending recesses in its 
circumference in the spaces between said drive sections, 
said platform portions of said belt being received in said 
recesses which are of greater width than said platform 
portions, said recesses having a base surface and side 
surfaces extending axially of the sprocket, said side sur- 
faces of said recesses being spaced from said side faces of 
said platform portions to preclude engagement with the 
side faces of said platform portions, said recesses being of 
lesser depth than said grooves in said drive sections. 


5,098,000 
DEVICE FOR ADJUSTING THE AZIMUTH POSITION 
OF A CAPSTAN IN A MAGNETIC TAPE APPARATUS 
Horst H. Rumpf, Hernborn Schénbach, and Karl Klés-Hein, 
Wettenberg, both of Fed. Rep. of Germany, assignors to U.S. 
Philips Corporation, New York, N.Y. 
Continuation of Ser. No. 333,487, Apr. 5, 1989, abandoned. This 
application Mar. 29, 1991, Ser. No. 680,627 
Claims priority, application Fed. Rep. of Germany, Aug. 4, 
1987, 3811725 
Int. Cl.5 B65H 17/20; F16C 27/00 


U.S. Cl. 226—194 9 Claims 


1. A device for adjusting the azimuth of a capstan relative to 


a reference plane in a magnetic-tape apparatus, comprising: 


capstan bearing supporting means (5) for supporting a cap- 
stan bearing, said supporting means including an opening 
(21); 

a capstan bearing (20) contained within said opening (21), in 
which capstan bearing (20) a capstan is capable of being 
journaled; and 

a plate (1) which at least partially encircles said capstan 
bearing supporting means (5); and 

at least three U-shaped supporting strips of material (4) 
having first and second at least generally parallel limbs 





2098 


and means for connecting the first limb of each of said 
three U-shaped strips of material to said capstan bearing 
supporting means and means for connecting the second 
limb of each of the U-shaped strips to the plate for permit- 


OFFICIAL GAZETTE 


MARCH 24, 1992 


from a wire section dispenser is accepted by the stamp in 
a wire acceptance position, the wire acceptance position 
being spaced from the staple placing position, and such 
that the stamp can be moved along the matrix to bend the 


ting the position of the capstan bearing to be adjusted 
laterally with respect to the plate. 


5,098,001 
RIVET SETTING TOOL 
Charles F. Smart, Danbury, and Anthony D’ Aquila, Trumbull, 
both of Conn., assignors to Emhart Inc., Newark, Del. 
Continuation of Ser. No. 564,177, Aug. 8, 1990, abandoned. This 
application Oct. 7, 1991, Ser. No. 782,864 
Int. Cl.5 B21J 15/28 

US. Cl. 227—2 


wire section, the matrix arranged such that the spacing 
between the matrix and the axis of the shaft decreases as 
the stamp is moved along the matrix to bend the wire 
section. 





5,098,003 
FASTENER DRIVING APPARATUS AND METHOD 
Alfred Young, and Fred E. Church, both of Hickory, N.C., 
assignors to Design Tool, Inc., Hickory, N.C. 
Continuation of Ser. No. 546,047, Jun. 28, 1990, abandoned. 
This application Aug. 15, 1991, Ser. No. 749,473 
Int. Cl. B25C 1/04 


1. A rivet setting tool assembly comprising 
a rivet setting pulling head including means for holding a 
rivet, 
means for operating said pulling head to set a held rivet, 
means for supporting a workpiece at a selected location, 
means for mounting said rivet setting pulling head for 
counter balanced manual displacement between a remote 
location and a riveting location whereat a rivet held inthe U.S, Cl, 227—114 
pulling head engages the supported workpiece, and 
means for forcefully urging said rivet setting pulling head 
towards the workpiece, 
means for preventing actuation of said forcefully urging 
means except when said pulling head is at said riveting 
location, 
said operating means further comprising means for actuating 
said forcefully urging means for a predetermined interval 
of time when said rivet setting pulling head is at said 
riveting location to assure that the rivet will be properly 
set. 


12 Claims 


5,098,002 
STAPLING APPARATUS 
Egon Hiinsch, Wetzikon, and Erwin Miiller, Oberdurnten, both 
of Switzerland, assignors to Ferag AG, Hinwil, Switzerland 
Filed May 23, 1990, Ser. No. 528,735 
Claims priority, application Switzerland, May 25, 1989, 01963 
Int. Cl. B27F 7/28 


1. An apparatus for driving fasteners serially delivered 
19 thereto, with the fasteners each having a head portion and a 
Claims pointed shank portion extending from said head portion, and 


USS. Cl. 227—90 

1. A stapling apparatus for stapling multi-sheet print prod- 

ucts, comprising: 

a stapling head having a supporting part; 

a shaft mounted on the supporting part; 

a stamp movably mounted on the shaft such that the stamp 
is moveable from a rest position into a staple placing 
position and back again; 

a matrix comprising a slotted link for bending an essentially 
straight wire section, the wire section extending approxi- 
mately parallel to the axis of the shaft; 

a swivelably mounted stamp configured to force the wire 
section against the matrix to form a staple; 


comprising 

a tubular barrel having an internal bore which defines a 
forward outlet end, and a fastener inlet opening located 
rearwardly from said outlet end, 

means for serially delivering the fasteners through said fas- 
tener inlet opening and into said bore of said tubular barrel 
with the shank portion positioned forwardly of said head 
portion, 

a fastener retainer assembly mounted to said barrel with said 
fastener retainer assembly including a forward end portion 
which extends laterally into said bore between said fas- 


a ram for ejecting the staple from the stamp when the stamp 
is located in the staple placing position; and 
wherein the stamp is configured such that a wire section 


tener inlet opening and said outlet end of said barrel so as 
to prevent the premature passage of a fastener which has 
entered through said fastener inlet opening, and with said 
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forward end portion being resiliently biased such that the 

same may be laterally moved outwardly against a biasing 

force to open said bore and permit the passage of a fas- 
tener therethrough, 

a tubular fastener positioning member slidably mounted in 
said bore of said barrel rearwardly of said fastener inlet 
opening, 

a fastener driver mounted in said bore to slidably extend 
coaxially through said tubular fastener, and 

trigger means for, upon manual actuation, 

(a) moving the positioning member axially forwardly to 
cause the head portion of a fastener in said bore to 
engage said forward end portion of said fastener re- 
tainer assembly and thereby coaxially align the fastener 
in said bore, and then 

(b) rapidly axially advancing said fastener driver so as to 
engage the head portion of the aligned fastener and 
drive the fastener forwardly, and thereby cause the 
forward end portion of said fastener retainer assembly 
to be laterally moved against sai¢é biasing force to per- 
mit the passage of the fastener forwardly through said 
outlet end of said bore. 


5,098,004 
FASTENER DRIVING TOOL 
James E. Kerrigan, Des Plaines, Il., assignor to Duo-Fast Cor- 
poration, Franklin Park, Il. 
Continuation-in-part of Ser. No. 453,819, Dec. 19, 1989, 
abandoned. This application Dec. 5, 1990, Ser. No. 620,371 
Int. CL.5 B25C 1/06 


USS. Cl. 227—134 9 Claims 


1. A fastener driving tool for driving a fastener into a work- 

piece comprising: 

a flywheel; 

driving means for driving said flywheel; 

an idler wheel disposed adjacent to said flywheel and defin- 
ing a nip therebetween; 

a ram disposed in said nip between said flywheel and said 
idler wheel, said ram having a top end and a fastener 
engaging end and movable in a drive stroke from a non- 
actuated position to a fastener driving position; 

altering means for altering the relative positions of said 
flywheel and said idler wheel to adjust the size of said nip 
from an open state to a closed ram engaging state; and 

initiating means for initiating the operation of said altering 
means to cause said altering means to adjust the size of said 
nip to said closed state, said initiating means including an 
electrically operated solenoid and timing means for ener- 
gizing said solenoid for a predetermined time period that 
is less than the time it takes for said top end of said ram to 
travel from its non-actuated position to a position wherein 
said top end of said ram exits said nip so as to initiate the 
operation of said altering means to cause said ram to be 
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driven due to the forcing by said idler wheel of said ram 
against said flywheel, said altering means maintaining the 
position of said idler wheel with respect to said flywheel 
such that said ram is propelled through said nip and said 
fastener engaging end engages said fastener to drive said 
fastener into said workpiece until said top end of said ram 
exits said nip at which time said altering means returns 
said nip to its open state. 


5,098,005 
APPARATUS FOR WELDING SHEET-METAL PLATES 
Kurt Jiick, Aulendorf, Fed. Rep. of Germany, assignor to Thys- 
sen Industrie AG Maschinenbau, Fed. Rep. of Germany 
Filed Jan. 10, 1991, Ser. No. 640,472 
Claims priority, application European Pat. Off., Jan. 23, 1990, 
90101287 
Int. Cl.5 B23K 26/00, 26/02; B23Q 7/16; B65H 9/00 


1. An apparatus for laser beam welding at least two metal 

sheets, comprising: 

a first synchronized conveyor system having a first and a 
second end; 

pairs of pallets adjacent to one another and conveyable on 
said first conveyor system in a direction of conveyance 
along a conveying path, each of said pallets capable of 
supporting a sheet metal plate to be welded; 

means for loading sheet metal plates onto said pairs of pallets 
at said first end of said first conveyor system; 

a straight edge located between said pairs of pallets to align 
edges of sheet-metal plates carried on said pairs of pallets 
for welding; 

means for clamping sheet-metal plates on said pallets after 
alignment by said straight edge; 

means for moving said pallets orthogonal to said direction of 
conveyance to abut aligned edges of sheet metal plates 
carried by an adjacent pair of said pairs of pallets; 

a laser beam welding apparatus for welding said aligned and 
abutted edges of said sheet-metal plates; 

means for discharging welded sheet metal plates from a 
second end of said first conveyor system; and 

said first conveyor system further comprising means for 
returning said pairs of pallets from said second end to said 
first end of said first conveyor system along a return path 
beneath said conveying path. 


5,098,006 
HEADER JIG 
John R. McManus, Marcellus, N.Y., assignor to Carrier Corpo- 
ration, Syracuse, N.Y. 
Filed Jul. 15, 1991, Ser. No. 729,665 
Int. Cl.5 B23K 1/18, 101/14, 37/053 
U.S. Cl. 228—42 5 Claims 
1. A jig for fit up of and joining nipples to a header to form 
a header assembly comprising: 
a jig base; 
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means for supporting a header workpiece in fixed orientation 
with said base; 
a nipple alignment and holding apparatus having 
a purge manifold, with a longitudinal axis and purge gas 
inlet means, and 
a nipple sleeve affixed to and in fluid flow 
communication with said purge manifold; 


means for supporting said nipple alignment and holding 
apparatus in fixed orientation with said base and said 
header workpiece while allowing rotation of said nipple 
alignment and holding apparatus about said manifold 
means for supplying purge gas to said purge gas inlet means. 


5,098,007 
METHOD OF MANUFACTURING A VEHICLE BODY 
Hiteshi Tsuruda; Morishige Hatteri; Masato Okazaki; 
Hiroyuki Yamada; Kiyotaka Kikumoto; Takeyuki Watanabe, 
all of Kudamatsu; Ryoichi Takayama, Kumage, and Sumio 
Okune, Kudamatsu, ali of Japan, assignors to Hitachi, Ltd., 
Tokyo, Japan 
Filed Jan. 10, 1990, Ser. No. 462,770 
Claims priority, application Japan, Jan. 18, 1989, 1-7805 
Int. Cl.5 B61D 17/04 
US. Cl. 228—125 


1. A method of manufacturing a portion of a vehicle body 
structure, said portion being at least a part of one of a side, an 
end, a roof, and a floor plate of the body structure, the method 
comprising the steps: 

(i) providing at least two extruded metal plates formed of a 
light alloy metal, each of said plates having at least one 
welding edge and integral structural ribs extending paral- 
lel to said at least one welding edge, said integral structural 
ribs being on an inner face of said plate in the assembled 
body structure, 

(ii) arranging said plates on a jig in position for welding of at 
least one pair of said welding edges, without overlap of 
said welding edges, 

(iii) restraining said plates in their welding position on said 


Jig, 

(iv) welding said welding edges together on said jig by 
one-sided welding from the side of said plates having said 
integral structural ribs, to produce continuous welds at 
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said welding edges, thereby completely fusing said weld- 
ing edges of said plates, and 

(v) welding frame members to said integral structural ribs 
without removing the vehicle body portion from said jig 
after executing the step of welding said welding edges 
together on said jig. 


5,098,008 
FINE PITCH LEADED COMPONENT PLACEMENT 


PROCESS 
Daniel J. Viza, Sunrise; Christopher M. Kerlin, Plantation, and 
Barry B. Groman, Sunrise, ali of Fia., assignors te Motorola, 
Inc., Schaumburg, Hl. 
Filed Jan. 29, 1991, Ser. Ne. 647,092 
Int. Cl.5 B23K 31/02 
U.S. Cl. 228—180.2 


T 


1. A method of mounting an integrated circuit carrier having 
a plurality of straight leads retained by an integral frame, 
comprising the steps of: 
bending said plurality of straight leads of said carrier to form 
a plurality of bent leads still retained by said frame; 
scoring a portion of said plurality of bent leads to form a 
notch on each bent lead; 
solder fluxing, placing, and reflowing a portion of said leads, 
against corresponding printed lines on a printed circuit 
surface, wherein said portion of said leads is between said 
integrated circuit carrier and said notch; and 
removing a remainder portion of said plurality of leads and 
said frame by severing said leads at said notch. 


5,098,009 
METHOD FOR JOINING JOINT PORTIONS OF 

ELECTROMAGNETIC WAVE SHIELDING MATERIALS 
Yasuyoshi Tsuchida; Ryoichi Isoyama, both of Tokyo; 

Kazumasa Onishi; Kei Ito, both of Toda; Teruo Matsui, and 

Hiroo Ueno, both of Yokohama, all of Japan, assignors to 

Fujita Corporation and ABC Trading Co., Ltd., both of Tokyo, 

Japan 

Filed Mar. 29, 1991, Ser. No. 677,132 
Claims priority, application Japan, Nov. 13, 1990, 2-304004 
Int. Cl.5 B23K 31/02 

U.S. Cl. 228—189 2 Claims 

1. A method for joining electromagnetic wave shielding 
members together, said method consisting of butting respec- 
tive edges of the shielding members against one another; pro- 
viding a joiner comprising a narrow strip of electromagnetic 
wave shielding material having a solder-plated surface; super- 
posing the joiner over the electromagnetic wave shielding 
members with the solder-plated surface thereof overlying the 
abutting edges of the shielding members; and thereafter press- 
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ing the joiner against the electromagnetic wave shielding mem- 
bers with a heater while heating the same with the heater to a 


temperature which solder-welds the joiner to the shielding 
members via the solder-plated layer of the joiner. 


5,098,010 

PROCESS USING PROTECTIVE FLUX COATINGS FOR 
DELAYING JOINING AND SOLDERING OPERATIONS 
Arthur O. Carmichael, 7830 Barnsbury, Union Lake, Mich. 

48085, and Seymour A. Genden, 15100 Dartmouth, Oak Park, 

Mich, 48237 

Division of Ser. No. 8,853, Jan. 30, 1987, abandoned. This 

application Sep. 28, 1987, Ser. No. 101,941 
Int. Cl.5 B23K 1/20 


US. Cl, 228—223 32 Claims 


22. A cross-fluxing-soldering process for fluid-tightly join- 
ing metallic objects, each object having a fluid channel defined 
through at least a portion thereof, the process comprising the 
steps of: 
providing a first metallic object having a fluid channel de- 
fined through at least a portion thereof and ensuring that 
a surface of the portion is free of contaminants; 

applying a flux coating solution comprising a flux solute and 
a volatile solvent to the portion of said first metallic object 
and permitting the solution to quickly air dry and leave a 
thin durable film containing residual flux on the surface of 
said portion so that the soldering process can be sus- 
pended until a later time; 
the coated portion of said first metallic object being capable 
of being subjected to handling, assembling, shaping, form- 
ing, working, packaging, storing, shipping, etc. without 
removal of said film or reduction of the film’s coating and 
fluxing properties; 
providing a second metallic object having a fluid channel 
defined through at least a portion thereof and ensuring 
that a surface of said portion is free of contaminants, the 
portions of the first and second metal objects being 
adapted to be mated together with close tolerance; 

applying a conventional flux to the portion of said second 
metal object; 

mating the portions of said first and second metal objects 

together; and 

applying heat and solder to the mated portions of said first 

and second metal objects to form a fluid-tight joint there- 
between. 


GENERAL AND MECHANICAL 


5,098,011 
METHOD AND TOOLING FOR FABRICATING 
MONOLITHIC METAL OR METAL MATRIX 
COMPOSITE STRUCTURES 
Max R. Runyan, Huntington Beach, Calif., assignor to McDon- 
nell Douglas Corporation, Long Beach, Calif. 
Filed Dec. 14, 1990, Ser. No. 627,335 
Int. Cl1.5 B23K 20/00, 20/02 
US. Cl. 228—243 
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1. A method “ forming a structural member by bonding at 
least two metal bondable elements in a containment fixture and 
wherein bonding pressure for at least one set of surfaces to be 
bonded is supplied by at least one metal bladder, comprising: 

orienting said at least two elements so as to form said struc- 

tural member inside said containment fixture; 

supporting all surfaces of said at least two elements not acted 

upon by said at least one metal bladder when in the ex- 
panded position by positioning spacers conforming to the 
shape of said at least two elements between said at least 
two elements and said containment fixture so as to posi- 
tively support with an essentially net tolerance said at least 
two elements; 

supporting at least one of said surfaces of said structural 

member contacting said at least one metal bladder when in 
the expanded positions by at least one shaped spacer, 
shaped so that said expanded metal bladder may envelope 
said shaped spacer and apply force against said surface to 
be bonded to form said structural member; 

applying stop-off to all diffusion bondable surfaces not in- 

tended to be bonded; 

installing said at least one superplastic metal bladder be- 

tween said shaped spacer and said containment fixture; 
providing means to pressurize said at least one metal bladder 
which extends outside of said containment fixture; 
heating said containment fixture, said spacers, said at least 
two elements and said at least one metal bladder; and 
pressurizing said at least one metal bladder so as to expand 
said bladder, enveloping said shaped spacer, and applying 
force against said surfaces to be bonded. 


5,098,012 
PACKAGE 
Peter M. Will, Bovenden, Fed. Rep. of Germany, assignor to 
Lever Brothers Company, Division of Conopco, Inc., New 
York, N.Y. 
Filed Mar. 24, 1987, Ser. No. 30,029 
Claims priority, application United Kingdom, Mar. 27, 1986, 


8607781 
Int. Cl.5 B6SB 11/58 
US. Cl. 229—87.01 
1. A pack for a solid article comprising: 
(a) a sheet of liner material wrapped around the article into 
a tubular form having two parallel end edges defining two 
opposed end openings, a portion of each end edge being 
folded back over the liner material at least once resulting 
in multiple thickness of liner material at each end edge and 
surrounding each end opening, the tubular form of liner 
material so folded having a length from one end opening 


8 Claims 
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to the other substantially equal to that of the solid article; 
and 

(b) an outer wrapper covering the tubular form of sheet 
material and closing the open tubular ends thereof; 


the sheet of liner material and outer wrapper forming a 
closed protective enclosure for the article. 


5,098,013 
SINGLE SLICE PIZZA CARRIER 
Stephen L. France, Convis Township, Calhoun County, and 
Gregory P. Phelps, Portage, both of Mich., assignors to Arvco 
Container Corporation, Kalamazoo, Mich. 
Filed Jan. 15, 1991, Ser. No. 641,199 
Int. Cl.5 B65D 5/30 
US. Cl. 229—115 


12 


~ 


IM, 


1. A tray for supporting a slice of pizza, comprising: 

a generally triangularly shaped bottom wall having first and 
second side edges which intersect generally at an apex of 
the bottom wall, said bottom wall having a base edge 
which joins the other ends of said first and second side 
edges; 

first and second side walls integrally joined to said bottom 
wall through hinge portions defined by first and second 
fold lines which extend along and define the respective 
first and second side edges, said side walls projecting 
generally upwardly in substantially perpendicular rela- 
tionship relative to said bottom wall, and said first and 
second side walls respectively having first and second 
generally vertically extending end edges which are posi- 
tioned closely adjacent one another in the vicinity of said 
apex; 

a latch tab integrally joined to said first side wall through a 
hinge portion defined by a third fold line which extends 
along said first end edge to permit said latch tab to be 
folded in transverse relationship relative to said first side 
wall, said latch tab being disposed so as to directly overlie 
said second side wall in the vicinity of said apex and hav- 
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ing a latching projection engageable with said second side 
wall for maintaining said first and second side walls in 
generally fixed relationship with respect to one another 
and with respect to said bottom wall; 

said latch tab including a base portion joined to said first side 
wall through the third fold line, the latching projection 
being defined at a free end of said latching tab and being 
joined to said base portion through a fourth fold line 
which extends generally perpendicularly with respect to 
said third fold line, and said second side wall having a 
narrow elongate slot formed therethrough in generally 
parallel relationship with and in close proximity to said 
second fold line for permitting insertion of said latching 
projection therethrough so that the latching projection 
directly overlies said bottom wall; 

said tray having a wholly open top and also being wholly 
open along the base edge thereof to permit a pizza slice to 
be easily positioned into or removed from said tray; and 

said tray being formed in its entirety from a one-piece uni- 
tary block of thin sheetlike material. 


5,098,014 
COLLAPSIBLE, SELF-LOCKING, PAPERBOARD 

CARTON 

William H. Perkins, Oxford, Ohio, assignor to Jefferson Smur- 

fit Corporation, Clayton, Mo. 
Filed Aug. 1, 1991, Ser. No. 739,103 
Int. Cl. B65D 5/36, 5/46 
US. Cl, 229—116 


1. A collapsible, one-piece, bucket type carton having an 
integral handle and having upper and lower ends that are 
closable by top and bottom self-locking closure arrangements, 
said carton being formed from a unitary blank of foldable sheet 
material such as paperboard, and comprising: 

(a) a body including a pair of front and rear side walls and a 
pair of end walls foldably joined to each other to form a 
tubular structure open at its upper and lower ends; 

(b) each of said side walls including: 

(i a triangular center panel, with a horizontally disposed 
upper edge and a pair of downwardly converging side 
edges; 

(ii) a pair of triangular side panels each having a horizontally 
disposed lower edge and a pair of upwardly converging 
side edges, one of which is foldably joined to an adjacent 
side edge of said center panel; 

(c) each of said end walls being diamond shaped and includ- 
ing a pair of triangular panel sections, each panel section 
having a pair of upwardly diverging side edges, with their 
adjacent side edges foldably joined to each other and with 
their remote side edges foldably joined to adjacent side 
edges of respective side wall side panels; 

(d) each of said end walls having an upper portion extending 
above said side walls and presenting a lock tab receiving 
opening located at a fold line joining said end wall panel 
sections; 

(e) bottom closure flaps foldably joined to lower edges of 
said side wall side panels and secured to each other in 
overlapped relation to form an automatically erectable 


bottom; 
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(f) top closure panels having outboard edges foldably joined 
to upper edges of said side wall center panels and having 
inboard edges; 

(g) handle panels having lower edges foldably joined to 
adjacent inboard edges of respective top closure panels 
and having at opposed ends thereof laterally projecting 
lock tabs adapted to be received within related end wall 
openings; 

(h) said end walls being arranged and disposed to bow out- 
wardly from said side walls when said carton is erected, so 
that when said carton is filled and said top closure panels 
are lowered to closed position with said handle panels in 
face-to-face relation, said end walls will automatically 
move inwardly until said handle panel lock tabs are re- 
ceived and locked within said end wall openings. 


5,098,015 
SLEEVE TYPE CARTON 

Rodney K. Calvert, Dunwoody, Ga., assignor to The Mead Cor- 

poration, Dayton, Ohio 

Division of Ser. No. 547,482, Jul. 3, 1990, which is a 

continuation-in-part of Ser. No. 434,190, Nov. 13, 1989, Pat. No. 

5,019,029. This application Oct. 10, 1991, Ser. No. 774,492 

Int. Cl.5 B65D 5/06 


U.S. Cl. 229—126 7 Claims 











1. A collapsed carton comprising a first exposed wall, a 
second exposed wall foldably joined along one edge thereof to 
said first exposed wall, an opposing wall which is disposed in 
face contacting relationship with said first exposed wall and a 
pair of apertures formed in said first exposed wall and the 
centers of said apertures formed in said first exposed wall being 
spaced from the fold line between said first exposed wall and 
said second exposed wall by a distance between two and four 
inches. 


GENERAL AND MECHANICAL 


5,098,016 
ELECTROMAGNETIC FUEL INJECTION VALVE 
Yoshio Okamoto; Yozo Nakamura, both of Ibaraki; Kyoichi 
Uchiyama, Kashiwa; Haruo Watanabe; Tokuo Kosuge, both of 
Ibaraki; Akira Onishi, Tsuchiura; Akashi Terasaki; Hiroyuki 
Ando, both of Katsuta, and Eiji Hamashima, Ibaraki, all of 
Japan, assignors to Hitachi, Ltd., Tokyo and Hitachi Automo- 
tive Engineering Co., Ltd., Ibaraki, both of, Japan 
Division of Ser. No. 366,171, Jun. 14, 1989, Pat. No. 4,995,559, 
which is a continuation of Ser. No. 211,261, Jun. 24, 1988, Pat. 
No. 4,887,769. This application Aug. 9, 1990, Ser. No. 564,619 
Claims priority, application Japan, Jun. 26, 1987, 62-157527; 
Sep. 25, 1987, 62-238752; Jan. 13, 1988, 63-3737 
The portion of the term of this patent subsequent to Dec. 19, 
2006, has been disclaimed. 
Int. Cl.5 BOSB 1/30, 1/34 
US. Cl. 239—5 


1. A fuel injection method to be performed by a fuel injec- 
tion valve having a valve housing including a fuel passage 
along which a valve seat is formed, a fuel injection port formed 
in said valve housing downstream of said valve seat and a ball 
valve mounted in said fuel passage adjacent said valve seat, 
comprising the steps of: 
swirling fuel in said fuel passage upstream of said valve seat; 
supplying the swirled fuel to said fuel injection port through 
a gap between said ball valve and said valve seat; and 

moving said ball valve relative to said valve seat to control 
the size of said gap so as to produce a constant static flow 
rate of the fuel; and 

controlling an opening and closing time period to the valve 

to thereby meter the amount of swirled fuel to be injected 
from said fuel injection port. 


5,098,017 
DEVICE FOR SPRAYING A SPRAYED PRODUCT ON 
PLANTS 
Patrick J. M. Ballu, Reims, France, assignor to Nicolas Pul- 
verisateurs, Bon Encontre, France 
Filed Jan. 2, 1990, Ser. No. 460,002 
Claims priority, application France, Jan. 4, 1989, 8900040 


Int. Cl.5 BOSB 7/24 
U.S. Cl. 239—77 9 Claims 

1. An apparatus for spraying a sprayable product onto plants 

which comprises: 

a chassis which has a front end and a rear end and which 
includes two elongated side frame members and a cou- 
pling bar which extends forwardly of said side frame 
members and is pivotable about an axis which is perpen- 
dicular to said side frame members, said side frame mem- 
bers being generally horizontally oriented when said cou- 
pling bar is connected to a tractor, 

a reservoir for sprayable product mounted above said chas- 


sis, 
a turbine for providing a flow of air, said turbine including a 
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drive shaft located in front of at least a portion of said 
reservoir and a rotor blade which is capable of providing 
a flow of air which is parallel with said side frame mem- 
bers, 

means providing an air flow channel which extends from 
said rotor blade rearwardly of said rotor blade and be- 
neath said portion of said reservoir to an outlet located 


se 
se 


we 
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rearwardly of said reservoir, a portion of said air flow 
channel adjacent said turbine being positioned between 
said side frame members and extending in parallel there- 
with, and 

a pumping system for conveying sprayable product from 
said reservoir into air flowing through said air flow chan- 
nel and out of said outlet onto said plants. 


5,098,018 
CROP SPRAY APPARATUS HAVING INDEPENDENTLY 
CONTROLLED DRIVE ASSEMBLY, OPERATOR’S CAB 
AND SPRAY DEVICE 

Ezra Hadar; David Tsur, and Zev Rotem-Bar, all of Kibbuts 

Degania Bet, Israel, assignors to Kibbuts Degania Bet, Kib- 

buts Degania Bet, Israel 

Filed Sep. 28, 1990, Ser. No. 589,549 
Int. Cl.5 BOSB 1/20, 3/12; B62D 33/063 


U.S. Cl. 239—77 12 Claims 








1. A crop spray apparatus comprising: 

a drive assembly for moving the apparatus forward and 
backward, said drive assembly including a tank housing 
having at least two spray liquid storage tanks, 

an operator’s cab pivotally mounted on said drive assembly 
for variance in height, and 

a spray device pivotally mounted on said drive assembly for 
variance in height, said spray device including a fan hous- 
ing and two spray sleeve means pivotally mounted on said 
fan housing for movement between a direction parallel to 
a direction of travel of said drive assembly and a direction 
transverse to the direction of travel of said drive assembly, 
said spray sleeve means being connected to said at least 
two spray liquid storage tanks for controlled spraying by 
said spray device, 

said operator’s cab and said spray device being pivotally 
mounted on opposite sides of said drive assembly, 

said spray device and said operator’s cab being independent- 
ly height controlled from said operator’s cab along with 
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control of spraying of said spray sleeve means of said 
spray device. 


5,098,019 
TRUCK TANK 
Garth Landefeld, 14802 Walters Rd., Houston, Tex. 77068 
Filed May 18, 1990, Ser. No. 525,451 
Int. Cl.5 BOSB 15/00; B60P 1/64 
USS. Cl. 239—172 


1. A tank assembly for installation on dump trucks compris- 

ing 

a tank for carrying liquids, 

supporting means for supporting said tank at substantially 
the level of the bed of a dump truck, 

said supporting means being collapsible during installation of 
said tank on a dump truck bed, 

said tank having an opening for filling with liquid, 

an opening for discharge of liquid, 

a sprinkling manifold connected to said discharge opening 
and supported on said tank, 

a valve controlling liquid flow through said discharge open- 
ing, 

said supporting means comprises two pairs of legs spaced 
apart at opposite ends of said tank and supported for 
conjoint pivotal movement, 

one pair of legs at one end of said tank being conjointly 
pivotally supported on said tank and having a supporting 
brace connected at one end to said legs, 

a guide channel member receiving the other end of said 
supporting brace for movement between a collapsed posi- 
tion pivoted under said tank and an opened position sup- 
porting said tank, 

another pair of legs at another end of said tank being con- 
jointly pivotally supported on said tank and movable 
between a down position supporting said tank and a stored 
position above said tank, 

releasable means locking each of said pairs of legs in a posi- 
tion supporting said tank on the ground, 

the locking means for said one pair of legs comprising a 
movable pin on release permitting the legs to fold pivot- 
ally under said tank, 

the locking means for said another pair of legs comprising a 
movable pin on release permitting the legs to be moved 
pivotally to said stored position above said tank, and 

rollers supported in brackets on the bottom and sides of said 
tank for engagement with the bottom and side walls of 
said dump truck bed guide said tank into position thereon. 


5,098,020 

ADJUSTABLE OSCILLATING WAVE-TYPE SPRINKLER 
Randy J. Cooper, Santa Ana; Aaron D. DeLaby, Diamond Bar; 
Craig E. Beal, Bonsall; Glenn I. Beal, Vista, all of Calif., and 
Roger L. Hildwein, Loveland, Ohio, assignors to Rain Bird 

Consumer Products Mfg. Corp., Glendora, Calif. 

Filed Apr. 22, 1991, Ser. No. 689,443 

Int. Cl.5 BOSB 3/02, 3/16 

U.S. Cl. 239—230 55 Claims 
1. In an oscillating wave irrigation sprinkler of the type 
primarily intended for use in watering lawns, flowers, shrubs, 
and the like, said sprinkler including a support base, a spray 
tube assembly rotatably mounted to said base for side-to-side 
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oscillation about a generally horizontal axis, a plurality of 
individual spray openings formed in said spray tube, said open- 
ings being formed to eject discrete water streams outwardly of 
said spray tube in a fan-shaped spray pattern, and drive means 
for effecting limited side-to-side oscillation of said spray tube 
about said generally horizontal axis, the improvement wherein 
said drive means comprises: 

an impact drive arm assembly mounted to said spray tube for 
rotation with respect thereto about said generally horizon- 
tal axis, said impact drive arm assembly including: 

a drive spoon disposed to intercept the path of one of said 
discrete water streams from one of said spray openings 
thereby to rotate said drive arm relative to said spray tube 
and move said drive spoon away from the path of said one 
stream; 


a spring means coupled between said drive arm and said 
spray tube, said spring means urging said drive spoon into 
the path of said one discrete water stream; 

impact means on said drive arm for impacting said spray 
tube to impart incremental rotation to said spray tube in 
one direction with each return of said drive spoon into the 
path of said one stream; and 

reverse drive means for causing said impact drive assembly 
to effect incremental rotation of said spray tube in a direc- 
tion opposite to said one direction when a preselected 
limit of oscillation in said one direction of rotation has 
been reached, thereby to drive said spray tube in limited 
side-to-side oscillation relative to said base about said 
generally horizontal axis. 


5,098,021 

OSCILLATABLE NOZZLE SPRINKLER WITH 

INTEGRATED ADJUSTABLE ARC AND FLOW 
Carl L. C. Kah, Jr., 778 Lakeside Dr., N. Palm Beach, Fla. 

33408 
Filed Apr. 30, 1990, Ser. No. 516,362 
Int. Cl.> BOSB 3/16 

USS. Cl. 239—242 
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1. A rotary drive sprinkler having a riser housing, said riser 
housing having an output shaft means, a nozzle assembly 
means for receiving a supply of water, said nozzle assembly 
means having a nozzle for directing water therefrom, said 
output shaft means being connected to said nozzle assembly 
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means, means for oscillating said output shaft means and said 
nozzle assembly means, arc set means for setting a desired 
angle of oscillation of said nozzle assembly means, and means 
for varying the water flow through said nozzle as said arc set 
means is set. 


5,098,022 
FLOW DIVERTING NOZZLE FOR A GAS TURBINE 
ENGINE 
Edward B. Thayer, Palm Beach Gardens, assignor to United 
Technologies Corporation, Hartford, Conn. 
Filed Jan. 7, 1991, Ser. No. 637,725 
Int. Cl.5 FO2K 1/42; B64C 15/00 
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1. A flow diverting nozzle for directing exhaust gas diverted 
from a duct of an axial flow gas turbine engine through a port 
in the duct, said nozzle comprising: 

an outer member radially outward of the duct and including 

a flow passage extending radially outward from the port, the 
passage having a first end adjacent the port and a second 
end radially outward from the first end, 

a first surface extending between the first and second ends, 
the first surface curved radially aftward to deflect fluid 
flowing along the first surface aftward, 

a second surface opposite the first surface, the second sur- 
face sloped radially forward to deflect fluid flowing along 
the second surface forward, and 

a tubular sleeve radially outward of the duct and coaxial 
therewith having a flow directing flange extending radi- 
ally aftward from one end of the sleeve into the passage, 
the sleeve selectively positionable between a first sleeve 
position with the end of the sleeve sealingly contacting the 
first surface to prevent exhaust gas from flowing into the 
passage through the duct port and a second sleeve position 
which provides a maximum entry flow area for exhaust 
gas flowing into the passage from the duct port; and, 

at least two doors radially outward of the flow passage, the 
doors selectively positionable between a first door posi- 
tion with one of the doors in sealing contact with another 
of the doors to prevent exhaust gas from flowing out of 
the passage and a second door position which provides a 
maximum exit flow area for exhaust gas flowing from the 


passage. 


5,098,023 
HAND CAR WASH MACHINE 

William P. Burke, Locust Valley, N.Y., assignor to Leslie A. 

Cooper, New York, N.Y. 

Filed Aug. 19, 1988, Ser. No. 234,349 
Int. Cl.5 BO8B 3/02 

U.S. Cl. 239—273 10 Claims 

1. An apparatus for assisting in the hand washing of cars 
comprising a plurality of tubes semi-surrounding a vehicle 
path, each tube having a plurality of nozzles directed at said 
vehicle path, separate means for supplying each tube with a 
respective washing fluid; singular housing means mounting 
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said plurality of tubes in close side-by-side adjacency and 
actuator means for separately actuating respective ones of said 
separate supplying means; 
said actuator means comprising radio remote control means 
operable by the person washing the car from within the 
car for controlling said supplying means; 
said plurality of tubes comprising at least three tubes and in 
which at least three said separate supplying means respec- 
tively supply three of said plurality of tubes with water, 
soapy water and deionized water; 


said plurality of tubes further comprising a fourth tube and a 
fourth separate supplying means which supplies a surfaced 
sealant from said supplying means; 

said plurality of tubes further comprising a fifth tube and a 
fifth separate supplying means which supplies a solvent 
such as cosmoline remover from said supplying means; 

electronically controlled valve means for directing tap 
water to one or more of said tubes; 

said separated supplying means further comprising tanks in 
which fluids are directed to said nozzles by the actuation 
of submersible pumps in said tanks. 


5,098,024 
SPRAY END EFFECTOR 

James S. MacIntyre, Long Beach, and Robert J. Janashak, 

Placentia, both of Calif., assignors to Northrop Corporation, 

Los Angeles, Calif. 

Filed Jul. 27, 1990, Ser. No. 559,870 
Int. Cl.5 BOSB 15/08 

U.S. Cl. 239—587.1 


1. A spray end effector for spray painting internal cavities of 

complex shapes comprising: 

a first elongated arm having an inboard end with attachment 
means for coupling to a robot and also having an outboard 
end; 

a second elongated arm having an inboard end fixedly cou- 
pled to the outboard end of the first arm and also having 
an outboard end; 

a third elongated arm having an inboard end pivotally cou- 
pled to the outboard end of the second arm and also hav- 
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ing an outboard end with a rod for supporting a spray gun 
rotationally coupled with respect thereto; 

a first air motor having a shaft rotatable about its axis located 
within the second arm for rotating a jack screw and longi- 
tudinally driving a threaded housing to effect the pivotal 
movement of the third arm with respect to the second 
arm, 

a second air motor having a shaft rotatable about its axis 
located within the third arm for rotating a speed reducer 
to effect the rotational movement of the rod with respect 
to the third arm; and 

means to effect the proper rotational positioning of the rod 
and spray gun with respect to the third arm and work- 
piece. 


5,098,025 
PROCESS FOR RECYCLING AS A WHOLE ASPHALT 
CONTAINING WASTE PRODUCTS 

Michel P. Drouin, Ile Perrot; Khalid S. Jasim, Beaconsfield; 

Robert J. Booth, Dalkeith, and Bertram E. Barnswell, Scar- 

borough, all of Canada, assignors to Northern Globe Building 

Materials, Inc., Toronto, Canada 
Continuation of Ser. No. 432,287, Nov. 3, 1989, abandoned. This 

application Mar. 4, 1991, Ser. No. 663,773 
Int. C1.5 BO2C 19/12 

USS. Cl, 241—21 12 Claims 

1. A process for recycling as a whole, a waste product se- 
lected from the group consisting of asphalt shingles including 
manufacturing waste thereof, roofing waste and roofing mem- 
branes including manufacturing waste thereof containing at 
least 21% asphalt, into a wet mixture product comprising 
asphalt particles and liquid, said process comprising shreading 
and then breaking up by grinding in an attrition mill in a liquid 
the shredded pieces of said waste product containing at least 
21% asphalt into particles no greater in size than 10 mesh, said 
liquid preventing clumping of particles during said grinding, to 
produce after said breaking up a wet waste product mixture 
comprising asphalt particles and liquid, and directly using the 
wet waste product mixture to produce a new asphalt product 
comprising at least 3.5% asphalt. 


5,098,026 
EASY ACCESS POP OFF RELIEF VALVE 
Donald R. Dougan, Canton; Ronald D. Mizak, Wadsworth, and 
Gerald W. Peters, Canal Fulton, all of Ohio, assignors to The 
Babcock & Wilcox Company, New Orleans, La. 
Filed Jan. 7, 1991, Ser. No. 638,306 
Int. Cl.5 BO2C 23/00 
USS. Cl, 241—101.2 
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1. A pulverizer roll wheel assembly, comprising: 

a roller bracket having an opening therein; 

a roller shaft having an outer end mounted to said roller 
bracket in said opening thereof, said outer end of said 
roller shaft having an end face extending at least partly 
across said opening, said roller shaft having an inner end; 

a roller wheel with a pulverizer tire mounted thereto; 
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bearing means, connected between said inner end of said 
roller shaft and said roller wheel, for rotatably mounting 
said roller wheel to said roller bracket, said inner end of 
said roller shaft and said roller wheel defining an oil seal 
space, said outer end of said roller shaft and said roller 
bracket defining an air seal space; 

air seal space expansion means, connected to said roller shaft 
and extending over at least part of said end face on said 
outer end of said roller shaft, for expanding said air seal 
space over said end face of said roller shaft to form an 
expanded outer seal air cavity; 

lip seal means, connected between said roller shaft and said 
roller bracket, for separating said oil seal space from said 
air seal space; 

oil conduit means, extending axially along and in said roller 
shaft, for communicating said oil seal space with said 
expanded outer seal air cavity over said end face of said 
roller shaft; 

a plug connected to said roller shaft for closing an outer end 
of said oil conduit means, a radial conduit extension, con- 
nected between said oil conduit means and said bearing 
means, for supplying oil between said oil conduit means 
and said bearing means, and a vent channel in said roller 
shaft, extending between said outer end face of said roller 
shaft and said radial conduit extension; and 

a pop off relief valve, connected to said roller shaft and 
closing an outer end of the outer seal air cavity. 


5,098,027 
AUTOMATIC KNIFE SHARPENING SYSTEM FOR 
FORAGE HARVESTERS 
John R. McClure, New Holland, and Mark K. Chow, Paoli, both 
of Pa., assignors to Ford New Holland, Inc., New Holland, Pa. 
Filed Feb. 28, 1990, Ser. No. 486,212 
Int. Cl.5 BO2C 18/06 


U.S. Cl. 241—101.2 10 Claims 


1. In a forage harvester having a rotatable cutterhead carry- 
ing knives, a sharpening stone driven by a sharpener drive 
motor for sharpening the knives, and an access door which 
must be opened to permit said sharpening stone to be driven 
parallel to the axis of rotation of the cutterhead to sharpen the 
knives, the combination comprising: 

a bi-directional door drive motor for moving said access 
door along a path between an open position and a closed 
position; 

switch means having at least a first state and a second state, 
said switch means being located in a position accessible 
from an operator’s driving position in the forage har- 
vester; 

first circuit means responsive to said switch means when it is 
in said first state for energizing said bi-directional door 
drive motor to open said access door; 

second circuit means responsive to said switch means when 
it is in said second state for energizing said bi-directional 
door drive motor to close said access door; 

sensor means for sensing when said sharpening stone is in a 
position in the path of said access door and producing an 
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inhibit signal when the sharpening stone is in the path of 
said access door; 

means for applying said inhibit signal to said second circuit 
means to thereby inhibit the energizing of said bi-direc- 
tional door drive motor when the sharpening stone is in 
the path of the access door. 


5,098,028 
CLOCK SPRING CONNECTOR INCLUDING CABLE 
STOWAGE GROOVES 

Yuichi Ida; Yoshihiro Ohashi; Mitsunori Matsumoto; Hiroyuki 

Bannai, and Hironori Kato, all of Miyagi, Japan, assignors to 

Alps Electric Co., Ltd., Tokyo, Japan 

Filed May 31, 1990, Ser. No. 531,189 

Claims priority, application Japan, Jun. 5, 1989, 1-64872[U}]; 

Nov. 24, 1989, 1-135339[U]; Nov. 30, 1989, 1-138043[U] 
Int. Cl.5 B65H 75/02 

USS. Cl. 242—54 R 


1. A clock spring connector having a stationary member, a 
movable member rotatably mounted on said stationary mem- 
ber, and cables stowed in a cable stowage section formed 
between said stationary member and said movable member, 
with one end of said cables fixed on said stationary member 
and led outside and the other end fixed on said movable mem- 
ber and led outside, said clock spring connector comprising: 
cable stowage grooves on the stationary side and cable stow- 
age grooves on the movable side provided concentrically with 
a rotating shaft of said movable member at center within said 
cable stowage section; and a plurality of said cables wound all 
in one direction in said cable stowage grooves on either the 
stationary or the movable side, with a remaining portion of said 
cables reversely wound in the other cable stowage grooves. 


5,098,029 
APPARATUS AND METHOD FOR MINIMIZING WEB 
CINCHING DURING UNWINDING OF ROLLS OF WEB 
MATERIALS OF INDETERMINATE LENGTH 
Dennis A. McIntyre, Rochester, N.Y., assignor to Eastman 
Kodak Company, Rochester, N.Y. 
Filed Jun. 1, 1990, Ser. No. 531,983 
Int. Cl.5 B65H 23/08 
U.S. Cl. 242—75.44 8 Claims 
1. Apparatus for intermittently, cyclically feeding a web of 
material of indeterminate length, comprising: 
a shaft mounted for rotation; 
means for mounting a roll of said web material for rotation 
with said shaft; 
means for braking said shaft; 
means for receiving a web from said roll and accumulating a 
variable length of said web, said means for receiving and 
accumulating comprising: a frame; a first at least one guide 
roller for said web supported by said frame; a support 
member; means for permitting said support member to 
move relative to said frame toward and away from said 
first guide roller between a minimum brake force zone 
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close to said first guide roller and a maximum brake force 
zone spaced from said first guide roller; and a second at 
least one guide roller arranged on said support member, 
whereby said web can be threaded alternately around said 
first and second guide rollers as said web passes through 
said means for receiving and accumulating; 

means for intermittently, cyclically withdrawing said web 
from said means for receiving and accumulating; 

means for sensing the position of said support member rela- 
tive to said frame and producing a signal; and 

means responsive to said signal (a) for applying said means 
for braking with sufficient, gradually increasing brake 
force as said support member moves past each of a plural- 
ity of levels away from said first guide roller as demand 
drops from said means for withdrawing and (b) for releas- 
ing said means for braking with sufficient, gradually de- 
creasing brake force as said support member moves past 
each of said plurality of levels toward said first guide 
roller as demand increases from said means for withdraw- 
ing, wherein said means for applying and releasing applies 


no break force in a first range of movement of said support 
member; gradually increases said brake force as said sup- 
port member moves away from said first guide roller 
through a second range of movement of said support 
member until a first preselected maximum brake force is 
reached; maintains said first preselected maximum brake 
force for the remainder of said second range; and gradu- 
ally increases said brake force for the remainder of said 
second range; and gradually increases said brake force 
beyond the preselected maximum brake force of the pre- 
ceding range of movement, as said support member moves 
away from said first guide roller through successive 
ranges of movement of said support member until further 
preselected maximum brake forces are reached and main- 
tained for the remainder of each successive range, to 
prevent cinching of said web on said roll as said roll accel- 
erates and decelerates during said intermittent, cyclic 
withdrawing, while said support member assumes a vari- 
able position from said minimum brake force zone to said 
maximum brake force zone at the end of each cycle of said 
means for withdrawing. 


5,098,030 
PRETENSIONER IN SEAT BELT APPARATUS 

Noriyuki Kosugi, Shiga, Japan, assignor to Takata Corporation, 

Tokyo, Japan 

Filed Sep. 4, 1990, Ser. No. 576,830 
Claims priority, application Japan, Sep. 4, 1989, 1-230215 
Int. Cl.5 B65H 75/48 

US. Cl, 242—107 2 Claims 

1. A pretensioner in an automotive vehicle seat belt appara- 
tus having deceleration sensing means for sensing vehicle 
deceleration in a predetermined magnitude, and a slack remov- 
ing mechanism which, in response to a detection signal from 
said sensing means, rotates a seat belt take-up reel in a direction 
that removes slack from the seat belt, said slack removing 
mechanism comprising: 

drive means actuated in response to said selection signal; and 

an engaging member which, owing to a driving force pro- 
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duced by said drive means, is meshed with a gear that 
co-rotates with the reel for rotating said reel in a direction 
that removes slack from the seat belt; 


said engaging member being biased at all times in the direc- 
tion of said gear by a spring. 


5,098,031 
SPINNING REEL WITH ECCENTRIC ELEMENT FOR 
MOVING BAIL ARM LEVER 

Yasuhiro Hitomi, Sakai, Japan, assignor to Shimano Corpora- 

tion, Osaka, Japan 

Filed Dec. 4, 1990, Ser. No. 621,972 
Claims priority, application Japan, Dec. 5, 1989, 1-141385[U] 
Int. Cl.5 AO1K 89/0] 


USS. Cl. 242—233 5 Claims 


1. A spinning reel, comprising: 

a reel body having a first axis; 

a rotatble member rotatable about said first axis of said reel 
body; 

first and second support arms mounted on said rotatable 
member; 

first and second arm levers, said first arm lever being pivota- 
bly supported on said first support arm, said second arm 
lever being pivotably supported on said second support 
arm, said first and second arm levers being pivotable about 
a second axis, said first arm lever having a through bore, 
an outer surface and a first contact/transmission element; 

a bail extending between said arm levers; 

means for switching said first arm lever between a take-up 
position for winding up a fishing line around a spool 
through said bail and a release position for feeding out said 
fishing line from said spool; 

a shaft which is mounted on said first support arm and which 
extends through said through bore of said first arm lever, 
said shaft being located on a third axis which is parallel to 
and offset from said second axis; 

an eccentric element which overlies said outer surface of 
said first arm lever and which is pivotably connected to 
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said shaft, said eccentric element having a second con- 
tact/transmission element and a contact element, said 
contact/transmission elements being engageable with 
each other; 

a contact/transmission mechanism for causing said first arm 
lever to pivot about said second axis together with pivotal 
movement of said eccentric element about said third axis, 
said contact/transmission mechanism comprising said first 
and second contact/transmission elements, one of said 
contact/transmission elements being a slot and the other 
of said contact/transmission elements being a pin; and 

a control member movable toward and away from said first 
axis, wherein said control member presses said contact 
element to pivot said eccentric element about said third 
axis to thereby move said first arm lever to said release 


position. 


5,098,032 
SPINNING REEL 

Junichi Toda, Sakai, Japan, assignor to Shimano Corporation, 

Osaka, Japan 
Division of Ser. No. 195,909, May 19, 1988, Pat. No. 4,938,433. 

This application May 2, 1990, Ser. No. 517,748 

Claims priority, application Japan, May 23, 1987, 62-77882; 
Sep. 9, 1987, 62-138499; Sep. 11, 1987, 62-139885; Dec. 24, 1987, 
62-197032 

Int. Cl.5 AO1K 89/027, 89/01 


USS. Cl. 242—245 1 Claim 
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1. A spinning reel including: 

a reel body; 

a spool rotatably supported to said reel body; 

a spool shaft carrying said spool; 

a rotary frame rotatably supported to said reel body and for 
winding a fishing line onto said spool; 

a drag mechanism for applying a braking force against rota- 
tion of said spool, said drag mechanism comprising an 
adjuster for adjusting said braking force; 

a support member on which said adjuster is supported such 
that said adjuster can be adjusted in position relative to 
said support member, said support member including a 
portion which extends away from one side of said ad- 
juster; 

a braking force measuring mechanism for measuring said 
braking force applied by said drag mechanism, said mea- 
suring mechanism comprising (a) an elastic member inter- 
posed between (i) a braking force acting member sub- 
jected to said braking force applied by said drag mecha- 
nism and (ii) a rotary member rotatable with respect to 
said braking force acting member, a pointer provided at 
one of said braking force acting member and said rotary 
member, and (c) a display portion provided at the other of 
said braking force acting member and said rotary member, 
said display portion for displaying an indication of said 
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braking force applied by said drag mechanism represented 
by a position of said pointer; 

a reference position setting mechanism for setting a user 
selectable reference position indicating an optimum brak- 
ing force applied by said drag mechanism as adjusted by 
said adjuster, said reference position setting mechanism 
comprising a reference portion for setting said reference 
position and a position specifying member, said reference 
portion being non-rotatable with respect to said support 
member for said adjuster, said position specifying member 
being located at said one side of said adjuster and includ- 
ing a position specifying portion for specifying a position 
of said adjuster corresponding to said reference portion, 
said position specifying member being supported such that 
in a first mode it is operable to move together with said 
adjuster when said adjuster is moved to adjust said brak- 
ing force and in a second mode it is movable relative to 
said adjuster to alter its position with respect to said ad- 
juster, whereby said adjuster is able to be accurately posi- 
tioned at a position to achieve said optimum braking force, 
said reference portion and said position specifying mem- 
ber in said first mode being movable past one another 
when said adjuster is moved to adjust said braking force 
such that in said first mode said adjuster can adjust said 
braking force both up and down relative to said optimum 
braking force; 

wherein said spinning reel has a spool shaft side and a reel 
body side, and wherein said drag mechanism is provided 
with a drag member at the spool shaft side and a drag 
member at the reel body side, said spool shaft being sub- 
jected to said braking force applied by said drag mecha- 
nism, said spool being supported to be rotatable relative to 
said spool shaft, said elastic member being interposed 
between said spool shaft and said spool; 

wherein said spool shaft supports a spool holder to be non- 
rotatable relative thereto, said spool holder supporting 
said spool to be rotatable relative thereto, said elastic 
member being interposed between said spool holder and 
said spool; and 

further comprising a lock means provided between said 
spool and said spool holder for locking rotation of said 
spool with respect to said spool holder. 


5,098,033 
GYROPLANE WITH TILTING MAST 
Peter Haseloh, Edmonton, and Daniel Haseloh, Beaumont, both 
of Canada, assignors to Rotary Air Force Inc., Canada 
Filed Jan. 11, 1990, Ser. No. 463,362 
Claims priority, application Canada, Jun. 28, 1989, 604276 


Int. C1.5 B64C 27/52 
USS. Cl. 244—8 3 Claims 
1. An improvement in a gyroplane having a keel, a mast 
which extends from the keel, and a rotor blade which rotates at 
the top of the mast, the improvement comprising: 

a. a foreshortened mast extending substantially vertically 
from the keel, the mast having a first end secured to the 
keel and a second end, the mast having an opening adja- 
cent the second end in which is housed a rubber bushing, 
the mast having a plurality of holes spaced from the rub- 
ber bushing; and 

. a mast extension having a first end and a second end, the 
first end of the extension having parallel plates such that 
the plates straddle the second end of the mast, each of the 
plates having a hole, the holes in the plates being regis- 
tered such that a bolt can be extended through the holes in 
the plates and through the rubber bushing in the mast to 
pivotally secure the extension to the mast, with the rubber 
bushing permitting flexing to occur during flight, the 
second end of the extension having means to mount a 
rotor blade, each of the plates at the first end of the mast 
extension having a second hole, the holes in the plates 
being registered such that a bolt can be extended through 
the holes in the plates and a selected one of the holes in the 
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mast to fix the extension in a preselected angular position controlled propeller airstream that is directed upon the 

with respect to the mast, whereby the centre of gravity of airfoil of said primary wing causing said wing to create 
sufficient lift to allow said aircraft to takeoff vertically 
from a braked or standstill position, 

f) a leading edge device attached to each side of said primary 
wing in the path of said propeller airstream where said 
devices provide said wing with a high increment of lift, 

g) a pair of flaps attached to the trailing edge of said primary 
wing when said flaps increase the lift coefficient of said 
wing, and where said flaps move downwardly and angu- 
larly relative to and spaced from the rear of said primary 
wing thereby forming a slot between said flap and said 
wing, with said flap interconnected to said wing so that 
said flap is deployed angularly when said wing is rotated, 

h) a pair of ailerons attached to the trailing edge of said 
primary wing where said ailerons control the rolling of 
said aircraft on its longitudinal axis, 

i) a wing fence attached to the upper and lower surfaces of 
said primary wing, where said fences confine the high 
velocity slipstream emitted by said propellers, 

j) a spoiler attached to the upper, rearward surface of said 
primary wing in the eflux from said propellers, where said 
spoilers provide lateral control at zero forward flight 
speed, 

k) a horizontal stabilizer and elevator that stabilizes the 
pitching motion of said aircraft, 

1) a vertical stabilizer and rudder that controls the direction 
of flight by impressing yawing moments on said aircraft, 

5,098,034 said horizontal stabilizer and elevator; and said vertical 

VERTICAL/SHORT TAKEOFF OR LANDING AIRCRAFT stabilizer and rudder being located at the tail of said air- 

HAVING A ROTATABLE WING AND TANDEM craft, and 
SUPPORTING SURFACES m) a landing gear set (44). 
William C. Lendriet, 8814 Sylmar Ave., Panorama City, Calif. 
91402 




















the gyroplane is altered to maintain flight attitude having 
regard to the weight of the pilot and cargo. 


Filed Nov. 24, 1989, Ser. No. 446,188 5,098,035 
Int. Cl.5 B64C 27/00 HELICOPTER TRAVERSAL SYSTEM 


U.S. Cl. 244—39 6 Claims Louis A. Bernard, Saint-Victoret, and René Thomassin, Velaux, 
both of France, assignors to Aerospatiale Societe Nationale 
Industrielle, Paris Cedex, France 
Filed Mar. 28, 1991, Ser. No. 676,417 
Claims priority, application France, Mar. 29, 1990, 90 04039 
Int. Cl.5 B64F 1/12 
USS. Cl. 244—116 


. P : , 1. In a device for maneuvering a flying machine supported 

1. An improved vertical/short takeoff or landing aircraft py a principal landing gear and at least one swingable wheel, 
ae ae between two pre-determined zones on a substantially plane 
Pe platform, such as an alighting area and a parking area on the 

b) a nee ber a attached to the forward upper deck of a ship, this device comprising at least one guide rail 
) wate pont nr wr side of said canard wing where extending from one zone of the platform to the other, a hauling 
each of said engines drives a pusher propeller and where mechanism adapted to pull the machine from one zone to the 

the airfoil of said d wing and the rotational axis of other, an orientation bar for orienting the path of the machine, 
intended to be pivotably connected by one of its ends to the 


id ll intain ttitude substantial allel 
ote eaatadied. iis ol rar tory peat sai swingable wheel of said machine, with means of automatically 


d) a set of flaps rotatably attached to the trailing edge of said !ocking the orientation bar with respect to the swingable wheel 
canard wing, where said flaps provide lift and longitudinal Such that the axis of the orientation bar lies substantially in a 
stability, plane parallel to or coincident with the median plane of the 

e) a primary wing rotatably attached to the upper section of swingable wheel, its other end sliding along the guide rail, and 
said fuselage aft of said canard wing, said primary wing at least one holding trolley suitable for movement along the 
having the means to allow said primary wing to rotate guide rail, this holding trolley being associated with means of 
downwardly about its chordwise axis to achieve its maxi- connection, said means of connection comprising: 
mum coefficient of lift, and where said engines generate a a holding arm associated with means of attaching each of its 
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ends to at least one of a plurality of lateral structural 
mooring points of the machine, said lateral structural 
mooring points being disposed on both sides of a vertical 
median plane of a fuselage of the machine close to lateral 
supporting struts of wheels of the principal landing gear 
thereof, and with means of supporting each of its ends on 
the plane plateform; 

a connecting unit mounted on the holding trolley on which 
said holding arm may slide between its two ends, said 
connecting unit maintaining said holding arm with respect 
to said holding trolley; 

means for automatically locking said connecting unit with 
respect to the holding arm in a position corresponding 
substantially to the centering of the machine on the guide 
rail; 

means for pivoting which permit the pivoting of the holding 
arm with respect to the holding trolley around an axis 
substantially perpendicular to the platform, 

wherein said hauling mechanism comprises a towing winch 
located toward one end of a guide rail, upon which is 
wound a cable which is connected to a mounted towing 
trolley, said towing trolley movable along the guide rail 
and having said orientation bar articulated thereupon at an 
end of the towing trolley furthest from the machine, 
whereby the orientation bar is used as a towing bar. 


5,098,036 
FLAMELESS DEICER 
William D. Brigham, Huntington Beach, and Nguyen D. Dinh, 
Orange City, both of Calif., assignors to Zwick Energy Re- 
search Organization, Inc., Huntington Beach, Calif. 
Continuation-in-part of Ser. No. 924,989, Oct. 30, 1986, 


abandoned. This application Jul. 10, 1987, Ser. No. 72,123 
Int. Cl.5 B64D 15/00 
US. Cl. 244—134 R 


27 Claims 


1. An apparatus for providing a heated deicing fluid com- 

prising: 

a nonfired heat source; 

an unresupplied storage tank for storing 

noncirculating deicing fluid; 

a heat exchanger for transferring heat from said heat source 
into said deicing fluid, said heat exchanger in a heat ex- 
changing relationship with said deicing fluid; 

means for circulating a heat exchanging fluid from said 
nonfired heat source to said heat exchanger to raise said 
deicing fluid to a reduced storage temperature; and 

last pass exchanger means for raising said deicing fluid to an 
increased delivery temperature as said deicing fluid is 
being delivered, 

whereby said nonfired heat source is utilized in said appara- 
tus as a single heat source, wherein said deicing fluid is 
heated within said storage tank without requiring pump- 
ing of said deicing fluid in order to heat said deicing fluid 
in said apparatus. 


GENERAL AND MECHANICAL 


5,098,037 
STRUCTURAL AIRFOIL HAVING INTEGRAL 
EXPULSIVE SYSTEM 

Kevin L. Leffel, Akron; James C. Putt, Doylestown, and Richard 

L. Rauckhorst, North Canton, all of Ohio, assignors to The 

B.F. Goodrich Company, Akron, Ohio 

Filed Nov. 6, 1989, Ser. No. 432,715 
Int. Cl.5 B64D 15/00 

US. Cl. 244—134 A 


1. A structural member having integral surface de-icing 

capability comprising: 

(a) a non-metallic high tensile modulus fiber reinforced 
matrix structural composite substructure; 

(b) thin force and displacement generation means; 

(c) a thin high tensile modulus outer skin bonded to said 
substructure and said force and displacement generation 
means, 

said force and displacement generation means being positioned 
between said substructure and said skin. 


5,098,038 
RETRACTABLE GUIDE APPARATUS 
Bill Hruska; Gary Carpenter, and Chris Stratford, all of James- 
town, N. Dak., assignors to Lucas Western Inc., N. Dak. 
Filed Jun. 19, 1991, Ser. No. 717,650 
Int. C1.5 B64C 1/22 


USS. Cl. 244—137.1 11 Claims 


1. A retractable guide apparatus adapted to engage cargo 

loads in a cargo bay of an aircraft comprising: 

a rigid guide frame adapted to be rigidly mounted with 
respect to air frame elements of such an aircraft within 
such a cargo bay; 

a generally elongated rigid guide head movably carried by 
said guide frame for relative movement with respect to 
said guide frame between stowed and deployed positions; 

said guide head including contact means for engaging such a 
cargo load in load bearing engagement; 

support means movably supporting said guide head for said 
relative movement with respect to said guide frame be- 
tween such deployed and stowed positions and for trans- 
mission of loads borne by said guide head to said guide 
frame when said guide head is in such a deployed position 
with said contact means in such load bearing engagement 
with such a cargo load; 

said support means including a pivot axis means pivotally 
supporting said guide head for pivotal movement with 
respect to said guide frame between such stowed and 
deployed positions; 

said support means further including stop means which is 
operable to support said guide head with respect to said 
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guide frame at least when said guide head is disposed in 
such a deployed position; 

actuator means cooperable with said guide head and said 
guide frame to pivotally move said guide head about said 
pivot axis means with respect to said guide frame between 
such stowed and deployed positions; and 

said actuator means including lost motion connection means 
which is operable to isolate said actuator means from such 
loads borne by said guide head when said contact means is 
in load bearing engagement with such cargo loads in a 
manner that such loads borne by said guide head are 
transmitted to said guide frame substantially entirely 
through said support means. 


5,098,039 
NIGHT KITE 
Kenneth M. Linden, Jr., 4177 NW. 5th Ave., Boca Raton, Fla. 
33431 
Filed Nov. 12, 1986, Ser. No. 929,599 
Int. Cl.5 B64C 31/06 
US. Cl. 244—153 R 


1. A kite designed for night flying, said kite having a facial 
ornamental design, comprising: 

frame means for providing the structural support of said kite, 
said frame means including a plurality of frame members 
being in mechanical association with one another, 

body means for providing the aerodynamic flight character- 
istics of said kite, said body means being supported by said 
frame means; 

said body means including an interchangeable face means; 

said interchangeable face means for selectively substituting 
the ornamental design of said kite; and 

illumination means for illuminating said ornamental design 
of said kite, said illumination means being supported by 
said frame means, said illumination means rendering said 
kite readily visible at distances exceeding 100 feet while in 
night flight; 

whereby a kite is provided which exhibits striking nocturnal 
features when viewed by the human eye. 


5,098,040 
MICRO-G NEUTRAL PLATFORM FOR SPACE TRAVEL 
MISSIONS 
Ingo Retat, Bremen, Fed. Rep. of Germany, assignor to ERNO 
Raumfahrttechnik GmbH, Bremen, Fed. Rep. of Germany 
Filed Mar. 6, 1990, Ser. No. 489,459 
Claims priority, application Fed. Rep. of Germany, Mar. 15, 
1989, 3908376 
Int. Cl.5 P64G 1/28 
USS. Cl. 244—158 R 16 Claims 
1. In a spacecraft subjected to gas pressure under conditions 
of weightlessness or microgravity, apparatus for supporting at 
least one vibration-generating device, comprising: 
a platform for receiving and supporting the vibration- 
generating device, 
means for positioning the platform within the spacecraft in 
such manner as to essentially decouple the platform from 
the spacecraft so that vibrations generated by the device 
are not transmitted to the spacecraft, wherein the position- 
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ing means comprises means for aerodynamically stabiliz- 
ing the platform within the spacecraft, and wherein said 


stabilizing means requires operating power, and the plat- 
form comprises means for generating the operating power 
for the stabilizing means. 


5,098,041 

ATTITUDE CONTROL SYSTEM FOR 

MOMENTUM-BIASED SPACECRAFT 
David S. Uetrecht, Redondo Beach, Calif., assignor to Hughes 

Aircraft Company, Los Angeles, Calif. 
Filed Jun. 7, 1990, Ser. No. 534,216 
Int. Cl.5 B64C 1/20 

U.S, Cl, 244—164 


1. An attitude and nutation control system for a momentum- 

biased vehicle having roll, pitch, and yaw axes comprising: 

(a) sensor means for measuring instantaneous roll attitude; 

(b) estimator means coupled to said sensor means for predict- 
ing steady-state values for roll attitude, roll rate, and yaw 
rate; 

(c) logic means coupled to said estimator means for generat- 
ing correction signals when the steady-state values for roll 
attitude, roll rate, and yaw rate are outside predetermined 
limits; 

(d) a plurality of thrusters for producing torque for bringing 
the steady-state values for roll attitude, roll rate, and yaw 
rate within predetermined limits; and 

(e) firing means coupled between said logic means and said 
thrusters for activating said thrusters in response to the 
correction signals, said firing means also serving to deter- 
mine torques associated with changes in the correction 
signals for use by said estimator means. 
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5,098,042 
SYSTEM FOR MAINTAINING A SET OF BEPLOYABLE 
ELEMENTS EN A FOLDED POSITION ON A 
SPACECRAFT 
Daniel Viale, Fayence, France, assignor to Seciete Anonyme 
dite: Aerospatiale Seciete Nationale Industrielle, Parris, 
France 
Filed Jan. 25, 1991, Ser. No. 647,516 
Claims priority, application France, Feb. 6, 1990, 90 01352 
Int. C15 EO4H 12/18; 15/26 
USS. Cl. 244—173 15 Claims 


1. A system for maintaining in a folded position a set of 
elements that are hinged to one another and to a structure 
(such as solar panels on a spacecraft), which elements are 
capable of occupying either said folded position in which said 
elements form a stack, or else a deployed position in which said 
elements are in end-to-end alignment, said system comprising: 

a retaining member passing through said elements in the 

folded position and connected by a first one of its ends to 
said structure and bearing via a second one of its ends 
against the outermost element of said set; 

locking means for locking said retaining member in the 

folded position of said element; and 

control means for unlocking said locking means and releas- 

ing said retaining member, thereby enabling said set of 
elements to pass from the folded position to the deployed 
position; 

wherein said locking means comprise a plurality of balls 

regularly distributed around the first end of said retaining 
member and engaging in respective spherical depressions 
formed around said first end; and 

wherein said control means comprise a cam-forming piece 

coaxial with said retaining member and capable of occu- 
pying a first position in which said balls are urged with 
point contact by the cam-forming piece into the spherical 
depressions of said retaining member, thereby locking it, 
and a second position in which the balls are moved away 
from the spherical depressions of said retaining member, 
thereby releasing it. 


5,098,043 
INTEGRATED POWER HINGE ACTUATOR 

Aldo Arena, Smithtown, N.Y., assignor to Grumman Aerospace 

Corporation, Bethpage, N.Y. 

Filed Feb. 27, 1990, Ser. No. 485,541 
Int. Cl.5 B64C 9/02 

USS. Cl. 244—215 4 Claims 

1. A power hinge actuator assembly for an aircraft control 
surface comprising: 


GENERAL AND MECHANICAL 
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a fixed aircraft structure having space in the interior thereof; 

a single rotary power actuator located in the interior space 
and having a first end of a movable output arm connected 
to and extending outwardly from the actuator for rotation 
about a first axis; 

hinge means pivotally connecting the control surface to the 
fixed aircraft structure; 


a push rod located externally of the aircraft structure and 
pivotally connected at a first end to the arm for pivotal 
rotation about a second axis parallel to the first, a second 
end being pivotally connected to the control surface and 

pivotally rotatable about a third axis parallel to the first 
Axis; 

wherein movement of the actuator arm causes linked deflec- 
tion of the control surface. 


5,098,044 
HIGHWAY CROSSING CONTROL SYSTEM FOR 


Zalmai Shahbaz, Penfield, ali of N.Y., assignors to General 
Railway Signal Corporation, Rochester, N.Y. 
Division of Ser. No. 456,122, Dec. 22, 1989. This application Jul. 
15, 1991, Ser. Ne. 731,171 
Int. Cl. B61L 3/12 


US. Cl, 246—187 A 14 Claims 


8. In an apparatus for controlling the operation of highway 
crossing protection equipment which guards railroad tracks 
which extend across the highway crossing, along which tracks 
trains travel, the improvement comprising means for transmit- 
ting a first radio message from the train to the equipment when 
the train approaches the crossing and is beyond a safe braking 
distance from the crossing, means for transmitting a second 
radio message from the crossing acknowledging the first mes- 
sage, and means for stopping the approaching train before it 
reaches the safe braking distance unless the second message is 
received. 


5,098,045 
CONCEALED GUTTER HANGER 
Kenneth V. Pepper, Plymouth, Wis., assignor to Bemis Manu- 
facturing Company, Sheboygan Falls, Wis. 
Filed Oct. 13, 1989, Ser. No. 421,248 
Int. Cl.5 E04D 13/06 
US. Cl. 248—48.2 17 Claims 
1. A rain gutter system comprising a gutter including an 
outer portion including an outer part which, when in use, 
extends vertically and an outer support which extends in- 
wardly and has an under surface, and an inner portion which is 
located in spaced parallel relation to said outer portion and 
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which includes an inner part which, when in use, extends 
vertically and an inner support which extends outwardly and 
has an under surface, said inner part of said inner portion 
having an outwardly facing surface, and a support bracket 
including a base portion which is adapted to be fixed to a 
structure and which, when in use, extends vertically, an arm 
extending outwardly from said base portion and including an 
outer end including a first generally horizontal surface, and a 
second generally horizontal surface in opposed spaced relation 
to said first horizontal surface, said first and second horizontal 
surfaces terminating in a substantially vertical plane and defin- 
ing therebetween an outwardly opening slot engaged with said 
under surface of said outer support of said outer portion, and a 


resilient support extending from said arm and movable be- 
tween a normal supporting position engaged with said under 
surface of said inner support of said inner portion and a re- 
tracted position affording passage therepast of said inner sup- 
port of said inner portion of said gutter, said resilient support 
comprising a U-shaped finger having a rigid portion extending 
downwardly from said arm from a location in horizontally 
spaced relation from said base portion and including a lower 
end, and a flexibly resilient portion including a curved part 


extending from said lower end of said rigid portion and having 
an outer end, and an end part extending upwardly from said 
outer end of said curved part and toward said outwardly facing 
surface of said inner part and toward said under surface of said 
inner support. 


5,098,046 
ELECTRICAL JUNCTION BOX MOUNTING BRACKET 
DEVICE AND METHOD 
Ronald D. Webb, 1176 E. Corson St., Pasadena, Calif. 91101 
Continuation-in-part of Ser. No. 118,444, Nov. 9, 1987, 
abandoned. This application Feb. 12, 1990, Ser. No. 479,388 
Int. Cl.5 G12B 9/00 


US. Cl, 248—27.1 33 Claims 


1. An installed bracket device for mounting a junction box in 
a structure comprising a floor, a floor track and a partition, the 
partition comprising a front wall and a rear wall with an inte- 
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rior space therebetween, the floor track being secured to the 
floor inside the interior space, the bracket device comprising: 
a) a base fixedly attached to the floor track so that the 
bracket device is fixedly secured to the floor without 
mounting the device to any stud of the partition; 
b) a riser extending upwardly from the base; and 
c) an annular plate having a front face and a rear face, the 
plate being attached to an upper portion of the riser and 
having an opening sufficiently large to receive an electri- 
cal device accessible from the exterior side of the front 
wall, the plate having means for attaching a cover ring to 
its front face and a junction box to its rear face, so that the 
plate is between the box and the front wall. 


5,098,047 
TUBE CLAMP 
David A. Plumley, Livonia, Mich., assignor to Flex Rail, Inc., 
Livonia, Mich. 
Filed Oct. 18, 1990, Ser. No. 599,435 
Int. Cl.5 F16L 3/22 
US. Cl. 248—68.1 


1. A tube clamp assembly (10) of the type for clamping and 
supporting rigid couplings (30) for fluid lines and flexible 
elastomeric grommets (32) disposed about a fluid line for re- 
ducing shock and vibration, said tube clamp (10) comprising: 
a pair of oppositely facing clamping members (12u, 12/) each 
having generally U-shaped cross section defined by a pair 
of spaced apart side walls (14f, 146; 16f, 165) and a con- 
necting wall (18u, 18/) extending therebetween, said side 
walls (14f, 146; 16f, 166) defining at least one clamping 
seat (26) at distal free ends (22f, 22; 24f, 245) of said side 
walls and a clamping hole (28) for mounting one of the 
couplings (34) and the grommets (32) between said clamp- 
ing members (12u, 12); 

characterized by including gripping means (50) extending 
into said clamping hole (28) from only a portion of said 
clamping seat (26) and leaving a major portion of said 
clamping seat free of said gripping means for biting into 
and gripping an elastomeric grommet (32) upon applica- 
tion of a predetermined clamping force to said clamping 
members (12u, 12/) to prevent sliding movement of the 
grommet (32) relative to said clamping members (12u, 12/) 
and for yielding and permanently deforming away from a 
rigid coupling (30) upon application of the predetermined 
clamping force to allow the rigid coupling (30) to be 
seated against said clamping seat (26). 
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5,098,048 
GUIDING CATHETER STABILIZER 
Chiayu Chen, 2001 N. Adams St. #333, Arlington, Va. 22201 
Filed May 18, 1988, Ser. No. 195,302 
Int. Cl.5 A61M 5/00 
US. Cl. 248—74,2 


25 
i ‘ a ll 


1. A catheter connector stabilizer comprising: 

an L-shaped plate having a connector-receiving arm and a 
stabilizer arm at right angles to said connector-receiving 
arm, 

brackets on said connector-receiving arm for holding a 
connector on said arm, 

said finger pads on said stabilizer arm, 

whereby a person can, with one hand, hold said stabilizer 
steady by pressing fingers against it while simultaneously 
manipulating a catheter or connector with thumb and 
forefinger. 


5,098,049 
BALANCED SUPPORTING ARM 
Jan van Viaardingen, Maartensdijk, Netherlands, assignor to 
Egripment B.V, Av Nederhorst Den Berg, Netherlands 
Filed Apr. 5, 1991, Ser. No. 681,050 


Claims priority, application Netherlands, Apr. 9, 1990, 
9000830 


Int. Cl.5 F16M 3/00 
US. Cl. 248—123.1 


1. A balanced supporting arm, comprising a substantially 
elongate structural member which is mounted on a supporting 
assembly for tilting movement and which is provided with at 
least one bellows mounted under at least one end of the sup- 
porting arm, characterized in that: 

the bellows has an inoperative condition wherein it is at least 

substantially empty and an operative condition wherein 
the bellows is filled with a gas under a predetermined 
working pressure; 

the balanced supporting arm comprises means for detecting 

the tilting speed of the supporting arm; 

and that the balanced supporting arm comprises means, 

connected with said means for detecting the tilting speed, 
for bringing the bellows from the inoperative condition 
into the operative condition when the means for detecting 
the tilting speed detect that the tilting speed exceeds a 
predetermined value. 


GENERAL AND MECHANICAL 


5,098,050 
PORTABLE DECOY STAND 
Gary L. Bruns, HC 68, Box 46, Chappell, Nebr. 69129; William 
N. Hendrix, Julesburg, Colo. 80737, and Glenn D. Toyne, 
11759 Hwy. 59, Sedgwick, Colo. 80749 


2 Claims Continuation of Ser. No. 517,231, May 1, 1990. This application 


Aug. 16, 1991, Ser. No. 745,947 
Int. Cl.5 AOIM 31/06 


US. Cl, 248—176 16 Claims 


1. Portable decoy stand for supporting a bird decoy, said 
stand comprising: 

(a) stationary base means; and 

(b) attachment means for attaching said decoy to said base 

means; 

wherein said attachment means enables said decoy to bob 
relative to said base means comprises a rotatable and swingable 
upright post which. 


5,098,051 
FLEXIBLE BANDING AND INSTRUMENT SUPPORT 
SYSTEM 
Gerald T. Aldridge, and Jerry L. Peters, both of Shelby County, 
Tenn., assignors to Aluma-Form, Inc., Memphis, Tenn. 
Division of Ser. No. 917,064, Apr. 8, 1986, Pat. No. 4,759,521, 
which is a division of Ser. No. 601,678, Apr. 18, 1984, Pat. No. 
4,635,888. This application May 9, 1988, Ser. No. 191,403 
Int. Cl.5 E04G 3/00 


US. Cl. 248—231 2 Claims 


1. A flexible banding and instrument support system for use 
in securing an instrument to a supporting utility pole or other 
structure, comprising, a pair of flexible banding means pro- 
vided for substantially surrounding a pole and capable of con- 
forming to its outer surface upon tightening of the system 
therearound, a bracket held by said flexible banding means to 
said supporting pole, said bracket capable of cooperating with 
fastening means for stable connection of an instrument to said 
supporting pole, each flexible banding means having a pair of 
free ends, a connector cooperating with the ends of each band- 
ing means and which when adjusted into a tightened position, 
drawing the proximate band ends together for securement of 
the banding means, its bracket, and any instrument held 
thereby securely to said supporting pole, said bracket including 
a first pair of base members provided upon the said bracket and 
disposed for being embraced by a pair of said pair of flexible 
banding means when tightened upon said supporting pole, said 
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first pair of base members each having a pair of extending 
edges projecting therefrom, said extending edges of each pair 
extending substantially towards each other, to provide a spac- 
ing therebetween for accommodating and retaining the inser- 
tion of its respective flexible banding means therein for secure- 
ment of the bracket to said supporting utility pole, a third base 
member integrally formed linking between the said first pair of 
base members, and in part arranged forwardly thereof, said 
third base member having an aperture therethrough, a bolt, 
said bolt disposed for being accommodated through the third 
base member aperture, with said bolt having head and threaded 
portions, the threaded portion extending forwardly of the third 
base member, and with the head of the bolt being arranged 
upon the opposite side of the third base member, and therein 
embraced between the first pair of base members to prevent its 
turning during installation of any instrument to said supporting 
pole, with said third base member useful for holding electrical 
or other instruments to said supporting pole. 


5,098,052 
MAGNETIC SUPPORT TRAY FOR LADDER SHELF 
Daniel L. Beck, 1010 W. Ash, Blytheville, Ark. 72315 
Filed Jun. 6, 1991, Ser. No. 710,954 
Int. Cl.5 EO6C 7/14 


1. In combination with a ladder of the type including a 
horizontally outwardly projecting shelf defining upwardly 
facing support surface means, a generally planar magnetic tray 
member supported from said shelf for magnetic securement of 
ferris material items in position on said tray member, said tray 
member including first and second pairs of remote marginal 
portions intersecting “X” and “Y” axes of said tray member 
disposed in the plane of said tray member and normal to each 
other, at least one pair of said marginal portions including 
depending marginal flanges extending therealong, said tray 
member including a downwardly offset central portion defin- 
ing an upwardly opening central recess and including an un- 
dersurface disposed in a plane containing the lower extremities 
of said marginal flanges, said tray member being supported 
from said shelf with said undersurface and lower extremities 
engaged with said support surface means and with a first pair 
of said marginal portions projecting outwardly beyond corre- 
sponding marginal portions of said shelf, a clamp bar disposed 
immediately beneath said shelf and extending between and 
outwardly beyond said corresponding marginal portions, and 
adjustable effective length elongated fastener means extending 
between said first pair of marginal portions and the portions of 
said clamp bar extending outwardly of said corresponding 
marginal portions with said shelf adjustably removably 
clamped between said clamp bar and tray member. 
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5,098,053 
SELECTIVELY CONTROLLED KEYBOARD SUPPORT 
Michael J. Cotterill, Unit 9, 141 - 151 Taren Point Road, Taren 
Point, New South Wales, 2229, Australia 
Continuation-in-part of Ser. No. 452,048, Dec. 18, 1989, Pat. No. 
4,988,066. This application Jan. 7, 1991, Ser. No. 637,702 
The portion of the term of this patent subsequent to Jan. 29, 
2008, has been disclaimed. 
Int. Cl.5 E04G 3/00 
USS. Cl. 248—281.1 


1. A keyboard support apparatus of the kind having a mount- 
ing bracket, a support member, at least one linkage bar pivot- 
ally connected to the mounting bracket and to the support 
member whereby the support member and bar are adapted for 
movement in a vertical reference plane between a raised or 
lowered position relative to the mounting bracket, and locking 
means for immobilizing the apparatus against said movement; 
the locking means comprising a locking member (30) pivotally 
mounted to the support member (15), a linkage bar (80) extend- 
ing from the mounting bracket to the locking member and 
acting to pivotally rotate the locking member (30) with respect 
to the support member (15) as the support member is raised and 
lowered, and a means associated with the locking member 
which is interengageable with a formation associated with the 


support member to prevent said pivotal rotation. 


5,098,054 
MOUNTING BRACKET FOR A GENERALLY 
CYLINDRICAL ARTICLE 
Edward P. Dyer, Germantown, Wis., assignor to Tyton Corpora- 
tion, Milwaukee, Wis. 
Filed Jul. 9, 1990, Ser. No. 550,322 
Int. Cl.5 F16M 13/00 
U.S. Cl. 248—313 


1. A clamp for holding a generally elongated, generally 
cylindrical article, said clamp comprising 

radial holding means for engaging the circumference of the 
article, said radial holding means including a band having 
separable portions and releasable means for connecting 
said separable portions to define a generally annular ring, 
said releasable means providing means for selectively 
expanding and contracting said annular ring so that said 
band is operable to apply a preselected clamping force 
about the periphery of the article, 
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axial holding means for engaging the article at axially spaced- 
apart surfaces, said axial holding means including a plural- 
ity of stops spaced axially relative to each other and 
adapted to engage said article at the space-apart surfaces 
of the article so that the article is held in said clamp against 
movement in an axial direction relative to said band and 

mounting means for connecting said axial holding means and 
said radial holding means to a mounting plate, said mount- 
ing means including 
a web fixed to said band, 
spaced apart legs projecting laterally from said web to define 
a generally U-shaped body, 

means connected to each of said legs for selectively engag- 
ing the mounting plate including a pair of spaced, opposed 
surfaces extending generally laterally from a respective 
one of said legs and having an inherent bias so that said 
clamp can be supported from the mounting bracket by 
engaging the mounting plate between said pairs of op- 
posed surfaces so that the mounting plate is clamped 
therebetween, 

a second web spaced from said first web and extending 

between said spaced apart legs, and 

said second web has an inherent bias so that said bracket can 

engage said second web to displace said second web 
against said bias and thereby bias said second web and said 
second legs when said bracket is engaged between said 
opposed surfaces. 

4. A clamp as set forth in claim 1 wherein said releasable 
means includes, on one of said separable portions, a clip defin- 
ing a first set of ratchet teeth and a surface in opposed-facing 
relation to said teeth and having a normal position spaced from 
said teeth a predetermined distance, said surface having an 
inherent spring force so that said surface is movable away from 
said normal position and away from said ratchet teeth against 
said spring force, and, on another of said separable portions, a 
body movable into engagement with said clip and defining a 
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nected to one end of said cable at an attachment point; said 
cable being of a selected length, based on the length of a roll to 
be supported thereby, so that said attachment point for each 
hook is disposed in linear alignment with both said right-an- 
gled second corner and said suspension point, said back por- 
tions are vertically disposed, and said insert portions of the 
respective hooks extend towards each other in horizontal 
alignment, when said insert portions are received in the oppo- 
site ends of an open-ended roll and said roll is supported by 
said cable from said suspension point. 


5,098,056 
SUPPORT ARRANGEMENT FOR DECORATIVE 
PLAQUE 
Andrew L. Alger, Wilnette, and Ray Zinn, Bolingbrook, both of 
Ill., assignors to The Norman Rockwell Gallery, Limited, 
Niles, Il. 
Filed Mar. 25, 1991, Ser. No. 674,096 
Int. Cl.5 A47B 97/04 
U.S. Cl. 248—463 


1. A dual position support arrangement for an associated 
article such as a decorative plaque, collector plate, or picture 


second set of ratchet teeth arranged to engage said first set of frame, said support arrangement comprising: 


teeth on said clip, said body having a width greater than said 


predetermined distance so that, when said body is engaged 
with said clip, said surface on said clip is biased away from said 
first set of ratchet teeth and said sets of ratchet teeth are biased 
into engagement. 


5,098,055 
SELF-ADJUSTMENT HOOK AND SLING SUSPENSION 
FOR ROLLED SHEET MATERIALS 
Phillip M. Leonian, 80 Central Park West, Apt. 25B, New York, 
N.Y. 10023 
Filed Nov. 2, 1990, Ser. No. 608,254 
Int. Cl.5 B6SH 19/00 


ag ne 


7 


1. A suspension assembly for use in supporting an open- 
ended horizontal roll of sheet material comprising a suspension 
cable having a pair of ends and a central suspension point 
equidistant therebetween; and a pair of generally C-shaped 
hooks each having an upper shank portion, a back portion, and 
a lower insert portion extending along a single plane; said back 
and insert portions each being substantially straight; said shank 
and back portions meeting each other at a first corner and said 
back and insert portions meeting each other at right angles at 
a second corner; said shank portion of each hook being con- 


a unitary support bracket attachable to a rearwardly facing 
surface of said associated article, said bracket including 
upper and lower attachment portions each attachable to 
said associated article, said bracket further including a 
central loop-receiving region intermediate said upper and 
lower attachment portions, said loop-receiving region 
projecting integrally from a common plane defined by 
said upper and lower attachment portions, and defining a 
loop-receiving opening; 

said loop-receiving region having a generally channel-like 
cross-section open in a direction toward said associated 
article, said support bracket comprising a double thickness 
of material including a backing layer spanning and closing 
the channel-like cross-section of said loop-receiving re- 
gion; and 

a support loop movably connected to said support bracket, 
said support loop including a pair of journal portions 
extending along a common axis and joined together by a 
loop-like strut portion of said support loop, said journal 
portions being movable toward each other by resiliently 
flexing said strut portion, said journal portions being rotat- 
ably received within said loop-receiving region of said 
support bracket and held in captive relationship therein by 
said backing layer, 

said support loop further including locking means, separate 
from said loop-like strut portion, extending generally at a 
right angle from at least one of said journal portions, and 
through said loop receiving opening of said support 
bracket, said support bracket including retaining tab 
means projecting rearwardly from one of said attachment 
portions for releasably retaining said locking means, said 
locking means retaining said support look in movably 
connected relationship with said support brackets, 

said locking means cooperating with said support bracket, 
by flexing of said strut portion, so that said locking means 
releasably retains said support loop in a selected one of: (1) 
a first lower position of said support loop to permit said 
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associated article to be supported in a free-standing, gener- 
ally upright position by said support loop, and (2) a second 
upper position of said support loop, wherein said locking 
means is retained by said retaining tab means, to permit 
said associated article to be supported by hanging by said 
support loop, 

said support loop being rotatable relative to said support 
bracket between said first and second positions upon 
release of said locking means. 


5,098,057 
SHAFT ANCHORING APPARATUS 

Carl H. Gran, 2610 64th St. SW., Naples, Fla. 33999; Charles 
Reed, 129 Johnson Ct., Naples, Fla. 33942, and Arthur A. 
Smith, 176 Cape Sable Dr., Naples, Fla. 33942 

Continuation-in-part of Ser. No. 421,746, Oct. 16, 1989, 
abandoned. This application Jan. 16, 1991, Ser. No. 642,083 
Int. Cl.5 E02D 5/74 


1. Anchoring apparatus for anchoring a vertical shaft to the 
ground comprising 

an anchor pin made from a single steel rod having a helically 
coiled portion at its lower end designed to be screwed into 
the ground, and having its upper end designed to extend 
vertically upwardly from the ground and then being 
formed into a handle to aid in screwing the helically coiled 
portion of the anchor pin into the ground; and 

a shaft holder releasably attached to the vertically extending 
portion of the upper end of the anchor pin and the shaft 
holder including a body portion having a vertical shaft- 
receiving opening laterally offset from said vertically 
extending portion and axially aligned with a central axis of 
the helically coiled portion of the anchor pin through 
which a shaft to be supported is adapted to extend and 
locking means on the shaft holder for releasably locking 
the shaft in position within said shaft-receiving opening. 
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5,098,058 
HOLDING DEVICE FOR A TILTABLE MIRROR FOR 
VEHICLES 
Herwig Polzer; Richard Seubert, both of Miltenberg, and Hai J. 
Fuchs, Dorfprozelten, all of Fed. Rep. of Germany, assignors 
to Hohe KG, Collenberg, Fed. Rep. of Germany 
Division of Ser. No. 424,934, Oct. 23, 1989, Pat. No. 5,056,751, 
which is a division of Ser. No. 239,384, Sep. 1, 1988, Pat. No. 
4,896,859. This application Mar. 15, 1991, Ser. No. 669,936 
Claims priority, application Fed. Rep. of Germany, Sep. 3, 
1987, 8711959[U] 
Int. Cl.5 F16M 13/00 
USS. Cl. 248—549 


1. An outside mirror for a vehicle, said outside mirror com- 

prising: 

a mirror base, 

a mirror housing tiltably mounted on said mirror base for 
movement relative to said mirror base and out of a posi- 
tion of normal use, 

means for holding said mirror housing in the position of 
normal use at the mirror base, 

an edge of said mirror housing bearing against an edge of 
said mirror base, 

a swivel lever for holding said mirror housing in a defined 
tilted end position, said swivel lever having two ends, 

a holding plate projecting from said mirror base in a direc- 
tion of said mirror housing, one end of said swivel lever 
being pivotally mounted on said holding plate and includ- 
ing a trap portion for engagement with said mirror hous- 
ing in said tilted end position 

a slot defined in said mirror base, the other end of said swivel 
lever including a lug for engagement against an edge 
portion of said slot when said mirror housing is in said 
tilted end position, 

a spring accommodated within said mirror base with one 
end of said spring engaging said mirror base and an oppo- 
site end of said spring engaging said swivel lever, said lug 
of said swivel lever being held in engagement against said 
edge portion of said slot by said spring while said mirror 
housing engages said trap portion to maintain said mirror 
housing in said tilted end position until a manual force 
overcomes the bias of said spring against said swivel lever 
to move said mirror housing out of said trap portion and 
said lug from engagement with said edge portion of said 
slot to enable return of said mirror housing to said position 
of normal use while overcoming a frictional force of said 
mirror housing contacting said swivel lever. 


5,098,059 
CONCRETE FORMING MEMBER FOR USE IN 
CONCRETE CASTING 

Robert D. Sawyer, 6365 S. 20th St., Apt. 15, Oak Creek, Wis. 

53154 

Filed Apr. 11, 1990, Ser. No. 508,043 
Int. Cl.5 E04G 9/05 

US. Cl. 249—16 29 Claims 

1. A concrete forming member comprising a foam piece 
adapted for use in concrete casting, the foam piece having a 
front surface, a back surface, and edges, said forming member 
further comprising flexible, non-permeable plastic film sur- 
rounding said foam piece and covering said front surface, back 
surface, and edges of said foam piece, said foam piece having 
defined therein at least one groove extending from said back 
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surface of said foam piece toward said front surface of said 
foam piece, and said forming member further comprising a 
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wood beam in each groove, each wood beam in each groove 
including a surface that defines a portion of said back surface of 
said foam piece. 


5,098,060 
PINCHCOCK 

Joachim Mogler, Austrasse 34-36, D-7100 Heilbronn; Klaus 

Gaul, Kirchhardt; Gerd Swaczyna, Untereisesheim, and Hel- 

mut Wiedmann, Heilbronn, all of Fed. Rep. of Germany, 

assignors to Joachim Mogler, Heilbronn, Fed. Rep. of Ger- 

many 

Filed Jun. 20, 1991, Ser. No. 718,547 

Claims priority, application Fed. Rep. of Germany, Jun. 22, 

1990, 4019889 
Int. Cl.5 F16K 7/06 


US, Cl. 251—7 6 Claims 


1. A pinchcock comprising a housing, a tube section of 
elastically flexible material arranged in the housing, a pinching 
element displaceable in the housing in a direction extending 
transversely to the longitudinal axis of the tube section and 
engaging on the outer side of the tube section, an actuating 
member for displacing the pinching element and a cam ar- 
ranged on the actuating member and engaging on the pinching 
element, said cam being rotatable about an axis aligned at right 
angles to the longitudinal axis of the tube section and to the 
direction of displacement of the pinching element, character- 
ized in that the pinching element is a ball (25), that the housing 
consists of two substantially mirror-inverted, plastic molded 
parts (2, 3) and the cam (24) which is also designed as a plastic 
molded part is rotatably mounted in the one molded part (3) of 
the housing, that the tube section (5) which is also designed as 
a molded part has sealing flanges (6, 7) at its ends, that these 
sealing flanges (6, 7) fit into corresponding end sections (8, 9) 
of the plastic molded parts (2, 3), said end sections being pro- 
vided with external threads, and that flanges (10, 11) of con- 
nection pipes (12, 13) are adapted to be directly connected to 
the sealing flanges (6, 7) so as to be liquid and gas tight by way 
of screw members (14, 15) fitting onto the external threads of 
the end sections (8, 9). 
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5,098,061 
CASCADED PNEUMATIC IMPULSE SEPARATION 
SYSTEM AND VALVES THEREFOR 
Robert N. Hohenshil; James C. Putt, both of Doylestown; Rich- 
ard L. Rauckhorst, North Canton, and David M. Ronyak, 
Copley, all of Ohio, assignors to The B. F. Goodrich Company, 
Akron, Ohio 


Continuation-in-part of Ser. No. 240,030, Sep. 2, 1988, Pat. No. 
4,878,647. This application Mar. 17, 1989, Ser. No. 325,271 
Int. Cl.5 F16K 31/40; B64D 15/16 

US. Cl, 251—30.05 


1. A valve consisting essentially of pilot and output sections, 

the pilot section including a pilot housing containing a pilot 
cavity, inlet conduit means extending from the exterior of 
the pilot housing to the pilot cavity, exhaust conduit 
means extending from the pilot cavity to the exterior of 
the pilot housing, and intermediate conduit means extend- 
ing from the pilot cavity to said output section, gate means 
configured for movement from a load position during 
which the inlet conduit means is in fluid communication 
through said pilot cavity with said intermediate conduit 
means and said exhaust conduit means is sealed off from 
fluid communication with said intermediate conduit 
means by said gate means, and a dump position during 
which the exhaust conduit means is in fluid communica- 
tion through said pilot cavity with said intermediate con- 
duit means while said inlet conduit means is disconnected 
from said intermediate conduit means; and 

the output section including an output housing containing an 

output cavity having an inlet port in fluid communication 
with said intermediate conduit means, an exhaust vent, 
and an outlet port in fluid communication with output 
conduit means and accumulation means, the outlet port 
being proximate to the exhaust vent, and a poppet con- 
tained within said output cavity configured for movement 
from a load position during which fluid under pressure 
may enter the output cavity and force the poppet to seal 
off movement of fluid into the exhaust vent while permit- 
ting flow of fluid to the outlet port and a dump position 
during which fluid under pressure may flow from said 
accumulation means through said output conduit means to 
said vent. 

50. A fluid impulse separation system comprising at least one 
master valve, at least a first slav valve, having a fluid-operated 
actuator and at least one fluid impulse separation apparatus 
operably connected by associated conduit means; 

said master valve having a first fluid output port and a sec- 

ond fluid output port, said first output port being operably 
connected to the fluid-operated actuator of said first slave 
valve and a second outlet port operably connected to one 
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of a fluid impulse separation apparatus and a second slave 
valve; 

each of said first and second slave valves having a fluid 
output port operably connected to at least one of a fluid 
impulse separation apparatus and a third slave valve; 

each said fluid impulse separation apparatus comprising an 
outer surface layer and an inflatable member positioned 
beneath the outer surface layer such that fluid impulse 
inflation of said inflatable member causes reaction move- 
ment of said outer surface layer; 

said master valve and said first, second and third slave valves 
and each fluid impulse separation apparatus being opera- 
bly connected, said master valve including means for 
initiating dumping, such that dumping of said master valve 
causes inflation of any inflatable member to which an 
output port of said master valve is operably connected and 
actuates any slave valve to which an output port of said 
master valve is operably connected, respectively. 


5,098,062 
MAGNETIC VALVE INCORPORATING A PERMANENT 
MAGNET FOR EFFECTING VALVE CLOSURE 

Cornelius Lungu, Biihlertal, Fed. Rep. of Germany, assignor to 

Melitta-Werke Bentz & Sohn, Minden, Fed. Rep. of Germany 
PCT No. PCT/DE89/00253, § 371 Date Feb. 27, 1990, § 102(e) 

Date Feb. 27, 1990, PCT Pub. No. WO89/10511, PCT Pub. 

Date Nov. 2, 1989 

PCT Filed Apr. 22, 1989, Ser. No. 473,939 

Claims priority, application Fed. Rep. of Germany, Apr. 28, 

1988, 3814359 
Int. Cl.5 F16K 31/08, 31/02 


US. Cl. 251—65 7 Claims 
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4. A liquid container having an opening and a magnetic 
valve for closing said opening when current is absent, compris- 
ing: 

a plastic housing; 

an electromagnet driving means including a U-shaped mag- 

netizable yoke having a winding on a part of said yoke; 
an armature pivotally attached to said housing, said arma- 
ture being a soft magnetic material; 

a permanent magnet disposed on said armature; 

a pole plate disposed between said permanent magnet and 

the part of said yoke having said winding thereon; 

said permanent magnetic and said pole plate having two 

magnetic poles oriented toward said part of said yoke; said 
part of the yoke and said pole plate having a substantially 
planar separating face therebetween; and 

a valve cune disposed on said armature for closing said 

opening. 
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5,098,063 
MOTOR ACTUATOR FOR VALVE 
Norbert Ronzon, Balve, Fed. Rep. of Germany, assignor to 
Knebel & Rottger GmbH, Iserlohn, Fed. Rep. of Germany 
Filed Jun. 25, 1991, Ser. No. 720,901 
Claims priority, application Fed. Rep. of Germany, Feb. 13, 
1991, 4104318 
Int. Cl.5 F16K 31/05 


USS. Cl. 137—554 8 Claims 


1. In combination with a flow-control valve having 

a housing having a nonrotatable polygonal-section stem 
centered on a valve axis; and 

a spindle coaxial with the stem, projecting axially therefrom, 
and formed with at least one peripheral tooth, an actuator 
comprising: 

an electric drive motor having a housing and a drive shaft 
projecting from the housing along the axis; 

a sleeve fixed to the drive-motor housing coaxially with the 
shafts and formed with a seat complementarily engageable 
with the polygonal-section stem, whereby the sleeve and 
drive-motor housing are rotationally locked to the stem; 

a coupling fixed on the drive shaft and fitting complementa- 
rily over the spindle at the tooth thereof to rotationally 
interconnect the spindle and drive shaft; and 

a rotary potentiometer in the sleeve having 
a rotary part fixed on the drive shaft and 
a nonrotating part fixed on the motor housing. 


5,098,064 
ENGINE THROTTLE BLADE SEALING 
Paul D. Daly, Troy, and Robert A. McArthur, Drayton Plains, 
both of Mich., assignors to Siemens Automotive L.P., Auburn 
Hills, Mich. 
Division of Ser. No. 481,076, Feb. 16, 1990, Pat. No. 5,035,214. 
This application Jun. 25, 1991, Ser. No. 720,971 
Int. Cl.5 FO2D 9/10; F16K 1/226; B21D 53/84 
US. Cl. 251—306 2 Claims 


1. The method of making a throttle blade for a throttle body 
assembly of an internal combustion engine which comprises: 

creating a main blade body with a radially outer margin at 
least a majority of whose circumferential extent is to 
receive a seal that is relatively less rigid than said main 
blade body, including creating one or more apertures in 
that portion of said radially outer margin that is to receive 
a seal; and 
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molding material onto said portion of said main blade body 
to create such a seal, including molding said material into 
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5,098,066 
CLAMP FOR HANGING JACK 


said one or more apertures, wherein said one or more Frederick E. Willeox, III, Housten, Tex., assignor to Perma Pile 


apertures are throughholes extending through said main 
blade body, and the step of molding said material into said 
one or more apertures comprises molding said material 


completely through said one or more apertures to inte- U-S. Cl. 254—134 


grally join portions of said material that are disposed on 
opposite sides of said main blade body. 


5,098,065 
MINE EXTRACTION DEVICE AND METHOD 
Aldo Beletich, 14 Victor Avenue, Valentine, New South Wales, 
2280, Australia 
Continuation of Ser. No. 369,050, Jun. 20, 1989, abandoned. 
This application Feb. 27, 1991, Ser. No. 662,393 
Int. Cl.5 B65G 7/00 
US. Cl. 254—1 11 Claims 


1. Apparatus for removing equipment from a mine in the 
presence of potential further collapse of the roof of the mine, 
the apparatus comprising: 
a base member capable of being moved within the mine to 
within reach of mining equipment to be removed; 

extraction means mounted on said base member and which 
includes a rack having a first end adapted to be connected 
to the mining equipment to be removed from the mine, 
said extraction means further including means for moving 
said rack relative to said base member for facilitating 
extraction of the mining equipment; and 

roof support means for both preventing slipping movement 

of said extraction means and further collapse of the mine 
roof as said extraction means extracts the mining equip- 
ment, said roof support means including an arm and means 
for pivotally connecting said arm at a first end thereof to 
said base member, said arm being adapted for engaging the 
mine roof at a second end thereof, said arm being adjust- 
able in length and in angular position for enabling attain- 
ment of an angle between said base member and said arm 
of between 60 to 80 degrees, 

whereby said arm being pivoted at an angle of between 60 

and 80 degrees with respect to the base member as said 
arm engages the mine roof prevents the slipping move- 
ment of the extraction means during extraction of the 
mining equipment and prevents further collapse of the 
mine roof during the extraction of the mining equipment 
which might otherwise occur if the roof were not engaged 
by the arm. 


Foundation Restoration 


Systems, Inc., Houston, Tex. 
Filed Jan. 18, 1991, Ser. No. 642,826 
Int. Cl.5 B66F 3/00 
4 Claims 


4. Hanging jack clamp for vertically attaching a jack to a 
foundation member, comprising: 
a bottom component, comprising 
a base having an upper horizontal surface and a lower 
horizontal surface, 
a pair of channel guides on the lower horizontal surface 


for hangingly receiving the jack, 

an outer upright connected to an end of said base having 
a first pair of transverse threaded passageways there- 
through, 

an inner upright connected to the opposite end of said base 
having a second pair of transverse threaded passage- 
ways therethrough, 

a first pair of threaded clamping means inserted through 
said first pair of transverse threaded passageways, and 

a second pair of threaded clamping means inserted 
through said second pair of transverse threaded pas- 
sageways of the inner upright of said bottom compo- 
nent; 

a top component, comprising 

a vertical member having a third pair of transverse pas- 
sageways therethrough, and 

a pair of horizontal rods respectively inserted through said 
third pair of transverse passageways; 

vertical adjustment means for clamping adjusting said base 
of said bottom component with respect to said top compo- 
nent, comprising 

a first pair of threaded rods extending upwardly from said 
outer upright of said bottom component, 

a second pair of threaded rods extending downwardly 
from said top component, 

a pair of threaded cylinders, one of said cylinders connect- 
ing one of said first pair of threaded rods to the corre- 
sponding one of said second pair of threaded rods and 
the other one of said cylinders connecting the other one 
of said first pair of threaded rods to the corresponding 
other one of said second pair of threaded rods; 

a level affixed to at least one of said bottom component, said 
top component, and said vertical adjustment means; and 

a pad spread across said upper horizontal surface of said base 
of said bottom component. 
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5,098,067 
APPARATUS FOR LIFTING LOADS ON SMOOTH 
CABLES 
Bras Jean, 9 bis, chemin des Bourdettes, 31400 Toulouse, and 
Gattoni Laurent, Chemin de Gastefer, 31700 Cornebarieu, 
both of France 
Filed Oct. 11, 1989, Ser. No. 420,095 
Claims priority, application France, Oct. 11, 1988, 88 13715 
Int. Cl.5 B66D 1/26 


US. Cl. 254—320 9 Claims 


1. In apparatus for pulling loads along a vertical cable, 
which apparatus includes: two plates constituting a support 
member; first and second shafts mounted for free rotation 
relative to the support member; first and second pulleys each 
mounted for rotation on a respective shaft and each having a 
groove for receiving the cable, the pulleys being positioned so 
that the grooves lie in a common plane and the cable can be 
wrapped in an S-shaped configuration around the pulleys; first 
and second toothed wheels fixed, respectively, to the first and 
second shafts and in toothed engagement with one another so 
as to rotate in mutually opposite directions, the toothed wheels 
being disposed within the support member and the pulleys 
being located outside of the support member and being sup- 
ported by the shafts in a cantilever manner; first and second 
pawls; and means mounting the pawls such that the first and 
second pawls act respectively on the first and second toothed 
wheels in a manner such that as one pawl acts to rotate its 
respective toothed wheel the other pawl acts to prevent re- 
verse movement of its respective toothed wheel, the improve- 
ment wherein: 

said means mounting said pawls comprise: first and second 

levers each mounted for pivotal movement about a re- 
spective one of said shafts; and a crank having two op- 
posed ends, each end of said crank being pivotally con- 
nected to a respective lever at a location spaced from the 
respective one of said shafts for causing said levers to 
undergo pivotal movement in unison with one another, 
and each said pawl being articulated to a respective lever 
and to a respective end of said crank; 

and said apparatus further comprises at least one elongated 

member secured to one of said levers and forming a lever 
arm to which a manual force can be supplied. 
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5,098,068 
LIFTING MACHINERY 
Olavi Jussila, Hyvinkaa, Finland, assignor to Kone Oy, Finland 
Continuation of Ser. No. 393,842, Aug. 7, 1989, abandoned, 
which is a continuation of Ser. No. 136,619, Dec. 22, 1987, 
abandoned. This application Sep. 20, 1990, Ser. No. 587,623 
Claims priority, application Finland, Dec. 23, 1986, 865292 
Int. Cl.5 B66D 1/00 


USS. Cl. 254—342 5 Claims 


1. A vertical lifting machine comprising: 

a rigid machine frame; 

A rope drum disposed within said machine frame, said rope 
drum having a first end, a second end, and a longitudinal 


axis; 

a gear box operatively coupled to said rope drum for rotat- 
ing said rope drum about said longitudinal axis; 

a motor operatively coupled to said gear box for driving said 
gear box to rotate said rope drum; and 

means for resiliently securing said rope drum, said gear box 
and said motor to said rigid machine frame, said resilient 
securing means consisting essentially of a flange element 
coupled to said motor, to said gear box and to said first 
end of said rope drum, first and second resilient toroidal 
elements for mounting said flange to said machine frame, 
said first and second resilient toroidal elements resiliently 
securing said flange element to said machine frame and 
being provided to take up torque acting on said gear box, 
and a third resilient toroidal element coupled to said sec- 
ond end of said rope drum and to said machine frame for 
resiliently securing said second end of said rope drum to 
said frame. 


5,098,069 
EQUIPMENT AND REGULATING MEANS FOR 
RECOVERING METAL-CARBIDE SCRAP BY ALLOYING 
Erwin Wanetzky, Gross-Krotzenburg; Franz Hugo, Aschaffen- 
burg, and Fernand Kuhimann, all of Fed. Rep. of 
Germany, assignors to Leybold-Heraeus GmbH, Cologne, 
Fed. Rep. of Germany 
Division of Ser. No. 96,813, Sep. 10, 1988, Pat. No. 4,818,282, 
which is a continuation of Ser. No. 435,768, Oct. 21, 1982, 
abandoned. This application Oct. 31, 1988, Ser. No. 265,012 
Claims priority, application Fed. Rep. of Germany, Nov. 7, 
1981, 3144284 
The portion of the term of this patent subsequent to Oct. 4, 2000, 
has been disclaimed. 
Int. Cl.5 F27D 7/06 
US. Cl. 266—87 3 Claims 
1. An arrangement for recovering metal-carbide scarp by 
treating the scrap with a low melting point metal, comprising: 
a container with an inner chamber for alloying metal-carbide 
scrap with a low melting point metal in said inner chamber in 
the presence of inert gas for bringing a metal-carbide matrix 
into solution at temperatures above the melting point of the 
alloy formed; means with a single opening and condensation 
surfaces; means for directing metal vapor and inert gas for said 
inner chamber through said single opening onto said condensa- 
tion surfaces, inert gas released from metal vapors being circu- 
lated through said inner chamber, said alloying of metal-car- 
bide scraps with said low melting point metal being carried out 
at pressures above substantially twice the partial pressure of 
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the low melting point metal; means for vaporizing the low 
melting point metal at pressures below 1 mbar before condens- 
ing on said condensation surfaces; said container and said inner 
chamber having an annular gap therebetween; means for recir- 
culating inert gas released from metal vapors from said con- 
densation surfaces through a closed gas path formed by said 
annular gap between said container and said inner chamber, at 
least on capillary gap in said inner chamber, a vapor duct 


Th 
all 


between said inner chamber and said condensation surfaces, 
and a return flow opening between said condensation surfaces 
and said container; crucibles stacked within said inner chamber 
to preclude a connection between contents of said inner cham- 
ber and inner faces of said container, said capillary gap com- 
prising a gap left between said crucibles, whereby penetration 
of metal vapor in direction of inner surfaces and contents of 
said container is prevented. 


5,098,070 
FURNACE ATMOSPHERE REFORMING CATALYSTIC 
AGITATOR 
Susumu Takahashi, Yokohama, Japan, assignor to Kanto Yakin 
Kogyo K.K., Japan 
Filed Jul. 2, 1990, Ser. No. 546,926 
Ciaims priority, application Japan, Jul. 10, 1989, 1-80875 
Int. C1.5 C21D 1/06 


USS. Cl. 266—157 1 Claim 


1. In combination with a continuous atmosphere heating 
furnace enclosure having an interior and an exterior, and hav- 
ing an upper wall, said upper wall having an inside surface 
facing the interior of said enclosure and an outside surface 
facing exteriorly of said enclosure, an improved gas agitator 
comprising, 

a shaft having opposite ends and being rotatably mounted 
intermediate said opposite ends thereof in said upper wall 
of said furnace enclosure, and having therethrough an 
axial bore having an inlet end communicating at said 
exterior of said furnace enclosure with a supply of addi- 
tive gas, and having an outlet end opening on said interior 
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of said furnace enclosure adjacent said inside surface of 
said upper wall of the furnace, 

a plurality of angularly spaced vanes having inner ends and 
outer ends, and being secured at their inner ends to and 
projecting radially from said shaft beneath said upper wall 
and adjacent to said outlet end of said bore in said shaft, 
said vanes being operative upon rotation of said shaft to 
produce negative pressure adjacent said inner ends of said 
vanes and said outlet end of said axial bore in said shaft, 
whereby upon rotation thereof said vanes are operative to 
draw atmosphere gases from within the furnace toward 
the axis of rotation of said shaft, and simultaneously to 
draw additive gas from said supply thereof, and to force 
said atmosphere gases and said additive gas radially out- 
wardly at right angles to the axis of rotation of said shaft, 
and 

an annular cage surrounding said vanes coaxially of said axis 
of rotation of said shaft, and having an inner peripheral 
surface disposed in radially spaced confronting relation to 
said outer ends of said vanes, 

said cage containing catalysts which are disposed to be 
contacted by said atmosphere and additive gases as said 
gases are forced radially outwardly by the rotation of said 
vanes. 


5,098,071 
DIE SPRING APPARATUS 
Chiharu Umetsu, Yokohama, Japan, assignor to NHK Spring 
Co., Ltd., Yokohama, Japan 
Filed Aug. 21, 1990, Ser. No. 570,501 
Claims priority, application Japan, Aug. 30, 1989, 1-223713 
Int. Cl.5 F16F 9/04 


U.S. Ci. 267—64.27 4 Claims 
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1. A die spring apparatus comprising: 

a cylinder having an open end and a closed end, said cylin- 
der having an inner peripheral surface; 

partitioning means housed in the cylinder and defining a 
liquids chamber situated on the side of the open end and a 
gas chamber situated on the side of the closed end; 

a liquid contained in the liquid chamber; 

a compressed gas with which the gas chamber is charged; 

a rod which has an outer peripheral surface, inserted into the 
cylinder through the open end thereof so as to be movable 
relatively to the cylinder in the axial direction, said rod 
having an inner end which has an outer peripheral surface 
situated in the cylinder and an outer end situated outside 
the cylinder. 

a space extending throughout the circumference between 
the outer peripheral surface of the inner end of the rod and 
the inner peripheral surface of the cylinder; and 

a sealing assembly provided near the open end of the cylin- 





2124 


der and having a rod hole through which the rod is 

passed, said sealing assembly including: 

(a) sealing housing fixed to the cylinder and having an 
inner peripheral portion facing the outer peripheral 
surface of the rod, said inner peripheral portion having 
a first annular groove which has an inner peripheral 
surface and a second annular groove which has an inner 
peripheral surface and is located closer to said liquid 
chamber than said first groove; 

(b) a single bearing member which has outer and inner 
peripheral surfaces, is formed of synthetic resin, is posi- 
tioned at only one portion of the sealing assembly, and 
is adapted for restraining radial motion of the rod, said 
single bearing member being located closer to said 
liquid chamber than said second groove, said inner 
peripheral surface of said bearing member being in 
contact with the outer peripheral surface of the rod; 

(c) a bearing holder for supporting the outer peripheral 
surface of said bearing member, said bearing holder 
being inserted into said inner peripheral portion of said 
seal housing; 

(d) a first seal device, housed in said first annular groove 
of the seal housing, and including a first seal ring which 
has outer and inner peripheral surfaces and a first elasto- 
mer ring, said inner peripheral surface of the seal ring 
being in close contact with the outer peripheral surface 
of the rod, said first elastomer ring being press-fitted 
between the outer peripheral surface of said first seal 
ring and the inner peripheral surface of said first 
groove; and 

(e) a second seal device adapted for preventing leakage of 
the liquid in the liquid chamber, said second seal device 
having a second seal ring which has outer and inner 
peripheral surfaces and a second elastomer ring, said 
second seal ring being housed in the second annular 
groove of the seal housing, said inner peripheral surface 
of said second seal ring being in close contact with the 
outer peripheral surface of the rod, said second elasto- 
mer ring being press-fitted between the outer peripheral 
surface of said second seal ring and the inner peripheral 
surface of said second groove. 


5,098,072 
FLUID-FILLED ELASTIC MOUNT HAVING TWO 
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each other in a radial direction thereof and to which said 
two members are fixed, respectively; 


an elastic body interposed between said inner and outer 


sleeves, for elastically connecting the inner and outer 
sleeves; 


said elastic body at least partially defining a pressure-receiv- 


ing chamber disposed between said inner and outer 
sleeves and filled with a non-compressible fluid, so that a 
pressure of said fluid in said pressure-receiving chamber 
changes due to elastic deformation of said elastic body 
upon application of a vibrational load between said inner 
and outer sleeves; 


means for defining a first variable-volume equilibrium cham- 


ber disposed between said inner and outer sleeves and 
spaced from said pressure-receiving chamber in a circum- 
ferential direction of the inner and outer sleeves, said first 
equilibrium chamber being filled with said non-compressi- 
ble fluid, said means for defining a first variable-volume 
equilibrium chamber including a first flexible diaphragm 
which is elastically deformable so as to absorb a change in 
a pressure of said fluid within said first equilibrium cham- 
ber; 


said outer sleeve and said first flexible diaphragm cooperat- 


ing with each other to define a first air chamber which is 
separated from said first equilibrium chamber by said first 
flexible diaphragm, for permitting the first flexible dia- 
phragm to elastically deform toward said outer sleeve; 


means for defining a first orifice passage for fluid communi- 


cation between said pressure-receiving and first equilib- 
rium chambers to permit flows of said fluid therebetween; 


means for defining a second variable-volume equilibrium 


chamber disposed between said inner and outer sleeves 
and spaced from said pressure-receiving chamber and said 
first equilibrium chamber in a circumferential direction of 
the inner and outer sleeves, said second equilibrium cham- 
ber being filled with said non-compressible fluid, said 
means for defining a second variable-volume equilibrium 
chamber including a second flexible diaphragm which is 
elastically deformable so as to absorb a change in a pres- 
sure of said fluid within said second equilibrium chamber; 


DIFFERENTLY TUNED ORIFICES AND MEANS FOR 
CONTROLLING PRESSURE IN AIR CHAMBER OR 
CHAMBERS ADJACENT TO EQUILIBRIUM CHAMBER 
OR CHAMBERS 


said outer sleeve and said second flexible diaphragm cooper- 
ating with each other to define a second air chamber 
which is separated from said second equilibrium chamber 
Atsushi Muramatsu, Komaki, and Yoshiki Funahashi, Iwakura, by said second flexible diaphragm, for permitting the 
both of Japan, assignors to Tokai Rubber Industries, Ltd., second flexible diaphragm to elastically deform toward 
Japan said outer sleeve; 
Filed Nov. 8, 1990, Ser. No. 610,706 means for defining a second orifice passage for fluid commu- 
Claims priority, ee Japan, Nov. 14, 1989, 1-295458 nication between said pressure-receiving and second equi- 
ou, SS Pee 10 librium chambers to permit flows of said fluid therebe- 


US. Cl. 267—140.1 C 7 Claims 


tween, said second orifice passage having a ratio of a cross 
sectional area thereof to a circumferential length thereof 
as viewed in a circumferential direction of the mount, 
which ratio is higher than that of said first orifice passage; 


pressure control means connected to said second air cham- 


ber for changing a pressure in said second air chamber, 
said pressure control means including a first switching 
means which is operable between a first position for com- 
munication of said second air chamber with a first pres- 
sure and a second position for communication of said 
second air chamber with a second pressure, said first 
pressure being lower than said second pressure, said non- 
compressible fluid flowing substantially exclusively 
through said first orifice passage when said first switching 
means is placed in said first position, and through said 


1. A fluid-filled elastic mount for flexibly connecting two 
members, comprising: 
an inner and an outer sleeve which are spaced apart from 


second orifice passage when said first switching means is 
placed in said second position. 
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fastening means being positioned adjacent to said compil- 
ing member; and 

means for retracting said portion of said movable compiling 
member supporting the copy sheets away from both the 


5,098,073 
TWO-STATION VISE WITH DOUBLE-THREADED 
SCREW 
John O. Lenz, Coon Rapids, Minn., assignor to Kurt Manufac- 
turing Company, Inc., Minneapolis, Minn. 
Filed May 11, 1989, Ser. No. 350,568 
Int. Cl.5 B25B 1/20 


eeeeee= ss un 
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1. A vise assembly comprising a body, said body having 
opposite ends, and means for guiding movable vise jaws 
thereon; 

a fixed vise jaw mounted on said body between said opposite 
ends, said fixed jaw having oppositely facing fixed jaw 
surfaces; 

a pair of movable jaws mounted on said body, each of said 
movable jaws having a jaw surface facing one of the fixed 
jaw surfaces, and each of said movable jaws being mov- 
able toward and away from the fixed jaw, each of said 
movable jaws including an internal threaded bore, said 


bores being in alignment with each other and having 
opposite hand threads; 

a vise screw having at least two spaced threaded sections of 
opposite direction lead threadably mating with the inter- 


copy sheets and said stacking means after the copy sheets 
of the set of copy sheets have been fastened to one another 
so that the entire set of fastened copy sheets is supported 
in said stacking means. 


nal threaded bores of the movable jaws, respectively, 

whereby upon rotation of the vise screw about a central 

longitudinal axis the movable jaws will simultaneously 

move toward the fixed jaw when the vise screw is rotated 

in a first direction, and move away from the fixed jaw 

when the vise screw is rotated in a second direction; and 
clutch means for drivably coupling one of the threaded Kurt L. Lindblom, Trollhattan, Sweden, assignor to Miller- 

sections to the vise screw, whereby when a load on the Johannisberg Druckmaschinen GmbH, Wiesbaden-Biebrich, 

movable jaw being driven by the one threaded section Fed. Rep. of Germany 

exceeds a certain level, the clutch means releases the drive Filed Dec. 7, 1989, Ser. No. 447,572 

coupling to permit the one threaded section to stop rotat- Claims priority, application Fed. Rep. of Germany, Feb. 23, 

ing with the screw, while being retained from movement 1989, 3905558 

in direction of the longitudinal axis of the screw while the 

other threaded portion can be rotated by rotating the US. Cl. 270—54 

screw relative to the one threaded section for clamping of 

both of the movable jaws against the fixed jaw. 


5,098,075 
APPARATUS FOR ASSEMBLING AND DEPOSITING 
SIGNATURES 


Int. Cl.5 B65H 39/02 
10 Claims 


5,098,074 
FINISHING APPARATUS 
Barry P. Mandel; William R. Burger, both of Fairport, and 
Richard A. Van Dongen, Newark, all of N.Y., assignors to 
Xerox Corporation, Stamford, Conn. 
Filed Jan. 25, 1991, Ser. No. 647,333 
Int. Cl.5 B42B 2/00 
U.S. Cl. 270—53 42 Claims 
1. A finishing apparatus adapted to receive and fasten col- 
lated sets of copy sheets, comprising: 
means for stacking at least one set of fastened copy sheets; 
a movable compiling member having a portion thereof dis- 
posed selectively over said stacking means; 
means for transporting the copy sheets to both said stacking 
means and said movable compiling member and stacking 
the copy sheets as a set so as to position one portion of the 
copy sheet set in said stacking means with the remaining 
portion of the copy sheet set being located in said movable 
compiling member, wherein, as each copy sheet is stacked 
as a set, each copy sheet is simultaneously supported by 


1. An apparatus for assembling a plurality of signatures into 
both the portion of said compiling member and said stack- partial inner books and for depositing such partial inner books 


comprising: 


ing means; 
a pair of impeller wheels disposed adjacent one another and 


means for fastening a set of copy sheets to one another, said 
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rotatable about respective axes of rotation in counter- 
revolutionary fashion with respect to one another; 

each of said impeller wheels having at least one signature 
receiving compartment which is adapted to receive a 
plurality of signatures therein to form an assembly of such 
signatures carried by the respective said impeller wheel; 

conveying means operable to convey such a plurality of 
signatures selectively to the said at least one compartment 
of either of said impeller wheels; 

receiving means for receiving such assemblies of signatures 
from said compartments; 

means cooperable with said impeller wheels to remove such 
assemblies of signatures from the respective said compart- 
ments and to direct such assemblies of signatures to said 
receiving means; and 

said impeller wheels being cooperable, by virtue of their said 
rotation in counter-revolutionary fashion, to orient such 
assemblies of signatures with respect to said receiving 
means in a manner that the assemblies of signatures di- 
rected to said receiving means from one of said impeller 
wheels are inverted with respect to those directed to said 
receiving means from the other of said impeller wheels. 


5,098,076 
REORDER SYSTEM FOR A BINDING LINE 
Gregory C. Kelsey, Lyme, Conn., assignor to R.R. Donnelley & 
Sons Company, Chicago, Ii. 
Filed Jun. 24, 1991, Ser. No. 719,758 
Int. C1.5 B6SH 39/02 


US, Cl. 270—54 25 Claims 


lolsorels 
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1. A collating system, comprising: 

means for delivering a plurality of different signatures to 
each of a plurality of points along a conveyor, said deliv- 
ering means thereby forming a plurality of books at said 
points in the form of a stream of books carried by said 
conveyor; 

accumulator means downstream of said delivering means 
having an input point for receiving each of said books 
from said conveyor and an output point for discharging 
each of said books to said conveyor at substantially the 
same point therealong; 

means for rejecting a defective one of said books from said 
conveyor at a point upstream of said accumulator means 
to thereafter cause said conveyor to have an opening 
where said defective one of said books has been rejected; 

means for reordering said defective one of said books by 
selectively actuating said feeder means to rebuild the same 
group of signatures upstream of said point where said 
defective one of said books has been rejected; and 

means for causing said reordered one of said books to by- 
pass said accumulator means in such manner as to rejoin 
said stream of books at said point opening along said 
conveyor where said defective one of said books has been 
rejected. 
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5,098,077 
RECIRCULATING DOCUMENT FEEDER WITH STACK 
WEIGHT DETERMINED PRESSURIZED AIR/VACUUM 
LEVELS AND METHOD 
Matthew J. Russel, Mendon, N.Y., assignor to Eastman Kodak 
Company, Rochester, N.Y. 
Filed Nov. 23, 1990, Ser. No. 617,249 
Int. Cl.5 B65H 5/22 
US. Cl, 271—3.1 
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1. An improved recirculating document feeder for present- 
ing sheets from a document sheet stack individually to a station 
of a reproduction apparatus for reproducing information con- 
tained on such sheets, said improved recirculating document 
feeder comprising: 
means for supporting a document sheet stack; 
means, defining a feed path extending away from and then 
back to said document stack supporting means, for direct- 
ing sheets from a document sheet stack on said document 
stack supporting means into association with said repro- 
duction apparatus station and then back to such stack; 

vacuum assisted friction feed means, operatively associated 
with sad document stack supporting means, for feeding 
respective sheets from the stack seriatim; 

means for directing a flow of pressurized air at a document 

sheet stack on said document sheet stack supporting 
means to facilitate separation of individual document 
sheets in such stack; and 

control means for regulating pressurized air and vacuum 

levels to facilitate sheet separation and feeding reliability 
based on the weight of a document sheet stack on said 
document sheet stack supporting means, said control 
means including means for counting the total number of 
individual document sheets in such document sheet stack, 
means for determining the height of the original topmost 
document sheet of such stack at a particular point in time, 
means for counting the number of individual document 
sheets fed from such stack from such particular point in 
time, means for computing the weight of each individual 
document sheet based on the counted number of docu- 
ment sheets from such particular point in time, means for 
calculating the total weight of such stack based on the 
weight of each individual document sheet and the total 
number of documents sheets in the such stack, and means 
for adjusting the pressurized air and vacuum levels to 
predetermined levels based on the calculated total weight 
of such stack within an operating window whereby in- 
duced air flow is sufficiently high to prevent multi-sheet 
feeds yet sufficiently low to prevent sheet stack dishevel- 
ment. 
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5,098,078 able downwardly through the spaces between flights as 
CONTINUOUS PAPER LET-OUT APPARATUS the trailing ends of the flights enter said station for pinning 
Tomoyuki Nakanishi, Moriyama, Japan, assignor to Omron down each piece, 
SS oe se eiiiimat the gripping means further comprising means located under- 
pr. 16, , Ser. No. 509, i 
Chee astnilie, centiuation Suatm, hav. 2, 4a, 00000 neath the upper reach clamping down on top of the stack 
Apr. 19, 1989, 1-99179 
Int. Cl.5 B65H 5/06 
U.S. Cl. 271—10 7 Claims 


at the rear end of the stack, said clamping means being 
movable between a clamping position over the stack and a 
retracted position clear of the stack and movable down- 
wardly when in clamping position for clamping down the 


1. A continuous paper let-out apparatus for letting out paper aa. 


in sequence beginning from a first paper of a plurality of papers 
accommodated under a stacked condition, comprising: 
(a) let-out roller means, rotatably disposed in contact with an 
end of the first paper, for letting out the first paper; 
(b) auxiliary roller means, rotating in synchronism with said 
let-out roller means said let-out roller means and auxiliary 
roller means being commonly driven by a first drive 
means and disposed at roughly a middle portion of paper 5.098.080 
and —— with a a paper when the first paper is SKI JUMP ST. ACK HEIGHT SENSOR 
being let out by said let-out roller means, for letting out Stephen C. Arnone, Rochester, N.Y., and Morton Silverberg, 
the second paper in partially overlapped positional rela- a abe 
tionship with respect to the first paper; and a Comm. Gentguens te Siar Chepeneeae, Saas, 
(c) friction roller means, rotatable by a second drive means . Filed Dec. 19, 1990, Ser. No. 630,052 
in a let-out direction at a circumferential speed lower than Int. cl 5 B6SH 3] / i 
that of said let-out roller means and disposed opposingly US. Cl. 271—187 
to said let-out roller means so as to be in contact with the ne 
second paper, for shifting the second paper from the first 
paper to partially reduce the overlap of the two papers. 


5,098,079 
APPARATUS FOR STACKING PIECES OF LIMP 
MATERIAL 
Charles H. Sanborn, III, Shelbyville, Tenn., assignor to Ark, 
Inc., Shelbyville, Tenn. 
Continuation-in-part of Ser. No. 550,455, Jul. 10, 1990, 
abandoned. This application Sep. 10, 1990, Ser. No. 580,203 
Int. Cl.5 B65H 29/18 
USS. Cl. 271—176 10 Claims 
1. Apparatus for stacking pieces of limp material comprising: 
an endless conveyor having a forward-traveling upper 1. Apparatus for sensing the height of a stack of sheet mem- 
Teach; ; . : : bers in relation to a predetermined height, the apparatus com- 
said conveyor having a series of flights spaced at intervals prising: 
therealong with spaced between the flights; Peder a. contact switch means having an actuator element posi- 
es being constructed for carrying one of said pieces tioned adjacent a top edge of the stack at the predeter- 
: , : ined height; and 
means at a stacking station along the length of the upper mined ; ‘ : 
reach of the conveyor and below the upper reach for b. — serene pig dene oe ~ oe ~ 
oldie ane apse ee surface of the top sheet member, along oa from a first 
olding the stack; ani — : ’ 
means engageable with an upwardly facing surface of the position engageable with the top sheet member of the 
stack, across said stack top edge, and to a second position 


piece for gripping the piece to stop it from moving for- . ; 1 
ward sot that the flight travels forward out from under the engageable with said switch actuator element for stack 


piece and the piece is deposited at said station for accumu- heights less than the predetermined height and not en- 
lation of pieces one on top of another on said means to gageable for stack heights greater than the predetermined 
form a stack, the gripping means comprising means mov- height. 
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5,098,081 
SIDE GUIDES ADJUSTMENT MECHANISM 
Carlos L. DeFigueiredo, Danbury, Conn., assignor to Pitney 
Bowes Inc., Stamford, Conn. 
Filed Dec. 24, 1990, Ser. No. 632,803 
Int. Cl.5 B65H 9/04 


U.S. Cl. 271—240 15 Claims 





1. In a machine for processing sheet material, an apparatus 
for centering and deskewing the sheet material being pro- 
cessed, comprising: 

a deck; 

a pair of side guides adjustably located above the deck; 

adjustment limiting means coupled to said side guides for 

limiting the distance adjustments can be made; 

linkage means operatively coupled to said side guides and to 

said adjustment limiting means for maintaining fixed cen- 
ter adjustments to said side guides, said linkage means 
comprising at least three links, including a center link 
pivotally mounted to a center point of the deck and two 
end links, each of said end links coupled to one of said side 
guides; and 

friction means coupled to each of said side guides for main- 

taining a position of the side guides after an adjustment is 
made. 


5,098,082 
SPRUNG-WHEEL 
Thomas A. Hamilton, Fife, Scotland, assignor to Unisys Corpo- 
ration, Blue Bell, Pa. 
Filed Sep. 24, 1990, Ser. No. 586,907 
Claims priority, application United Kingdom, Nov. 11, 1989, 
89-25565 
Int. Cl.5 B65H 5/06 
U.S, Cl, 271—274 7 Claims 

1. A wheel for use in a document drive system comprising in 

combination; 

a shaft having a longitudinal axis; 

a hub mounted on said shaft; 

a first radially deformable elastic member secured to said 
hub; 

a second radially deformable elastic member secured to said 
hub; 

said first and second radially deformable elastic members 
spaced from one another along said longitudinal axis; 

a first rim member surrounding said first radially deformable 
elastic member, said rim member defining a first periph- 
eral surface of said wheel for engaging a document; 

a second rim member surrounding said second radially de- 
formable elastic member, said rim member defining a 
second peripheral surface of said wheel for engaging a 
document; 

said first radially deformable elastic member supporting said 


U.S. Cl. 271—289 
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first rim member so that said first elastic member deforms 
in response to pressure from a document on said first rim 
member and the periphery of said first rim member is 
displaced with respect to said shaft; and 


said second radially deformable elastic member supporting 
said second rim member so that said second elastic mem- 
ber deforms in response to pressure from a document on 
said second rim member and the periphery of said second 
rim member is displaced with respect to said shaft. 


5,098,083 
MULTIPLE SORTER 


Jun Miyoshi; Yoshio Sugishima, both of Osaka; Nobukazu 


Otsuka, Nara; Hiroyuki Nagai; Takatoshi Nishimura, both of 
Osaka, and Keiichi Taguchi, Kyoto, all of Japan, assignors to 
Mita Industrial Co., Ltd., Osaka, Japan 
Filed Dec. 7, 1990, Ser. No. 625,072 
Claims priority, application Japan, Dec. 9, 1989, 1-319753 
Int. Cl. B65H 31/24 
8 Claims 


. A multiple sorter comprising: 

a plurality of sorter units disposed in series at a paper dis- 
charge outlet of an image forming apparatus, each of said 
sorter units including a sorter casing provided with a 
paper lead-in path, a plurality of vertically arranged stages 
of sort bins provided in said sorter casing, a paper distrib- 
uting means also provided in said sorter casing for distrib- 
uting paper to said sort bins, and a first path change-over 
mechanism for changing over the connection of said paper 
lead-in path to one of a paper feeding path to said paper 
distributing means and a paper discharging path to a non- 
sort bin, a lower surface of said non-sort bin also serving 
as at least a part of an upper carrying element, said non- 
sort bin being separately and individually raisable; 

a plurality of bypass carrying paths, each provided across 
the paper discharging path of each of said sorter units and 
the paper lead-in path of another one of said sorter units 
which is adjacent to said one sorter unit in a serially con- 
necting direction of said sorter units, said non-sort bin 
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being provided on an upper portion of said bypass carry- ate so as to retain said flap means substantially at or above said 
ing path of each one of said sorter units so that said non- rotation point, and the resistance to movement of the flap 


sort bin serves another one of said sorter units upstream of 
said one sorter unit, each of said bypass carrying paths 
comprising a lower carrying element which has carrier 
rollers provided at predetermined intervals in the carrying 
direction and a guide plate; and 

a plurality of second path change-over mechanisms, each for 
switching the connection between said paper discharging 
path to said non-sort bin and said bypass carrying path. 


5,098,084 
ARTIFICIAL SNOW DEFLECTOR 
Philip H. Culver, 7801 Holiday Dr., Sarasota, Fla. 34231 
Filed Oct. 31, 1990, Ser. No. 607,256 
Int. Cl.5 A63J 5/02 
U.S. Cl. 272—15 


1. A deflector for artificial snow being continuously circu- 
lated upwardly through a delivery conduit extending along a 
tree trunk by a blower means positioned at the base of the tree 


means through the water provides resistance to movement of 
the movable member. 


5,098,086 
Patent Not Issued For This Number 


5,098,087 
POLE PROPELLED LAND VEHICLE 


within a catch basin containing a quantity of artificial snow, Curtis L. Matile, 4201 W. Union Ave., Denver, Colo. 80236, and 


said deflector comprising; 
an upper and lower dome-shaped disc connected in spaced 
apart relation to form a downwardly disposed artificial 


snow discharge slot between the peripheral margins of U 


each said disc; 

an artificial snow dispersing element connected to the lower 
central surface of said upper disc and downwardly extend- 
ing through an artificial snow discharge aperture formed 
through the central portion of said lower disc; 

said dispersing element structured for connection with the 
upper end of said delivery conduit and for outwardly and 
downwardly deflecting artificial snow supplied from said 
delivery conduit between said upper and lower discs out 
said discharge slot and downwardly through said dis- 
charge aperture, respectively. 


5,098,085 

EXERCISE APPARATUS FOR UNDERWATER USE 
Shalom Y. Abboudi, Highland Park; Mark Williams, New 

Brunswick, both of N.J.; Frank Alberino, Hamden, and Ro- 

bert Adley, Madison, both of Conn., assignors to Water Prod- 

ucts Research Co., Metuchen, N.J. 

Filed Jan. 18, 1990, Ser. No. 466,870 
Int. Cl.5 A63B 21/00 

U.S, Cl. 272—97 10 Claims 

1. An exercise apparatus submergeable in a body of water for 
enabling therapeutic exercise to be performed underwater, said 
exercise apparatus comprising support means for maintaining 
the exercise apparatus in a stationary position on the bottom of 
the body of water, a rigid movable member rotatably mounted 
on said support means and a flap means mounted on said mov- 
able member and extending from said movable member for 
movement therewith, said movable member rotatably mounted 
on said support at a rotation point such that, in use of the 
apparatus on the bottom of said body of water, said support, 
said rotation point and the bottom of the body of water cooper- 


S. Cl. 482—68 


Gary L. Kurbis, 1557 Elgin Ave., Joliet, Ill. 60432 
Filed Jun. 6, 1991, Ser. No. 711,453 
Int. Cl.5 A63B 69/18, 25/08 
10 Claims 


1. A propulsion device for a wheeled vehicle comprising: 

a. an elongated pole; 

b. a handle means for manipulation by the operator of the 
vehicle at a first end of said pole; 

c. a ground engaging means for frictionally engaging the 
surface over which the vehicle is to be propelled at a 
second end of said pole, said ground engaging means 
including: 

i. a wheel means, and 

ii. a clutch device interconnecting said wheel means with 
said pole, said clutch device constructed so that said 
wheel means turns freely in one rotational direction, but 
resists turning in the other rotational direction, 
Whereby when said ground engaging means is pushed 
against said surface in one direction, thrust from said 
handle means is transmitted through said pole, through 
said wheel means and to the ground such that said 
vehicle is urged in the opposite direction, but when said 
wheel means is permitted to merely roll along said 
surface, said wheel means rotates freely. 
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5,098,088 
EXERCISE MACHINE FOR HANDICAPPED OR 
DISABLED PERSONS 

Alan Cohen, 7728 Prospector Pl., Raleigh, N.C. 27615, and 

Robert C. Williams, III, 11309 Derby La., Raleigh, N.C. 

27613 

Filed Oct. 9, 1990, Ser. No. 593,910 
Int. Cl.5 A63B 21/005 

US, Cl. 272—129 


1. An exercise device comprising: 

(a) a frame having a seat; . 

(b) a plurality of exercise mechanisms mounted on the frame 
and adapted to be displaced by a user to perform exercise, 
wherein all of said exercise mechanisms are operable from 
said seat; 

(c) a brake mechanism for providing resistance against 
movement of the exercise mechanisms; 

(d) a drive assembly operatively connected between the 
brake mechanism and a plurality of said exercise mecha- 
nisms so that the exercise mechanisms can be indepen- 
dently manipulated by the user, said drive assembly com- 
prising: 

(1) a main drive shaft mounted on the flame for driving the 
brake mechanism; 

(2) a plurality of clutch mechanisms mounted on the main 
drive shaft; and 

(3) and a drive sub-assembly operatively connecting each 
exercise mechanism to a respective clutch mechanism, 
each drive subassembly including an input shaft rota- 
tively mounted on said frame and driven by a respective 
exercise mechanism, a countershaft rotatably mounted 
on said frame, a first gear means coupling said input 
shaft with said countershaft, and a second gear means 
coupling said countershaft with said main drive shaft 
through its respective clutch. 


5,098,089 
EXERCISE SIT-UP MACHINE AND METHOD 
John J. Harrington, Los Angeles, and Jay Stienbeck, Mission 
Hills, both of Calif., assignors to Sit-Up Master, Inc., Mission 
Hills, Calif. 
Filed May 16, 1990, Ser. No. 524,334 
Int. Cl.5 A63B 21/005 
U.S. Cl. 482—140 9 Claims 
1. An apparatus for use in performing sit-ups, said apparatus 
comprising: 
a bed having upper support means on one end of the bed for 
allowing a user to rest the user’s upper body; 
a frame for holding said bed; 
leg support means coupled to one end of said frame and 
continuous to the opposite end of said upper support 
means of said bed for holding the user’s legs in a fixed 
position; 
means for supporting said frame about a transverse axis; 
a motor housed in said supporting means; 
means for connecting said one end of said frame with said 
motor; and 
control means having a computer means for pivoting said 


frame about said transverse axis to locate said frame at a 
plurality of positions, for holding said frame stationary at 
each of said plurality of positions for a predetermined 
period of time before being pivoted to the next position 
and for processing information relating to said sit-ups 
performed by said user, and a display coupled to said 
computer means for displaying said information, wherein 
said plurality of positions ranging from a position in which 
said frame is substantially horizontal to a position in which 
said frame is inclined at an angle with said horizontal 
position such that said user performs sit-ups with the user’s 
head at a higher vertical level than the user’s feet in each 
of said plurality of positions. 

8. A method for performing a sit-up exercise routine on an 
exercise sit-up machine, the machine including a bed having a 
first end with a head rest means where a user normally rests the 
user’s head, a frame holding said bed having leg support means 
coupled to a second end of said bed opposite to the first end of 
said bed, a motor housed in a housing means, means for con- 


fon 





necting said frame with said motor, and control means having 
computer means for pivoting and holding said frame about a 
transverse axis to a plurality of positions for a predetermined 
period of time and display means for displaying information 
relating to the sit-up routine performed by said user, said 
method comprising the steps of: 

(a) setting the bed to a horizontal position; 

(b) maintaining the bed at the horizontal position for a prede- 
termined period of time; 

(c) simultaneously raising the first end of the bed by a prede- 
termined amount and lowering the second end of the bed 
by a predetermined degree of angle to reach a new posi- 
tion of the plurality of positions; 

(d) maintaining the bed at the new position for said predeter- 
mined period of time; 

(e) displaying information relating to the sit-up routine per- 
formed by the user; and 

(f) repeating steps (c), (d) and (e) for a predetermined num- 
ber of times. 


5,098,090 
BASKETBALL RETURN DEVICE 
Mark Juhl, P.O. Box 185, Bendena, Kans. 66008 
Filed Jun. 27, 1991, Ser. No. 721,975 
Int. Cl.5 A63B 69/00 
US. Cl. 273—1.5 A 7 Claims 
1. A basketball return device comprising: 
a circular mounting ring having an internal diameter larger 
than the external diameter of a basketball; 
means for attaching said mounting ring to the net of a basket- 
ball goal; 
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a curved track attached to said mounting ring and extending 
beneath said mounting ring; and 


means for controlling the velocity and direction of a basket- 
ball passing through said mounting ring. 


5,098,091 
QUICK CONNECT/DISCONNECT BASKETBALL NET 
SUPPORT 
Sean P. McGivern, 5527 Pershing, Apt. 22, St. Louis, Mo. 63112 
Continuation-in-part of Ser. No. 543,028, Jun. 25, 1990, 
abandoned. This application Dec. 4, 1990, Ser. No. 621,629 
Int. Cl.5 A63B 63/08 


US. Cl. 273—1.5 R 13 Claims 





1. A quick connect and disconnect basketball net support for 
releasably supporting a cord basketball net relative to a basket- 
ball rim, comprising: 

a flexible elongated rod that is capable of being formed from 

a linear condition into a hoop corresponding in shape to 
the basketball rim, said elongated rod being threaded 
through upper loops of the basketball net and having 
quick connect/disconnect end connector means at oppo- 
site free ends of the elongated rod for attachment to one 
another to provide the hoop formed elongated rod for 
supporting the basketball net; 

circumferentially spaced quick connect/disconnect fasten- 

ing means mounted on said hoop formed elongated rod for 
releasably attaching the hoop formed elongated rod and 
supported basketball net relative to said basketball rim; 
and 

said quick connect/disconnect and connector means being 

quickly detachable from one another along with the quick 
detachment of said quick connect/disconnect fastening 
means from said basketball rim to facilitate removal and 
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reattachment of said quick connect/disconnect basketball 
net support to said basketball rim. 


5,098,092 
PORTABLE FOLDABLE BASKETBALL BACKBOARD 
ASSEMBLY 

Stewart C. Aakre, R.R. 3, Hawley, Minn. 56549; William A. 
Fulcher, P.O. Box 657, Sandia Park, N. Mex. 87047, and 
Gary L. Johnson, 3609 Singapore Cir., NE., Albuquerque, N. 
Mex. 87111 

Continuation-in-part of Ser. No. 336,202, Apr. 10, 1989, Pat. No. 
4,946,163. This application Jul. 20, 1990, Ser. No. 556,849 

Int. Cl.5 A63B 63/08 


USS. Cl. 273—1.5 R 19 Claims 


1. A portable, foldable basketball backboard assembly com- 
prising: 

a base having front and rear ends; 

at least one lower support arm having upper and lower ends, 
said lower end of said lower support arm being hinged to 
said front end of said base, at least one upper support arm 
having upper and lower ends, said lower end of said upper 
support arm being hinged to said upper end of said lower 
support arm, said upper end of said upper support arm 
being hinged to an intermediate point on an elongate goal 
post means, said goal post means having an upper end and 
a lower end, said goal post means supporting a basketball 
backboard and hoop at said upper end, said lower end of 
said goal post means being pivotably connected to said 
rear end of said base; 

means for raising said upper and lower support arms up- 
wardly into alignment so as to raise and support said goal 
post means and said basketball backboard and hoop at a 
height suitable for playing basketball; and 

said assembly including a plurality of rearwardly extending 
caster wheel assemblies, onto which the assembly may be 
tipped with said goal post means lowered into a lowered 
position, for transport and storage of said assembly. 


5,098,093 
MOUNTING FRAME FOR BASKETBALL BACKBOARD 
Donovan Dupré, 10663 Northbrook, Houston, Tex. 77043 
Filed May 17, 1990, Ser. No. 525,073 
Int. Cl.5 A63B 63/08 
US. Cl. 273—1.5 R 4 Claims 
1. A collapsible supporting frame for a basketball backboard 
for mounting on the sloping roof of a building, said supporting 
frame being installed in erected position on the roof from a 
collapsed flat position of a generally uniform rectangular cross 
section for storage and shipment and comprising: 

a pair of generally identical frame portions positioned on 
said sloping roof in parallel spaced relation to each other, 
each frame portion including a base member secured to 
said sloping roof, a generally vertical support member 
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pivotably connected to said base member and extending in 
a generally vertical direction from said sloping roof, and a 
diagonal member of adjustable length pivotably con- 
nected at one lower end to said base member and pivota- 
bly connected at its other upper end to said vertical mem- 
ber, each of said frame portions when installed on said 
roof being of a triangular configuration to form a pair of 
spaced generally identical unconnected frame portions, 
each of said members of said frame portions being of a 
generally flat shape having a length, a width less than said 
length and a thickness less than said width, said length and 
width defining two opposed flat surfaces separated by said 
thickness; 

said diagonal member for each frame portion being of an 
adjustable length and comprising a pair of diagonal por- 
tions adjustably connected to each other to adjust the 
length of said diagonal member; 
hinge between each pair of adjacent members forming 
each frame portion for pivotably connecting said members 
to each other, each frame portion being individually col- 
lapsible upon disconnection of said diagonal portions from 
each other for folding said diagonal portions against said 
base member and said vertical member for subsequent 
folding of said base and vertical members against each 


other with said diagonal portions therebetween for pro- 
viding a collapsed flat position of a generally uniform 
thickness for storage and shipment; 

a separate mounting block between said base member and 
said vertical support member of each frame portion, said 
hinge between said base member and said vertical support 
member being mounted on said mounting block at a height 
above the base at least twice said thickness for pivotably 
connecting said base member and said vertical support 
member, said block spacing said base member and said 
vertical support member from each other in said collapsed 
flat position to permit said diagonal portions to fit therebe- 
tween, said opposed surfaces of all said members of said 
frame portion being in generally parallel relation to each 
other when in a collapsed flat position thereby to provide 
a collapsed frame portion of a generally uniform thickness 
for shipment; 

a basketball backboard on the vertical member of each frame 
portion at a position generally adjacent the lower edge of 
the roof; and 

vertically adjustable means between said basketball back- 
board and said vertical members permitting said back- 
board to be mounted at a predetermined height above a 
playing surface. 


5,098,094 
TETHERED BALL PRACTICE APPARATUS 
Shigeru Kita, 2-2-3 Showa-cho, Abeno-ku, Osaka, Japan 
Filed Sep. 4, 1990, Ser. No. 577,700 
Int. Cl.5 A63B 69/40 
US. Cl. 273—29 A 4 Claims 
1. A ball game practice apparatus comprising: 
a ball; 
upstanding a stationary support member; 
a substantially horizontally extending frame attached to said 


support member; and an elongated elastic means for elasti- 
cally restraining the travel of said ball relative to said 
frame; said elastic means having first and second longitu- 
dinal and sections, said first end section having one of its 
ends attached to said frame and said second end section 


having one of its ends attached to said ball, the other end 
of said first longitudinal sections being connected to the 
other end of said second longitudinal section by connect- 
ing means and each section further being comprised of a 
plurality of elastic strings, the elasticity of said longitudi- 
nal sections being different from each other. 


5,098,095 
PUMP BALL 


John S. Weiss, New York, N.Y., assignor to Weiss Twice Toys, 
Inc., New York, N.Y. 


Filed May 6, 1991, Ser. No. 695,736 
Int. Cl.5 A63B 37/00 


US. Cl. 273—58 B 


1. An inflatable throw toy comprising: 
a flexible wall defining an enclosure which is spherical and 


adapted to be thrown when inflated; 


manually operated inflation means in and on one side only of 


said enclosure, said inflation means having an actuator 
contiguous with said wall for inflating said enclosure 
when said actuator is pressed, said actuator having a dome 
shape with a curvature which matches the spherical flexi- 
ble wall when the enclosure is inflated, said inflation 
means comprising a housing defining an interior space, 
said actuator closing said interior space, an inlet one-way 
valve connected to said housing for only admitting air into 
said space from outside the wall when said actuator is 
released and an outlet one-way valve for discharging air 
from said space and into said enclosure when said actuator 
is depressed; and 


deflation means which is manually operated to deflate the 


enclosure, connected to the flexible wall and positioned in 
the enclosure on an opposite side of the flexible wall from 
said manually operated inflation means, said inflation 
means being spaced away from said deflation means when 
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said enclosure is inflated to counter balance said deflation 
means. 


5,098,096 
BOWLING BALL 
Joseph A. Gentiluomo, 1456 Belmont Ave., Schenectady, N.Y. 
12308 
Continuation-in-part of Ser. No. 425,397, Oct. 20, 1989, 

abandoned, which is a continuation-in-part of Ser. No. 628,158, 
Jul. 5, 1984, abandoned, which is a continuation-in-part of Ser. 
No. 171,897, Jul. 24, 1980, abandoned. This application Oct. 31, 

1990, Ser. No. 607,752 

Int. Cl.5 A63B 37/04 
23 Claims 


17. A bowling ball having (a top) weight mass positioned 
(such as) to effectuate a decrease in ball moment of inertia, 
comprising: 

a) an inner core having a minimum specific gravity of 0.1063 

per pound of ball weight, for balls ranging in weight from 
8 to 16 pounds; 

b) an annular shaped (top) weight mass located closely 

around said inner core; 

c) and a molded encapsulating mass surrounding said inner 

core and said annular shaped (top) weight mass. 


5,098,097 
FOOTBALL 
Thomas Kennedy, Chicopee, and Joseph F. Baltronis, II, Aga- 
wam, both of Mass., assignors to Lisco, Inc., Tampa, Fla. 
Filed Mar. 14, 1991, Ser. No. 669,560 
Int. Cl.5 A63B 41/00 


USS. Cl. 273—65 EC 15 Claims 


2. A football comprising a generally elliptical bladder, gen- 
erally oval panels seamed thereover, lacing components along 
one seam and a counter weight secured along a seam thereof 
diametrically opposite said lacing components and equal to the 
weight of said lacing components. 


GENERAL AND MECHANICAL 


5,098,098 
SHOCK AND VIBRATION ABSORBANT SPORTS 
RACKET 
John W. Petralia, Rittenhouse Plaza, Philadelphia, Pa. 19103 
Filed Jul. 7, 1988, Ser. No. 216,177 
Int. Cl.5 A63B 49/02 


US. Cl. 273—73 R 10 Claims 


4 


1. A sports racket having reduced tendency to transmit 
vibrational energy to the arm of the user, having a bow por- 
tion, a throat, and a handle, spherical plastic beads, and a space 
or section within or outside said bow portion sufficiently fully 
packed with said plastic beads so as to prevent any unre- 
strained movement of the beads 


5,098,099 
PROTECTIVE STRIP FOR A RACKET 
Jeffrey Liu, 4-1 Fl., No. 656, Sec. 4, Pa Teh Rd., Taipei, Taiwan 
Filed Feb. 21, 1991, Ser. No. 658,769 
Int. Cl.5 A63B 49/14 


U.S. Cl. 273—73 R 2 Claims 


1. A protective strip for a racket frame, comprising: 

a base strip, said base strip being substantially U-shaped and 
including: 

a plurality of catgut holes formed in said base strip, each of 
said catgut holes being aligned with a corresponding hole 
of the racket frame such that a catgut string is insertable 
through said catgut holes and the holes of the racket 
frame, thereby said base strip is fixed to the racket frame; 
and 

a plurality of apertures intersperced between said catgut 
holes; and 

a cover strip, said cover strip having a bottom surface, said 
bottom surface having means formed thereon for removea- 
bly fixing said cover strip to said base strip after the racket 
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frame and said base strip have been strung, said fixing means 
mating with said apertures of said base strip. 


5,098,100 
VIDEO GAME CONTROL ATTACHMENT 
Keith D. Rand, 26 W 261 Burdette, Carol Stream, Ill. 60188 
Filed Feb. 11, 1991, Ser. No. 653,307 
Int. Cl.5 A63B 71/04 


US. Cl. 273—148 B 10 Claims 


1. An added control device for applying to and controlling 
an original manual control for a TV set, the original manual 
control having the following characteristics, 

it is in itself complete and self-contained and operable for 
controlling the TV set according to its own design and 
purpose, 

it has at least one control key movable between a retracted 
inactive position and an advanced active position, and 
means yieldably retaining it in its retracted position, 

said added control device comprising, 

a block having a forward and a rearward direction and 
having a recess adapted for positioning the original man- 
ual control therein, the recess having a floor, 

the block, when the original manual control is positioned in 
the recess, completely holding and supporting and mov- 
ably carrying the original manual control, 

a lever for each key pivoted in the block having a forward 
end engaging the control key, and having a rear end, and 

manual actuating means operable for repeatedly moving the 
lever, and thereby moving the key, in response to moving 
the actuating means a single time in a single direction. 


5,098,101 
METHOD OF RECORDING AND TRACKING TIMED 
EVENTS IN A GAME 
Benjamin B. Jones, 722} Harrison Ave., Beloit, Wis. 53511 
Continuation of Ser. No. 293,009, Jan. 3, 1989, abandoned. This 
application Oct. 1, 1990, Ser. No. 593,473 
Int. Cl.5 A63F 9/00; G04B 19/28 
US. Cl. 273—148 R 3 Claims 
1. A game device, for use in a game played by one or more 
players and wherein at least a first event and a second event 
occur at selected, different times in the furture in said game, 
said device comprising: 
an indicator bearing a plurality of equally-spaced, sequential 
markings along a periphery thereof, the markings repre- 
senting sequential time segments in which said selected 
events of said game will occur, and one of the markings 
being visibly distinct from the others in size, color, shape, 
or the like; and 
a fixed recording surface supporting said indicator for move- 
ment thereon and adapted to be erasably manually marked 
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with the times of at least the first and second events, and 
said surface having permanent markings thereon adjacent 


the periphery of the indicator and corresponding to the 
markings on said indicator. 


5,098,102 
MECHANICALLY DRIVEN MOVEABLE JIGSAW 


PUZZLE PIECES HAVING A MAGNETIC COUPLING 
John S. Cooper, 10791 Peoria Rd., Browns Valley, Calif. 95918 


Filed Apr. 3, 1989, Ser. No. 332,159 
Int. C1.5 A63F 9/08 


US. Cl, 273—157 R 


1. An animated jigsaw puzzle formed from plural pieces 


which, when assembled forms a picture, comprising, in combi- 
nation: 


a support means upon which a plurality of said jigsaw puzzle 
pieces 8 are placed said plural jigsaw puzzle pieces each 
having an irregular shape which when all said pieces are 
correlated reform the picture, 

means carried on said jigsaw puzzle pieces which depicts 
motion to an exposed outer surface of said jigsaw puzzle 
pieces, thereby animating said pieces, 

drive means connecting said animated jigsaw puzzle pieces 
to a prime mover 28 to impart motion, 

wherein said drive means includes said first and second 
magnetic means, said first magnetic means 50 carried on 
said support means and said second magnetic means 52 on 
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a bottom surface of said jigsaw puzzle piece to engage and 
drive said animated jigsaw puzzle pieces on said exposed 
outer surface of said jigsaw puzzle pieces, 

wherein said drive means includes a driven pulley 36 opera- 
tively connected to said first magnetic means to rotate and 
drive said animated jigsaw puzzles pieces, 

wherein plural animated jigsaw puzzle pieces and plural 
magnetic means 12 are provided all interconnected 
through pulley 36 means by a common belt driven by a 
prime mover, 

wherein said prime mover is a power input knob. 


5,098,103 
FIXED COMPENSATING LOFT GOLF CLUB HEAD 
Robert F. MacKeil, 19 Mendum St., Melrose, Mass. 02176 
Filed May 28, 1991, Ser. No. 706,309 
Int. Cl.5 A63B 53/04 


USS. Cl. 273—175 15 Claims 


1. An improved golf club head, wherein the improvement 
comprises a striking face, the loft angle of which varies from 
the toe to the heel of the club face, and being significantly less 
lofted at the toe than at the heel, the purpose being to maintain 
a more nearly constant loft angle when the golf ball is struck 
toward the heel or toe of the club face. 


5,098,104 
WATER SOLUBLE GOLF BALL 
Pat E. Kane, P.O. Box 1044, Bonita, Calif. 92002 
Filed Jun. 17, 1991, Ser. No. 716,227 
Int. Cl.5 A63B 37/12; A67B 37/02 


U.S. Cl. 273—220 11 Claims 


1. A golf ball comprising a core, said core, formed of a first 
water soluble material, and an external skin formed from two 
skin halves or semi-spheres, said skin halves or semi-spheres 
formed of a second water soluble material, distinct from said 
first material said two skin halves or semi-spheres and core 
being adhered together with a water soluble non toxic adhe- 
sive to provide a golf ball having performance characteristics 
of a conventional golf ball and which will dissolve in water 
after a period of time. 
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5,098,105 
GOLF BALL COMPOSITIONS 
Michael J. Sullivan, Chicopee, Mass., assignor to Lisco, Inc., 
Tampa, Fla. 

Continuation-in-part of Ser. No. 449,774, Dec. 13, 1989, Pat. No. 
4,986,545. This application Jan. 17, 1991, Ser. No. 642,469 
The portion of the term of this patent subsequent to Jan. 22, 
2008, has been disclaimed. 

Int. Cl.5 A63B 37/12 
USS. Cl. 273—235 R 3 Claims 

1. A golf ball comprising a core and a cover, wherein the 
cover is formed from a composition comprising about 5 to 
about 50 parts of a maleic anhydride modified thermoplastic 
elastomer and about 95 to about 50 of an ionomeric resin based 
on 100 parts by weight in the composition, wherein said maleic 
anhydride modified thermoplastic elastomer consists of an 
elastomer selected from the group consisting of a maleic anhy- 
dride modified ethylene-propylene copolymer, a maleic anhy- 
dride modified styrenic block copolymer polymer and a maleic 
anhydride modified ethylene-vinyl acetate copolyme:, and 
where said ionomeric resin is an ionic copolymer of an olefin 
and a metal salt of an unsaturated carboxylic acid. 


5,098,106 
CHESS TEACHING COMPUTER 

Manfred Hegener, Munich, Fed. Rep. of Germany, assignor to 

Hegener & Glaser AG, Munich, Fed. Rep. of Germany 

Continuation of Ser. No. 285,445, Dec. 16, 1988, abandoned. 
This application Nov. 21, 1990, Ser. No. 618,515 

Claims priority, application Fed. Rep. of Germany, Dec. 18, 

1987, 8716732 
Int. Cl1.5 A63F 3/02 


US. Cl, 273—238 3 Claims 
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1. A chess playing device for inputting selected ones of a 
plurality of possible moves to a chess computer, said device 
comprising: 

a chess board assembly having a chess playing surface with 

sixty-four playing piece squares of substantially equal size; 

a control switching means disposed in each of the squares 
and being operative in response to a distinctive placing of 
a chess piece in the corresponding square; 

a chess computer means having a first input for receiving 
data corresponding to practice position data and a second 
input for receiving data corresponding to a player piece 
occupation of the squares; 

a program memory means having a plurality of stored chess 
practice positions at least corresponding to the number of 
squares, the program memory means having an output 
connected to the first input of the chess computer means 
and operative when selectively activated for loading a 
corresponding one of the stored practice positions into the 
chess computer; 

changeover switching means manually operable in the alter- 
native to a first and second condition mounted to the chess 
board assembly; and 

circuit means governed by the changeover switching means 
for connecting each of the control switching means to the 
program memory means for activating the program mem- 
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ory means to load data corresponding to a respective 
chess practice position from the program memory means 
into the chess computer means in response to the opera- 
tion of a corresponding control switching means at times 
when the changeover switching means is in the first condi- 
tion and governed by the changeover switching means for 
connecting each of the control switching means to the 
second input of the chess computer means for receiving 
data corresponding to the player piece occupation of the 
squares, at times when the changeover switching means is 
in the second condition. 


5,098,107 
METHOD AND APPARATUS FOR PLAYING A 
WAGERING GAME 
Eugene B. Boylan, Zephyr Cove; Anthony J. DeLise, State Line, 
and Robert F. Koerner, Gardnerville, all of Nev., assignors to 
BET Technology Inc., Carson City, Nev. 
Filed Mar. 11, 1991, Ser. No. 667,227 
Int. Cl.5 A63F 1/00 
U.S. Cl. 273—292 


1. A method of playing a wagering game whose outcome is 
determined by a selection of usual randomly generated sym- 
bols of that game comprising the steps of: 

adding to the usual symbols a plurality of additional sym- 

bols; 

playing of the game by at least one participant, including 

wagering on a usual play of the game and 

wagering on a chance occurrence of at least two of the 

additional symbols being selected during the usual play; 
settling of the wagers of the chance occurrence of the addi- 
tional symbols; and 

settling of the wagers of the usual play of the game. 


5,098,108 
CLOTHES HAMPER 
Charles T. McKinney, Dallas, Tex., assignor to Charlico, Inc., 
Dallas, Tex. 

Continuation-in-part of Ser. No. 9,085, Aug. 24, 1987, 
abandoned. This application May 5, 1988, Ser. No. 190,412 
Int. Cl.5 A63B 63/08; A45C 11/00 
U.S, Cl. 273—400 3 Claims 

1. A clothes hamper for being supported from the top of 
door comprising: 
a frame configured and decorated to resemble a basketball 
backboard; 
a pair of flat, elongated, vertically extending bracket plates 
rigidly mounted to and extending above the top edge of 
the back of said frame in spaced relationship, each of said 
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bracket plates having an aperture therein located above 
the top edge of the frame; 

first and second generally S-shaped hooks, each having a 
first U-shaped configuration at one end of the S for fitting 
over the top edge of a door, said portion over said door 
edge being flattened sufficiently to enable said door to be 
closed with the hook over the top thereof and a second 
U-shaped configuration at the other end of the S in in- 
verted relationship to the first U-shaped end for extending 
through the apertures of the spaced frame brackets so as to 
support the backboard in a vertical orientation on said 
door; 

a hoop defining a circular clothes receiving aperture; 

a U-shaped mounting projection of circular cross section 
extending horizontally from and rigidly attached to the 
hoop at the open end of the U; 

a unitary mounting plate for pivotally attaching the hoop to 
the lower half of the frame, the mounting plate compris- 
ing: 

a flat upper portion located above the U-shaped mounting 
projection and attached to the frame; 





an arcuate center portion integrally formed with the flat 
upper portion and having a mating fit over the closed end 
of the U-shaped mounting projection; 

a horizontally projecting shoulder on each side of the arcu- 
ate center portion for supporting the legs of the U-shaped 
meéunting projection and thereby holding said hoop in a 
horizontal position perpendicular to the backboard but 
allowing the hoop to freely pivot only in the upward 
direction against the frame for storage purposes; and 

a flat lower portion integrally formed with and extending 
downwardly from the arcuate center portion for attach- 
ment to the frame; 

an elongated clothes receiving mesh net resembling a basket- 
ball hoop net supported on and extending vertically 
downwardly from the hoop; 

means for securing the upper end of the clothes receiving net 
to the clothes receiving aperture of the hoop so that the 
upper end of the net is maintained in an open, clothes 
receiving configuration; and 

means for normally releaseably securing the lower end of the 
clothes receiving mesh net in a closed, clothes retaining 
configuration. 
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5,098,109 
PARACHUTE GAME 
Mark Wayne, 29436 Briarbank Ct., Southfield, Mich. 48034 
Continuation of Ser. No. 385,466, Jul. 27, 1989, abandoned. This 
application Aug. 24, 1990, Ser. No. 573,282 
Int. Cl.5 A63B 65/00, 67/00 


USS. Cl. 273—400 7 Claims 





1. A parachute game including a parachute assembly, said 
assembly comprising: 

a body portion; 

means suspended from said body portion for retarding the 
free fall of said body portion as it travels through the air; 

means incorporated into said body portion for retarding the 
free fall of said body portion as it travels through the air; 

said means suspended from said body portion comprising a 
hemispherical canopy; 

said hemispherical canopy being attached to said body por- 
tion by a plurality of conically arrayed cords; 

said body portion having at op end and a bottom side and 
further including at least one parachute cord attachment 


ring fitted to said top end of said body portion; 

two of said rings being fitted to said top end of said body 
portion, said rings each having a top end and a bottom 
end, said two rings being joined at said bottom ends and 
spaced apart at said top ends. 


5,098,110 
METHOD FOR REMOTELY CONTROLLING A VIDEO 
GAME SYSTEM OF A VIDEO GAME APPARATUS 
Michael Yang, 4 Fl., No. 28, Lane 42, Tung Kuang Rd., Hsin 
Chu City, Taiwan, Taiwan 
Continuation-in-part of Ser. No. 382,720, Jul. 19, 1989, 
abandoned. This application Jul. 6, 1990, Ser. No. 549,277 
Int. Cl.5 A63F 9/22 


USS. Cl. 273—438 2 Claims 


1. A method for remotely controlling a video game system 
of a video game apparatus with a first and a second player 
system respectively for two rival players of said video game 
apparatus, said video game system comprising a first transmit- 
ter for one of said rival players, a second transmitter for an- 
other of said rival players, a receiver to receive the signals 
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transmitted from said first and second transmitters, and a de- 
coder connected to the output of said receiver and the inputs of 
said first and second player systems of said video game appara- 
tus, said decoder being capable of discriminating a transmission 
from said first transmitter and a transmission from said second 
transmitter respectively and giving corresponding outputs 
respectively in response to the transmission from said first and 
second transmitters to said first and second player systems, the 
transmission of said first transmitter comprising a plurality of 
transmission cycles of duration T1 in each of which a first 
transmitter-identifying code is incorporated, the transmission 
of said second transmitter comprising a plurality of transmis- 
sion cycles of duration T1 in each of which a second transmit- 
ter-identifying code different from said first transmitter-identi- 
fying code is incorporated, each of said transmission cycles 
comprising further information including an encoded begin- 
ning signal, an encoded data, and an encoded ending signal, 
said first and second transmitter-identifying codes being identi- 
fiable by said decoder, said transmitter-identifying code and 
said further information of said first transmitter and of said 
second transmitter being modulated and transmitted with a like 
carrier frequency f,, said transmission of said first transmitter 
and said second transmitter being periodical groups of trans- 
mission cycles, each group having a period Tp, each period Tp 
being equal to a plurality of equal intervals of duration T, 
which is no shorter than T1, each said period of duration T, 
comprising a plurality of blank intervals T in which no said 
transmission cycle is present and a plurality of occupied inter- 
vals in which a single transmission cycle is present, the infor- 
mation from said first and said second transmitters being only 
transmitted in the time span of said transmission cycle in said 
transmission of said first and said second transmitters, said 
information of said first transmitter in a transmission cycle Pz 
is only taken as valid and sent to said first player system when 
the span of one said transmission cycle Pg is not overlapped by 
the span of any transmission cycle of the transmission of said 
second transmitter, said information of said second transmitter 
in a transmission cycle P, is only taken as valid and sent to said 
second player system when the span of one said transmission 
cycle Py» is not overlapped by the span of any transmission 
cycle of the transmission of said first transmitter, the distribu- 
tion of the transmission cycles P, in the transmission of said 
first transmitter and the distribution of the transmission cycles 
P» in the transmission of said second transmitter being such 
that in each period of said first transmitter there always exists 
at least a transmission cycle Pg of which the span is not over- 
lapped by the span of any transmission cycle P, of the transmis- 
sion of said second transmitter, and in each period of said 
second transmitter there always exists at least one transmission 
cycle P, of said transmission of said second transmitter of 
which the span is not overlapped by the span of any transmis- 
sion cycle P, of the transmission of said first transmitter, re- 
gardless of the beginning point of said period of said first 
transmitter and the beginning point of said period of said sec- 
ond transmitter, characterized by that a period Tp of the trans- 
mission of both said first and said second player systems re- 
spectively have four occupied intervals in each of which is a 
transmission cycle is present, and four blank intervals, wherein 
a period of said first player system has two groups of two 
consecutive said occupied intervals and two groups of two 
consecutive said blank intervals, while a period of said second 
player system comprises four consecutive occupied intervals 
and four consecutive blank groups, wherein said video game 
system is remotely controlled by the steps of 

transmitting said signals, 

receiving said transmitted signals, 

decoding said transmitted signals, and using said decoded 

signals to control a video game. 
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5,098,111 
ORNAMENTAL GAME WITH UNDERWATER MOVING 
MECHANISM 

Kiyoshi Kashimoto, Tokyo, Japan, assignor to Tomy Company, 

Ltd., Tokyo, Japan 

Filed Mar. 27, 1991, Ser. No. 675,806 
Claims priority, application Japan, Dec. 6, 1990, 2-62044 
Int. Cl.5 A63F 9/00 


U.S. Cl. 273—457 8 Claims 
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1. An ornamental game comprising: 

a transparent tank having a top, a bottom and at least three 
side walls, one of the side walls providing a front face; 

a fluid contained in and substantially filling the transparent 
tank and having a specific gravity; 

a base for supporting the tank; 

a pump disposed in the base; 

a partition plate having an open top and bottom and being 
oriented vertically and disposed in a rear portion of the 
tank to form a rising fluid path; 

an outlet nozzle connected to the pump and being disposed 
near the bottom of the partition plate to generate a rising 
current of fluid in the rising fluid path, thus generating a 
circulatory flow path of fluid which circulates about an 
axis substantially parallel to the front face of the tank; 

a plurality of movable members, each having a specific 
gravity slightly greater than that of the fluid, each being 
propelled upwardly in the rising fluid path by the rising 
current of fluid and being discharged from the open top of 
the partition plate; and 

a target mounted on an ornamental body disposed in front of 
the partition plate below the top thereof in the circulatory 
flow path of fluid to catch the movable members on the 
target. 


5,098,112 
UNITIZED DYNAMIC FACIAL SEAL 
Gregory H. Petrak, 461 S. Balsam St., Lakewood, Colo. 80226 
Filed Oct. 1, 1990, Ser. No. 590,768 
Int. Cl.5 F163 15/00 
U.S. Cl. 277—39 18 Claims 
1. A dynamic seal for installation between radially inner and 
outer relatively rotating members comprising: 
an annular seal body having a sealing lip inclining away from 

one side of said body, a flexible wall section extending 
radially from said seal body and including a circumferen- 
tial sealing portion in sealed engagement with one of said 
relatively rotating members, said seal body disposed in 
sealed engagement with the other of said relatively rotat- 
ing members; 
substantially rigid band in a pressfit engagement to the 
other of said relatively rotating members, said band in- 
cluding a radial flange portion; and 
bearing member interposed between said seal body and 
said band, said bearing member including means position- 
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ing said sealing lip in sealed engagement with said radial 
flange portion whereby said sealing lip and radial flange 
portion are maintained against axial movement in relation 


to one another notwithstanding relative axial or angular 
shifting between said inner and outer relatively rotating 
members. 


5,098,113 
TRAILER FOR CYCLES 
Eugene E. Albitre, 3401 Aslin St., Bakersfield, Calif. 93312 
Filed Aug. 28, 1990, Ser. No. 573,984 
Int. Cl.5 B62D 63/06 
4 Cai 
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1. A trailer for use behind a cycle including a lower horizon- 
tal main frame having a front portion and a rear portion and a 
forward element including an end extending from the front 
portion, the end including hitch means for universal connec- 
tion with a mounting portion of a cycle and with the end 
extending rearwardly from the mounting portion of the cycle, 
an upright standard having an upper end and a lower end 
mounted with the rear portion of the main frame, an openable 
load receiving receptacle including a bottom wall supported 
from and extending along the main frame, upstanding side 
walls extending upward from opposite longitudinal margins of 
the bottom wall, and a rear wall interconnecting with and 
extending upward from a rear margin of the bottom wall, the 
side walls and rear wall including interconnected upper mar- 
ginal portions, the rear portion including a pair of front-to-rear 
extending opposite side and laterally spaced apart wheel sup- 
port arms provided with wheel mounting structures, a rear 
wheel disposed between the arms and journalled from the 
wheel mounting structures, and wherein the front portion and 
the rear portion of the main frame are selectively relatively 
detachable wherein the load receiving receptacle has side walls 
hingedly connected to opposite longitudinal margins of the 
bottom wall and a rear wall hingedly connected to a rear 
margin of the bottom wall such that the side walls can be 
pivoted to extend upward from opposite longitudinal margins 
of the bottom walls and the rear wall can be pivoted to extend 
upward from the rear margin of the bottom wall, the side walls 
including forward and rearward marginal portions, the rear- 
ward marginal portions having connecting means for detach- 
ably connecting the rearward marginal portions of the side 
walls to connecting means positioned on lateral marginal por- 
tions of the rear wall, the side nd rear walls including intercon- 
nected upper marginal portions, at least the central portion of 
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the upper marginal portion of the rear wall being detachably 
anchored to the upright standard located on the rear portion of 
the main frame, at least the forward marginal portions of the 
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5,098,115 
CONVERTER DOLLY FOR PERMITTING BACKING UP 
OF TANDEM TRAILERS 


side wall being detachably anchored to the front portion of the Darrell K. Haire, and Andrew R. Haire, both of Thomasville, 


main frame. 


5,098,114 
PIVOTLESS HUMAN-POWERED VEHICLE 
SUSPENSION SYSTEM 
Gwyndaf M. Jones, 78 Estabrook Rd., Carlisle, Mass. 01741 
Filed Sep. 18, 1990, Ser. No. 584,187 
Int. Cl.5 B62K 3/00 


1. A suspension system in a human powered vehicle with a 


seat riser tube having a top end and a bottom end, said bottom 
end having a bottom bracket housing portion, said suspension 
system comprising: 

at least one pivotless resilient structural member having first 
and second ends and being connected at said first end to 
said seat riser tube, said at least one pivotless resilient 
structural member having a wheel mount disposed at said 
second end, said wheel mount having an equilibrium posi- 
tion and being capable of deflecting from said equilibrium 
position; 

a seatstay having an upper portion and a lower portion, said 
upper portion having a first end and a second mount end, 
said lower portion having a first mount end and a second 
end; 

said first end of said upper portion being connected to said 
seat riser tube proximate to said top end of said seat riser 
tube and said second end of said lower portion being 
connected to said second end of said pivotless resilient 
structural member 

a main spring disposed coaxial with said seatstay and having 
a first side and a second side, said first side of said main 
spring being connected to said upper portion of said seat- 
stay at said first mount and said second side of said main 
spring being connected to said lower portion of said seat- 
stay at said second mount; 

a pump mounted to said seatstay and connected to said upper 
portion and to said lower portion, said pump being actu- 
ated upon the compression and expansion of said main 
spring and said pump being connected to said main spring 
whereby pressure in said main spring is increased by com- 
pression of said pump; and 

wherein compression and expansion of said main spring and 
deflection of said at least one pivotless resilient structural 
member permits deflection of said second end of said at 
least one pivotless resilient structural member. 


N.C., assignors to A.M. Haire Truck Bodies, Inc., Thomas- 
ville, N.C. 


Continuation of Ser. No. 249,113, Sep. 23, 1988, abandoned. This 


application May 15, 1990, Ser. No. 524,146 
Int. Cl.5 B62D 53/00, 53/10 


US. Cl. 280—476.1 5 Claims 


1. A tandem trailer assembly comprising; a first wheeled 
vehicle, hitch means carried by a rearmost portion of said first 
vehicle, a second wheeled trailer vehicle positioned in tandem 
behind said first vehicle and including a coupling member 
comprising a kingpin projecting from an underside of said 
second trailer vehicle and a converter dolly positioned be- 
tween and interconnecting said first and second vehicles, said 
converter dolly comprising a frame including a base portion 
and a tongue portion extending forwardly from the base por- 
tion, hitch means carried by said tongue portion and connected 
to said hitch means on said first vehicle to permit pivotal move- 
ment of the dolly relative to said first vehicle about a first 
substantially vertical axis, ground engaging wheels carried by 
said frame, a fifth wheel fixed on said base portion of said frame 
and having a front end defining opposing front corner por- 
tions, and comprising a longitudinal slot formed therein and 
adjacent to its front end and receiving the second trailer vehi- 
cle kingpin to interconnect the converter dolly to said second 
trailer vehicle to permit pivotal movement of the second trailer 
vehicle relative to said dolly about a second substantially verti- 
cal axis, and locking means cooperating with said fifth wheel 
and with said second wheeled trailer vehicle, said locking 
means including a spaced pin housing secured at each front 
corner portion of the fifth wheel so that when the fifth wheel 
pivots up or down, the housings move as units with the fifth 
wheel, a pin positioned in each housing and movable therein 
from a retracted to an extended position, and motor means 
operatively connected to said housing and cooperating with 
said pins to move them between retracted, inactive positions 
for permitting free pivotal movement of said second trailer 
vehicle relative to said dolly about said second substantially 
vertical axis during normal driving operations and extended, 
active positions in engagement with said second trailer vehicle 
during backing up of the tandem trailer assembly to restrain 
said second trailer vehicle against pivotal movement relative to 
the dolly whereby said dolly and said second trailer vehicle 
operate as a non-articulated unit and pivoting is only permitted 
about said first substantially vertical axis to thereby permit 
backing up the tandem trailer assembly without the need for 
disconnecting the first and second vehicles. 
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5,098,116 
SUSPENSION SYSTEM FOR VEHICLE 

Takeshi Edahiro; Toshiro Kondo; Fumitaka Ando; Tadanobu 

Yamamoto, and Katsuyuki Komiya, all of Hiroshima, Japan, 

assignors to Mazda Motor Manufacturing, Japan 

Filed Nov. 29, 1990, Ser. No. 622,100 

Claims priority, application Japan, Nov. 29, 1989, 1-314080; 

Jan. 31, 1990, 2-23061 
Int. Cl.5 B62D 17/00 


U.S. Cl. 280—661 15 Claims 


1. A suspension system for a vehicle constructed to change 
toe angle of wheels by a lateral force acting on wheels, a 
suspension system for vehicles having a wheel support member 
for supporting wheels rotatably, a front lateral link extending 
in the widthwise direction of a vehicle body having one end 
connected to the vehicle body and another end to the front 
part side of said wheel support member, a rear lateral link 
extending in the widthwise direction of the vehicle body hav- 
ing one end connected to the vehicle body and the another end 
to the rear part side of said wheel support member, and a 
trailing link extending in the longitudinal direction of the vehi- 
cle body having the front end thereof connected to the vehicle 
body and the rear end to said wheel support member, wherein 
the improvement comprises: 

a delay means for delaying toe angle change of wheels when 

receiving said lateral force provided in one of said front 
lateral link, said rear lateral link, or said trailing link. 


5,098,117 
APPARATUS FOR ADJUSTING CAMBER AND TOE 
John Specktor, Golden Valley, and Gerald A. Specktor, St. Paul, 
both of Minn., assignors to Shim-A-Line, Inc., Minneapolis, 
Minn. 

Continuation-in-part of Ser. No. 546,848, Oct. 31, 1983, Pat. No. 
4,684,150. This application Jul. 31, 1987, Ser. No. 87,893 
Int. Cl.5 B62D 17/00 
U.S. Cl. 280—661 12 Claims 

1. A shim device for adjusting camber and/or toe of a wheel 
assembly attached to an end of an axle assembly of a motor 
vehicle, the wheel assembly being attached to the axle assem- 
bly by a plurality of spaced apart bolts, the shim device com- 
prising: 

a relatively flat, tapered plate including first indicia selec- 
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tively positioned thereon to indicate the angular position 
of the plate with respect to the bolts such that the plate 





may be selectively positioned to adjust camber and/or toe 
a selected amount. 


5,098,118 
VEHICLE SUSPENSION SYSTEM FOR STEERABLE 
WHEELS 
Toshio Hayashi; Toshiro Kondo, and Fumitaka Ando, all of 
Hiroshima, Japan, assignors to Mazda Motor Corporation, 
Japan 
Filed Jun. 28, 1990, Ser. No. 546,151 
Claims priority, application Japan, Jun. 28, 1989, 1-75888[U}; 
Dec. 27, 1989, 1-341935 
Int. Cl.5 B60G 3/00, 7/02 


US. Cl. 280—691 11 Claims 


Out board 


1. A vehicle suspension system for a steerable wheel includ- 
ing a triangular arm member wherein a vehicle body outboard 
end thereof is interconnected with a wheel support member 
rotatably supporting a steerable wheel, and a vehicle body 
inboard end is supported by a vehicle body side member by 
means of two pivotally mounted members longitudinally 
spaced apart at a fixed interval; wherein a front pivotally 
mounting member located in the front of the vehicle body out 
of said two pivotally mounting members is arranged substan- 
tially sideways from said wheel support member, while a rear 
pivotally mounting member located in the rear of the vehicle 
body out of said two pivotally mounting members is made of a 
rubber bushing which is displaceable at least in the transverse 
direction of the vehicle body; and said triangular arm member 
supports said wheel swingably in the vertical direction, said 
vehicle suspension system for a steerable wheel further com- 
prising: 

an assisting link member extending substantially in the trans- 
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verse direction of the vehicle body and having rotatable 


pivotally mounting means on both ends thereof, wherein 
pivotally mounting means on one end is interconnected 
with a rear end portion of said triangular arm member, and 
pivotally mounting means on the other end is intercon- 
nected with said vehicle body side member, said assisting 
link member interconnecting said rear end portion of said 
triangular arm member and said vehicle body side member 
so as to allow a movement of said rear end portion of said 
triangular arm member in the longitudinal direction of the 
vehcile body, but to restrict a movement thereof in the 
transverse direction of the vehicle body; 

said rubber bush of said rear pivotally mounting member 


having an axis extending in the longitudinal direction of 


the vehicle body; and 

rod member, extending rearwardly on said axis of said 
rubber bush, provided at a rear portion of said triangular 
arm member, and wherein an outboard end of said assist- 
ing link is connected with a rear end portion of said rod 
member. 


5,098,119 
SEMI-ACTIVE SUSPENSION SYSTEM WITH ENERGY 
SAVING 
Daniel E. Williams, Stuart, and Mark D. Morris, Hobe Sound, 
both of Fla., assignors to TRW Inc., Lyndhurst, Ohio 
Filed Mar. 22, 1991, Ser. No. 673,680 
Int. Cl.5 B60G 11/26; B6OT 11/26 


1. A suspension system for a vehicle comprising: 
at least two adjustable wheel corners, each adjustable corner 
including, 

a linear actuator operatively connected between a sprung 
mass and an unsprung mass of the vehicle, said linear 
actuator being actively movable in at least one direction 
in response to applied fluid pressure, 

an electrically controlled valve, 

an accumulator connected to an associated actuator 
through an associated electrically controlled valve, 

an actuatable fluid RAM in fluid communication with an 
associated accumulator for controlling fluid pressure in 
said associated accumulator, movement of said RAM in 
one direction increasing fluid pressure in said associated 
accumulator and movement of said RAM in another 
direction reducing fluid pressure in said associated 
accumulator, each fluid RAM including a hydraulic 
motor having a housing and a piston slidably mounted 
in said housing, said piston dividing said housing into 
two variable volume fluid chambers, one fluid chamber 
in fluid communication with said associated accumula- 
tor and a second fluid chamber in communication with 
the second fluid chambers of each RAM of the other at 
least one corner of the vehicle, and 

ram driver means operatively connected to an associated 
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fluid RAM for moving said piston of said actuatable 
fluid RAM; 
sensing means for sensing force inputs to the vehicle; 
control means connected to each said electrically controlled 
valves, said ram driver means, and to said sensing means 
for controlling (i) each said ram driver means for moving 
said piston of an associated fluid RAM and thereby con- 
trol fluid pressure in an associated accumulator, and (ii) 
each of said electrically controlled valves in response to 
sensed force inputs so as to apply said fluid pressure to 
their associated actuator and thereby alter an effect of the 
force input to the vehicle. 


5,098,120 
SHOCK ABSORBER FOR USE IN A VEHICLE 

Yasuyuki Hayashi, Fukuroi, and Shigenobu Abe, Hamamatsu, 

both of Japan, assignors to Kabushiki Kaisha Showa Seisaku- 

sho, Tokyo, Japan 
Division of Ser. No. 376,879, Jul. 7, 1989, Pat. No. 5,009,451. 

This application Jan. 10, 1991, Ser. No. 639,929 

Claims priority, application Japan, Jul. 19, 1988, 63-178131; 

Aug. 19, 1988, 63-108291; Sep. 14, 1988, 63-119876 
Int. Cl.5 B60G 11/58 


USS. Cl. 280—710 2 Claims 
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1. A shock absorber for a vehicle comprising: 

an outer barrel connected to one of a vehicle body and an 
axle; 

an inner barrel connected to the other of said axle and vehi- 
cle body, said inner barrel being slidably fitted within said 
outer barrel; 

a damper cylinder disposed within one of said inner and 
outer barrels; 

a piston rod; 

a first end of said piston rod displaceably fixed to the other 
of said outer and inner barrels; 

a second end of said piston rod; 

a piston connected to the second end of said piston rod and 
disposed to slide within said damper cylinder; 

a first spring bearing secured to said piston rod; 

a second spring bearing secured to said damper cylinder; 
and, 

a suspension coil spring interposed between said first and 
second spring bearings. 
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5,098,121 
VEHICLE SUSPENSION WITH AUILIARY LEAF 

SPRINGS 
Erlen B. Walton, Farmington Hills; David M. Preston, Drayton 
Plains; James L. Oliver, Pontiac, and James A. Juriga, 
Bloomfield Hills, all of Mich., assignors to Eaton Corpora- 

tion, Cleveland, Ohio 
Division of Ser. No. 457,065, Dec. 26, 1989, Pat. No. 5,029,893. 
This application Jun. 24, 1991, Ser. No. 702,879 
Int. Cl.5 B60G 11/02 

11 Claims 





1. A vehicle comprising left and right ground engaging 
wheel assemblies rotatably mounted about an axis on opposite 
ends of an axle assembly extending transverse to a longitudinal 
axis of a vehicle chassis having front and rear ends; main spring 
means vertically supporting the chassis on the axle assembly; 
first and second transversely spaced apart and generally longi- 
tudinally extending auxiliary leaf springs each having a first 
end pivotally affixed to the chassis, the leaf springs selectively 
operative to vertically support the chassis on the axle assembly 
in parallel with the main spring means in response to means 
inhibiting pivotal movement of the first-ends; characterized by: 

each of the leaf springs having a second end pivotally affixed 

to the axle assembly; 

the main spring means including first and second trans- 

versely spaced apart and generally longitudinally extend- 
ing main leaf springs each having a forward end affixed to 
the chassis by means for allowing pivotal and preventing 
linear movement between the forward end and the chassis, 
a rear end affixed to the chassis by means for allowing 
pivotal and linear movement between the rear end and the 
chassis, and an intermediate portion rigidly affixed to the 
axle assembly at a position vertically spaced from the axis; 
and 

the first end of each auxiliary leaf spring being pivotally 

affixed to the chassis at a position forward of the main leaf 
spring forward end and the second end pivotally affixed to 
the axle assembly at a position vertically spaced from the 
axis and on a side of the axle assembly opposite the main 
leaf spring intermediate portion and, the first and second 
ends pivotally affixed to the chassis and axle assembly by 
means for preventing linear movement of the first and 
second ends relative respectively to the chassis and axle 
assembly. 


5,098,122 
VELOCITY CHANGE SENSOR WITH IMPROVED 
SPRING BIAS 
Allen Breed, Boontown Township, Morris County; Ted Thuen, 
Morris Plains, and Carl Grossi, Wharton, all of N.J., assign- 
ors to Breed Automotive, Boonton Township, N.J. 
Continuation-in-part of Ser. No. 447,108, Dec. 6, 1989. This 
application Sep. 24, 1990, Ser. No. 587,262 
Int. Cl.5 HO1H 35/14; B6OR 21/32 
U.S. Cl. 280—735 14 Claims 
1. In a passenger restraint system for a motor vehicle, an 
accelerometer comprising: 
a. a housing; 
b. an inertial element; 


MARCH 24, 1992 


c. path means disposed in said housing for defining a path for 
said inertial element; 

d. contact means disposed in said housing; and 

e. spring coil means for urging said inertial element toward 
a preselected position on said path, said path being ar- 
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ranged and constructed to allow said inertial element to 
move away from said preselected position in the presence 
of a deceleration of said motor vehicle, said spring coil 
means including a blade attached to a spring coil, said 
blade having pivoted by the movement of said inertial 
element to contact said contact means. 


5,098,123 
ELECTROTHERMAL INFLATABLE RESTRAINT 

SYSTEM 

Trevor O. Jones, Bratenahl, Ohio, assignor to International 

Development Corporation, Cleveland, Ohio 
Filed Dec. 3, 1990, Ser. No. 621,623 
Int. Cl.5 B60R 21/26 
U.S. Cl. 280—741 
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1. An occupant restraint system of the air bag type compris- 
ing one or more deceleration sensors, a control unit responsive 
to said sensors, an electrical power supply regulated by said 
control unit, an inflatable occupant restraint cushion, a means 
for forming plasma connectable to said power supply, and a 
means for generating gas in fluid communication with said 
plasma forming means, said gas generating means including a 
reactive material, wherein a signal from said sensor causes the 
control unit to activate said plasma forming means which 
generates plasma, said plasma being communicated to said 
reactive material, said reactive material being heated by said 
plasma and converted into gas which inflates said inflatable 
cushion. 


5,098,124 
PADDING TO REDUCE INJURIES IN AUTOMOBILE 
ACCIDENTS 
David S. Breed, Boonton Township, Morris County, and Ferev- 
doon Shokoohi, Hackettstown, both of N.J., assignors to 
Automotive Technologies International Inc., Denville, N.J. 
Filed Sep. 6, 1990, Ser. No. 578,365 
Int. Cl.5 B6OR 21/04, 21/55 
US. Cl, 280—751 19 Claims 
1. A padding for cushioning and absorbing energy from an 
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object which impacts against it, said padding comprising a 
plurality of padding cells arranged substantially side by side to 
form a cushion surface, each padding cell including: (a) an 
enclosed chamber containing a gas and having side walls 
formed of substantially impervious flexible material and an end 
wall having a flow restrictor means for controlling the flow of 


said gas therethrough, said chamber being adapted to be col- 
lapsed from an initial position with full internal volume to a 
final, collapsed position with substantially less internal volume; 
and (b) means for restoring said chamber to its initial position, 
said means being disposed away from said flow restrictor 
means to permit the unimpeded flow of said gas to and through 
said flow restrictor means. 


5,098,125 
TUBE, AIRBAG, AND METHOD OF MAKING THE SAME 
Peter B. Thornton, Bronxville; Fred P. Woodworth, Arkport, 
and Stanley H. Cone, Hornell, all of N.Y., assignors to Stern 
& Stern Industries, Inc., New York, N.Y. 
Continuation-in-part of Ser. No. 535,772, Jun. 8, 1990, Pat. No. 
5,011,183. This application Jan. 16, 1991, Ser. No. 642,025 
Int. Cl.5 B6OR 21/20 


US. Cl. 280—743 27 Claims 


1. A tube suitable for use in an airbag comprising: 

a seamless tube of integral, unitary, one-piece woven con- 
struction, said tube defining: 

(i) a pair of opposed panels of substantial area formed in a 
plain weave of a first yarn density; 

(ii) a pair of intermediate margins of slight width joining an 
opposed pair of sides of said opposed panels together, said 
intermediate margins being formed in a plain interweave 
of a second yarn density greater than said first yarn den- 
sity; and 

(iii) a pair of outer margins, each outer margin being of 
greater width than one of said intermediate margins and 
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extending about the outer side of a respective one of said 
intermediate margins, said outer margins being formed in 
a weave looser than said plain interweave. 


5,098,126 
JACK MOUNTING ARRANGEMENT FOR 
AUTOMOTIVE VEHICLE 

Yoshio Kanke, and Yukihide Oishi, both of Atsugi, Japan, as- 

signors to Nissan Motor Company, Ltd., Yokohama, Japan 

Filed Oct. 12, 1989, Ser. No. 420,438 
Claims priority, application Japan, Oct. 14, 1988, 63-134229 
Int. C15 B60R 11/06 

US. Cl, 280—763.1 1 Claim 


1. A jack mounting arrangement for an automotive vehicle 

comprising: 
a wheel house having a wheel house inner and a wheel house 
outer; 
a rear pillar inner having a lower end portion secured to said 
wheel house inner and wheel house outer; 
a rear floor having a lateral flange at the rear of said wheel 
house, 
wherein said rear pillar inner has a rear end portion above 
said lateral flange of said rear floor; and 

wherein said wheel house outer has a wheel house exten- 
sion plate attached thereto, said wheel house extension 
plate extending between said rear end portion of said 
rear pillar inner and said lateral flange of said rear floor 
to interconnect the same; 

a jack bracket mounting plate of an L-like shape, having a 
first arm secured to said rear end portion of said rear pillar 
inner and said wheel house extension plate and a second 
arm extending laterally outwards from said first arm; 

a jack bracket having a pair of L-shaped arms joined by an 
I-shaped arm to form a C-like shape, with an opening 
bounded by free ends of said L-shaped arms, secured to 
said second arm of said jack bracket mounting plate so 
that said opening faces laterally away from said wheel 
house extension plate; 

a floor extension plate secured at an upper end portion to 
said wheel house extension plate and said first arm of said 
jack bracket mounting plate and at a lower end portion to 
said wheel house extension plate and said lateral flange of 
said rear floor; 

a bumper side; 

a rear fender having a beaded portion for receiving therein 
said bumper side; and 

a reinforcement bracket having opposite end portions in 
contact with said beaded portion of said rear fender and an 
intermediate portion formed between said opposite end 
portions and secured to a portion of said jack bracket, one 
of said opposite end portions of said reinforcement bracket 
being secured to said bumper side and said beaded portion 
of said rear fender. 
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5,098,127 
MAGAZINE ADVERTISING INSERT 

Jesse S. Williamson, Dallas, and Frederick I. Reinbold, Jr., 

Grand Prairie, both of Tex., assignors to Williamson Printing 

Corporation, Dallas, Tex. 

Filed Oct. 6, 1989, Ser. No. 418,111 
Int. Cl.5 B42D 1/00 

US. Cl. 281—15.1 


1. Insert apparatus securable page-like within a magazine or 
other multipage document having a series of pages centrally 
interconnected generally along a fold axis of the magazine, said 
insert apparatus comprising: 

a jacket structure including: 

a flexible jacket sheet member centrally folded along a 
fold line to bring opposite free edge portions of the 
folded jacket sheet member together, 

means for intersecuring said opposite free edge portions, 
whereby the folded jacket sheet member has first and 
second facing side portions, a pair of opposite closed 
side edge portions extending along said fold line and the 
intersecured free edge portions of the folded jacket 
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zontal arm forming an acute angle with the axis of the 
horizontal arm; 

the said acute angles associated with the two bent ends being 
substantially equal 

means to secure the vertical arm selectively to each of the 
two bent ends of the horizontal arm; 

an elongated backing plate having an offset portion; 


loose leaf ring means located on the offset portion of the 
backing plate; 

means to secure the loose leaf ring means and backing plate 
to the horizontal arm of the said L-bracket; and 

means to releasably secure the vertical arm of the L-bracket 
to the side of a monitor. 


5,098,129 


BUSINESS CARD ASSEMBLY WITH SELF-ADHESIVE 


BACKING 


Robert Haber, 1 Sherwood Dr., Larchmont, N.Y. 10538 


sheet member, and a pair of opposite open side edge Continuation of Ser. No. 504,568, Apr. 4, 1990, abandoned. This 


portions extending between said fold line and the inter- 
secured free edge portions of the folded jacket sheet 
member, and 
a tear-away perforation line formed along one of said first 
and second facing side portions, extending between said 
opposite open side edge portions, and being inwardly 
adjacent and generally parallel to the intersecured free 
edge portions of the folded jacket sheet member; and 
a booklet or multipage advertising material concealed and 
removably secured within the interior of the folded jacket 
sheet member, said booklet, in its closed orientation, hav- 
ing an elongated configuration and extending lengthwise 
from adjacent one of said pair of opposite open side edge 
portions to adjacent the other of said pair of opposite open 
side edge portions, 
said booklet having a page fold axis extending transversely 
to its length and transversely to said fold line, said booklet 
being exposable to view, and removable from within the 
fold jacket sheet member by tearing said one of said first 
and second facing side portions of the folded jacket sheet 
member along said perforation line and outwardly bend- 
ing a freed portion of said one of said first and second 
facing side portions. 


5,098,128 
COMPUTER MONITOR PAD HOLDER 
Richard P. Husta, 17 Calvin Rd., Wilton, Conn. 06897 
Filed Sep. 9, 1991, Ser. No. 756,989 
Int. Cl.5 B42D 3/00 
U.S. Cl. 281—45 13 Claims 
1. A device for holding a pad of papers adjacent to a com- 
puter monitor screen comprising: 
an L-shaped bracket including a vertical arm and a horizon- 
tal arm; 
said horizontal arm having two ends each of which is bent in 
an opposite direction perpendicular to the axis of the said 
horizontal arm; 
the intersection of each bent end and the plane of the hori- 


USS. Cl. 283—62 


application Jul. 12, 1991, Ser. No. 730,512 
Int. Cl.5 B42D 15/00 
2 Claims 
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1. A business card assembly for selective attachment to a 


catalogue, brochure or the like, said assembly comprising: 


a first wallet sized business card of rectangular configuration 
made of stiff paper stock and bearing information, 

a second wallet sized business card of rectangular configura- 
tion made of stiff paper stock and bearing information, 
said first and second cards being of like configuration and 
being removably connected along common, adjacent 
edges by a perforated tear line, an adhesive layer on the 

undersides of both cards, and 
backing sheet of a rectangular configuration essentially 
identical to the configuration of the removably connected 
first and second cards, said backing member being adhe- 
sively and removably secured to the adhesive layer on the 
undersides of the first and second cards, the perforated 
tear line extending through both the joined first and sec- 
ond cards and through the backing sheet, 

the component of the backing sheet on the underside of one 
of the cards being removable therefrom independently 
from the component of the backing sheet on the underside 
of the other card, enabling adherence of said cad to said 
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catalogue, brochure or the like, the first card be separable inner side; said second panel including a hidden inner side 
from the second card along said perforated line. facing said hidden inner side of said first panel; one of said 
a inner sides being imprinted with coupon indicia to define first 
5,098,130 and second retail coupons arranged generally in an L-shape 
’ and mutually overlapped to form a common section therebe- 
POSTAL cera. peng Ag pea tween; said first panel including first and second perforated 
Ameer G. Mikhail, indom ’ division lines arranged to intersect one another; said first perfo- 
Continuation-in-part of Ser. No. 349,147, May 8, 1989, which is - 1444 division line passing laterally through said second cov- 

a division of Ser. No. 90,839, Aug. 28, 1987, Pat. No. 4,876,000. 

This application Oct. 30, 1990, Ser. No. 606,738 
Int. Cl.5 GO9F 3/00 
US. Cl. 283—71 2 Claims 


pon as said coupon document is viewed in top plan, and said 
second perforated division line passing laterally through said 
: : : -._ first coupon as said coupon document is viewed in top plan; 
1. An improved stand-alone postal metering device compris- ~- . 
ing within is structure at conan dedicated printing saaiuie said first and second panels being foldable and tearable along 
which can be operated through appropriate means such as; Sid first perforation line to reveal said first coupon and de- 
manually, mechanically and electrically through a set of in- StToy said second coupon, and being alternatively foldable and 
structions entered from a board located within the meter struc- tearable along said second perforation line to reveal said sec- 
ture, said module is dedicated to printing the following mark- ©nd coupon and destroy said first coupon. 
ings on a metering tape used in conjunction with postal mailing ———————————— 
where said tape is fed and advanced through the said metered 5,098,132 


device structure; F LENGTH COMPENSATING JOINT 


a) at least one group of indicia of adjacent multiple boxes 
formed by several parallel lines intersecting at an angle — Tex., assignor to Cooper Industries, 


with other several parallel lines, said indicia boxes are for 
entering the origination and destination identifier codes, Filed Jun. 12, —_ Ser. No. 536,694 

b) the words “From:” near one of said groups of indicia Int. C1.* FIGL 35/00 
boxes and “To:” near another one such group, 

c) at least two distinctive markings outside said groups of 
multiple indicia boxes one of said markings is parallel to 
the shorter side of the group of indicia boxes and a second 
marking is inclined in a direction parallel to the longer side 
of said group of indicia boxes, these markings are to func- 
tion as reference frames to enable machine reading of both 
the origination and destination identifier codes when en- 
tered, and 

d) at least one marking, preferably of a geometric configura- 
tion, which is to correspond to some pre-set monetary 
value of the postage fee, wherein all said markings im- 
printed by said improved postal meter facilitate the faster 
and automated postal sorting process, wherein said postal 
metering device having at least one additional printing 
means provided also within the its structure to print in the 
vicinity of all said marking, the customary postal data 
comprising: 
the postal seal of date, time of day, and origination loca- 


US. Cl. 285—18 


tion: 1. An improved length compensating joint, comprising: 

the postal meter number; an inner tubular member, ae sola ae F 

th OP : an outer tubular member receiving said inner member in 
e seal indicating the total monetary value assigned to pr ne ding relationship, 


Sie ee eens Me : a sealing means disposed between said inner and outer tubu- 


Re : h 
additional wordings that are seasonally printed by the lor eamibers defining jolat extention end roe al 


bers, 

a means for supplying fluid under pressure to said extension 
and retraction chambers to permit selective relative move- 
ment between said inner and outer members, 

Larry H. Tucker, Saddle River, N.J., assignor to Larry H. a gripping means positioned on said outer tubular member, 
Tucker, Inc., Woodcliff Lake, N.J. a pressure responsive camming means cooperating with said 
Filed Jul. 11, 1991, Ser. No. 728,702 gripping means to lock and release said gripping means to 
Int. Cl.5 B42D 15/00 said inner member, 

U.S. Cl. 283—105 6 Claims a metal-to-metal seal for sealing between said inner and outer 
1. A retail coupon document comprising first and second tubular members wherein said metal-to-metal seal is a 
panels removably joined together along their peripheral edges; shaped annular ring with a pair of unequal length seal legs 
said first panel including an exposed top side and a hidden extending therefrom which face in the direction of inter- 
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nal pressure from the inner member and provide an initial 
metal-to-metal seal between parallel surfaces on said inner 
and outer tubular members, 

said metal-to-metal seal is initially energized by an interfer- 
ence fit between said inner and outer tubular members, 
and 

a means for radially deenergizing said metal-to-metal seal 
during extension and retraction operations wherein said 
deenergizing means includes: 

a radially directed passage providing fluid communication 
with the exterior and interior of said metal-to-metal seal, 

a porting means for supplying fluid under pressure to said 
passage, and 

an elastomeric seal means disposed on the exterior and inte- 
rior of said metal-to-metal seal to allow pressurization of 
the interior of said metal-to-metal seal legs to disengage 
said interior leg from sealing engagement with said inner 
member during relative axial movement between said 
inner and outer members. 


5,098,133 
TUBE COUPLING WITH SWIVELABLE PISTON 
Jeffrey Glover, Cincinnati, Ohio, assignor to General Electric 
Company, Lynn, Mass. 
Filed Jan. 31, 1990, Ser. No. 473,217 
Int. Cl.5 FI6L 9/14 
US. Cl. 285—23 


1. A coupling for joining first and second channels in fluid 

communication comprising: 

a tubular housing having a longitudinal centerline axis, a first 
section having an annular radially inwardly facing wear 
surface, an integral second section for being removably 
joined in fluid communication with said second channel, 
and an annular storage portion disposed between said 
wear surface and said second section; 

a tubular first fitting having a first flange for being joined in 
fluid communication with said first channel, an integral 
piston have a radially outer surface including a U-shaped 
retaining groove extending therein circumferentially 
around said piston; 

a piston ring slidably disposed in said piston groove and 
forming axial gaps therewith sized for reducing leakage of 
fluid around said piston ring and through said groove; 

said piston being disposed radially inwardly of said wear 
surface so that said piston ring contacts said wear surface 
for forming a seal therewith and said housing is joined to 
said first fitting only by said piston ring; and 

said annular storage portion being sized for allowing said 
tubular housing to be retracted relative to said first fitting 
so that said piston is moveable from said wear surface to 
said annular storage portion for disassembling said tubular 
housing from said second channel. 
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5,098,134 
PIPE CONNECTION UNIT 

Walter J. B. Monckton, 1 Cromwell Street, Cooma, New South 

Wales 2630, Australia 

Filed Dec. 21, 1989, Ser. No. 454,415 
Claims priority, application Australia, Jan. 12, 1989, PJ2231 
Int. Cl.5 F16L 37/092 

U.S, Cl. 285—38 
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1. Apparatus for connecting together the ends of two axial- 

ly-aligned pipes, said apparatus comprising: 

(a) a pair of half-sleeves, each dimensioned to fit around 
substantially half of the outer curved surfaces of the ends 
of the pipes, whereby said pair of half-sleeves forms an 
inner sleeve of a connector said inner sleeve having (i) a 
bore which is substantially equal to, but fractionally less 
than, the outer diameter of the pipes, and (ii) an outer 
surface which is uniformly tapered in one direction for the 
entire length; 

(b) an outer sleeve formed as single article, said outer sleeve 
having (i) a tapered bore, extending the entire length of 
said outer sleeve and the angle of taper of said tapered 
bore being substantially equal to the unidirectional angle 
of taper of the outer surface of the inner sleeve, and (ii) an 
externally threaded region at one end of the outer sleeve, 
said one end being the end of the outer sleeve where said 
bore of said outer sleeve has the maximum diameter; 

(c) an annular nut, adapted to be threaded over the threaded 
end region of the outer sleeve, said annular nut having an 
inwardly projecting annular flange at one end thereof, 
said annular flange defining a circular aperture which has 
a diameter greater than the diameter of one of said pipe 
ends but less than the maximum diameter of the bore of 
the outer sleeve; whereby, when said apparatus is used to 
connect together two pipe ends, the end of said inner 
sleeve which has the maximum outer diameter abuts 
against said annular flange so as to drive said sleeves in 
axial relation to one another thus wedging said sleeves 
into tight engagement with one another and so as to force 
said inner sleeve into tight engagement with said pipe. 


5,098,135 
ROTARY JOINT WITH AXIAL COMPENSATION 

Gerald L. Timm, Schoolcraft, Mich., assignor to The Johnson 

Corporation, Three Rivers, Mich. 

Filed Dec. 11, 1990, Ser. No. 625,415 
Int. Cl.5 F16L 39/04 

US. Cl. 285—134 12 Claims 
1. A rotary joint for a rotating drum having a journal having 
an axis of rotation characterized by its ability to accommodate 
axial expansion comprising, in combination, an annular mount- 
ing flange having an axis and a central passage, fastening means 
defined on said flange for coaxially attaching said flange to the 
drum journal, an annular wear plate having a central passage 
having an axis coaxially mounted on said flange, a seal surface 
defined on said wear plate concentric to said plate axis, an 
elongated housing having an internal chamber having a longi- 
tudinal axis, said housing having a port for communicating 
with a fluid conduit fitting, support means supporting said 
housing substantially coaxial with the journal axis of rotation, 
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a cylindrical nipple partially within said housing chamber 
having a longitudinal axis coaxial with said chamber axis, said 
nipple being axially displaceable within said chamber, annular 
first sealing means interposed between said nipple and said 


Ne EZ 


housing whereby said nipple is sealed with respect to said 
housing at all axial nipple positions within said chamber, and 
second sealing means interposed between said nipple and said 
wear plate. 


5,098,136 
SMALL-DIAMETER PIPE CONNECTOR 

Katsushi Washizu, Numazu, Japan, assignor to Usui Kokkusai 

Sangyo Kaisha Limited, Japan 

Filed Sep. 26, 1990, Ser. No. 588,676 
Claims priority, application Japan, Sep. 27, 1989, 1-251238 
Int. Cl.5 F16L 39/00 

USS. Cl. 285—319 


1. A connector for a small-diameter pipe having a front end 
and an expanded portion spaced from the front end, the ex- 
panded portion defining an axial length, said connector com- 
prising: 

a connector body having a front end and a rear end defining 
a lock portion and formed therein with an axial through 
hole extending rearwardly from the front end, a small- 
diameter chamber rearwardly of the axial through hole 
and a large-diameter chamber extending from the small- 
diameter chamber to the rear end of the connector body, 
with a step defined intermediate the large-diameter cham- 
ber and the small-diameter chamber, the portion of the 
periphery of the connector body surrounding the large- 
diameter chamber having a plurality of elongate openings 
formed therein, 

a seal ring member fitted in the small-diameter chamber for 
sealing engagement with the pipe and small-diameter 
chamber, 

a socket body having a base portion lockingly engaged with 
the elongate openings of the connector body and a plural- 
ity of resilient pawls inwardly inclined and forwardly 
projecting from the base portion, and 

a spring washer with a resilient member resiliently project- 
ing rearwardly in the large-diameter chamber, the spring 
washer being prevented from forward movement by the 
step between the large-diameter chamber and the small- 
diameter chamber, the resilient member of the spring 
washer being spaced forwardly of the pawls by a distance 
less than the axial length of the expanded portion of the 
pipe such that the expanded portion of the pipe inserted in 
the connector body is pushed against the resilient pawls 
by the resilient member of the spring washer for prevent- 
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ing axial shifting of the pipe in the connector body and 
thereby preventing wear of the seal ring member. 


5,098,137 
DEVICE FOR FACILITATING KNOT TYING 
Thad E. Wardall, 1020 W. Lake Sammarrish, NE., Bellevue, 
Wash. 98008 
Filed May 31, 1991, Ser. No. 708,236 
Int. Cl.5 DO3J 3/00 
US. Cl. 289—17 


1. A device for facilitating tying knots with at least one 
strand, said device being flat and generally rectangular and 
having a first length, a first width, a thickness, a first end, a 
second end, first and second long edges and a longitudinal axis, 
said device further comprising: 

a fork at said first end, said fork having first and second tines 
with a first slot between them and a second width, said 
second width being in the range of 0.4 to 0.6 of said first 
width, each of said tines having a second length and an 
end, said first slot having a depth and a third width, said 
third width being in the range of 0.03 to 0.08 inches and 
said depth being in the range of 6 to 12 times said third 
width, 

said device further comprising first and second profiles, said 
first profile joining said first long edge to said first tine and 
said second profile joining said second long edge to said 
second tine, said first and second profiles being first and 
second shoulders, each at an angle to said longitudinal axis 
in the range of 30° to 80°, said first and second shoulders 
joining said tines at first and second junctures, said first 
and second junctures being at a distance from said ends of 
said tines, said distance being less than said depth by at 
least 1 times said third width. 


5,098,138 
BUILDING CLOSURE SECURITY DEVICE 
Orville Vandewege, 916 W. Laguna Dr., Tempe, Ariz. 85282 
Filed Jun. 17, 1988, Ser. No. 208,070 
Int. Cl.5 EOSC 17/44 

U.S. Cl. 292—66 13 Claims 

1. A security device for releasably locking a closure to 
prevent opening movement of such closure, said security de- 
vice comprising in combination closure opening brace means 
for locking to prevent closure opening by frictional contact 
with a nearby fixed surface, said brace means being attached to 
an elongated rod at a first end of said rod, and actuating means 
for actuating said brace means connected to a second end of 
said rod, said actuating means being adapted to actuate said 
brace means by approximately movement of said rod generally 
along its elongated axis, said actuating means and said brace 
means being both attached to the closure, said rod being 
adapted by virtue of length and rigidity of construction to 
distribute a force, externally applied to the closure in an effort 
to open the closure, to said brace means to effect a mechanical 
advantage to said brace means in resisting closure opening, said 
brace means comprising a first component composed of rectan- 
gular sheet metal formed into a partial enclosure having right 
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angled edges and containing therein and rotatably attached 
thereto a second component, a spring for impelling said second 
component outwardly from said closure, said second compo- 
nent being attached to said rod and traversable downwardly 


therewith and partially out of said first component to release 
said second component for spring impelled rotation and means 
for capturing said second component within an angle of rota- 
tion of between twenty to twenty-five degrees (20° to 25° ) as 
measured from said closure. 


5,098,139 

HIGH SECURITY LOCK AND LATCH FOR SLIDING 
DOORS 

Leif T. Larsson, 215 West 23rd Street, North Vancouver, British 
Columbia, Canada V7M 2B4 
Continuation of Ser. No. 287,463, Dec. 20, 1988, abandoned. 
This application May 18, 1990, Ser. No. 526,767 
Int. Cl.5 EO5C 3/10 


US. Cl. 292—97 20 Claims 


1. A latch assembly for securing a vertical sliding door to a 

striker plate of a door frame, said assembly comprising: 

a) a housing adapted for attachment to the side of said sliding 
door and provided with an opening in one vertical edge 
thereof; 

b) first, second and third horizontal axes mounted trans- 
versely in said housing; 

c) a latch bolt pivoted on said first horizontal axis in said 
housing for pivotal movement through said opening in 
said housing and latching engagement with said striker 
plate, said latch bolt comprising a cut-out section; 

d) handle means pivotally mounted on said second horizon- 
tal axis in said housing for rotation between an open un- 
latching position and a closed latching position; 

e) link means pivotally mounted on said third horizontal axis 
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for linking said handle means and said latch bolt, and 
comprising a cut-out section; 
f) first pin mean secured to said link means for engaging said 
cut-out section of said latch bolt; 
g) second pin means secured to said handle means for engag- 
ing said cut-out section of said link means; and 
h) means for selectively preventing or permitting rotation of 
said handle means, 
wherein the vertical planes of rotation of said latch, handle and 
link means about said first, second and third horizontal axes are 
located in closely adjacent vertical planes and said third hori- 
zontal axis is located in a vertical position between said first 
and second horizontal axes and between said first pin means 
and said cut-out section in said link means. 


5,098,140 
GATE CLOSER 
Lester J. Kentner, 62875 Johnson Ranch Mkt. Rd., Bend, Oreg. 
97701 
Filed May 2, 1991, Ser. No. 694,917 
Int. Cl.5 E06B 3/80 
US. Cl, 292—247 


1. A closer mechanism for a flexible gate having a gate end 
post to be secured to a stationary member defining one end of 
an opening to be closed by the flexible gate, said closer mecha- 
nism comprising: 

a bail for receiving the upper end of the gate end post; 

a pair of rigid L shaped straps having a first leg and a second 
leg, an end of the first leg attached to the stationary mem- 
ber and an opposite end of the first leg extending toward 
the opening, the second leg extending upward from the 
opposite end of said first leg; 

a lever forming a loop having its two ends pivotally attached 
to the upwardly extended second legs of the L shaped 
straps for pivotal movement of the lever between a first 
position and a second position; 

said bail forming a loop for encircling the gate end post and 
having its ends pivotally attached to the lever inwardly of 
the pivotal connections thereof to the L shaped straps for 
movement of said bail as said lever is pivoted between the 
first and second positions, said lever having its first posi- 
tion with the loop of the lever pivoted into the opening 
and its second position with the loop of the lever pivoted 
to surround the stationary member whereby as the lever is 
pivoted between the first and second positions, the bail 
and gate end post received in the bail are drawn from a 
position spaced from said stationary member to a position 
closer to said stationary member to thereby tension the 
gate. 
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5,098,141 
QUICK RELEASE GLOVE BOX LATCH MECHANISM 
Kevin A. Bull, Grand Rapids, Mich., assignor to Leon Plastics, 
Inc., Grand Rapids, Mich. 
Filed Sep. 3, 1991, Ser. No. 754,032 
Int. Cl.5 EO5C 5/00 


USS. Cl. 292—252 15 Claims 


1. In a latch for a glove box, wherein the latch comprises: 

(a) a striker pin adapted to be mounted to the glove box; 

(b) a latch assembly adapted to be mounted to a door of the 
glove box, the latch assembly comprising 

(i) a housing with front and rear ends and a cylindrical 
opening extending therethrough; 

(ii) a lever pivotally mounted to the front end of the hous- 
ing; 

(iii) a tubular button mounted in the cylindrical opening of 
the housing for axial movement between a rear and a 
forward position, wherein the striker pin is slidably 
received in the tubular button, radial openings are pro- 
vided in the tubular button, and radially movable balls 
are disposed in the radial openings and are adapted to 
engage and lock the striker pin in the tubular button; 

(iv) a finger mounted on the lever which interfaces with 
the button to pull the button toward the front end of the 
housing as the lever pivots between a rest and a release 
position; 

(v) a spring biasing the button toward the rear position; 

(c) a locking collar mounted to the housing and disposed 
between the housing and the button, the locking collar 
being concentric with the button and having a ramp for 
urging the radially movable balls inwardly for contact 
with the striker pin when the button is in the rear position; 
the improvement comprising: 

at least one undercut provided on the button in register with 
the finger of the lever to interlock the lever to the button. 


5,098,142 
DOOR SECURITY LOCK 
Albert M. Fontenot, 6355 Westheimer #300, Houston, Tex. 
77057 
Filed Sep. 24, 1990, Ser. No. 586,953 
Int. Cl.5 EO5C 19/18 
U.S. Cl. 292—292 


1. A door locking device for preventing the opening of a 
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hinged door having a door handle and a door latch, the door 
being closable against a door jamb adjoining an interior room 
wall, the door jamb having an opening for receiving the latch 
and a striker plate adjoining the opening, the door locking 
device comprising: 

a door jamb restraint independent of the striker plate; 

a securing member structurally independent of the door 
jamb restraint for fixing the door jamb restraint to a door 
facing surface of the door jamb and spaced from the 
striker plate; 

the door jamb restraint including a planar plate portion in 
engagement with the door jamb and a cylindrical portion 
affixed to the planar plate portion and extending there- 
from inwardly of the interior room wall and away from 
the hinged door; 

a main plate independent of the door handle for engagement 
with the door jamb restraint to prevent opening of the 
door; and 

the main plate including a central plate portion for engage- 
ment with the cylindrical portion of the door jamb re- 
straint and spaced inwardly of the interior room wall and 
the door, the central plate portion including a down- 
wardly extending slot for receiving the door jamb re- 
straint to position the main plate between the door and the 
cylindrical portion, the cylindrical portion of the door 
jamb restraint having cross-sectional width greater than 
the slot for preventing movement of the main plate away 
from the interior wall and the door, a first side portion 
fixed on one side of the central plate portion for engage- 
ment with the interior room wall, and a second side por- 
tion fixed on the opposing side of the central plate portion 
for engagement with the door. 


5,098,143 
CABLE ATTACHMENT FOR BEAMS 
Claud A. Hill, 2706 E. Contention Mine Rd., Phoenix, Ariz. 
85032 
Filed Nov. 23, 1990, Ser. No. 617,209 
Int. Cl.5 B66C 1/12 
USS. Cl. 294—74 


1. A device for attaching to elongated flexible load lifting 
cables for grasping the edges of a weight to be lifted by an 
associated hoisting mechanism comprising: 

a U-shaped elongated member for receiving an edge of a 
weight to be lifted and comprising means for securing said 
edge of the weight in said U-shaped member, 

an arcuate member mounted at least partially around the 
length of said U-shaped member and providing an outer 
arcuate surface for receiving a cable of an attached sling 
partially therearound, and 

a pair of C-shaped flanges one mounted to said U-shaped 
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elongated member at each end thereof with the opening of 
each of said C-shaped flanges aligning with the opening of 
said U-shaped elongated member, 

said flanges forming a channel with said arcuate surface of 
said arcuate member to guide an associated cable extend- 
ing over said arcuate surface and to maintain it thereon, 

said means for securing said edge of the weight comprising 
at least a pair of bolts extending through one side of said 
U-shaped elongated member and against an edge of the 
weight. 


5,098,144 
CUP CARRIER WITH REMOVABLE SIZING RINGS 
Claire C. Marvin, Park Ridge, Ill., assignor to Scypher Corpora- 
tion, Naperville, Ill. 
Continuation of Ser. No. 302,447, Jan. 27, 1989, abandoned. This 
application Sep. 12, 1990, Ser. No. 582,127 
Int. Cl.5 B65D 71/00 


US. Cl. 294—87.2 17 Claims 


1. A cup carrier for carrying up to a predetermined number 

of cups, comprising: 

a predetermined number of cup engaging portions each 
having a generally circular configuration for encircling a 
cup in an engaging relationship; 

a handle connected to said cup engaging portions for sup- 
porting said predetermined number of cup engaging por- 
tions in suspension, said handle being in the form of a bail 
positioned above said cup engaging portions when sus- 
pending said cup engaging portions; and 

a sizing ring in at least one of said predetermined number of 
cup engaging portions, said sizing ring having a first inner 
diameter of a size and shape to accept a cup of a first 
smaller size, said sizing ring being selectively completely 
removable by tear away portions from said cup engaging 
portion so that said cup engaging portion is of a size and 
shape to accept a cup of a second larger size with said 
sizing ring removed. 


5,098,145 
LOW FRICTION GRIPPER 
Kenneth Y. Goldberg, Bethlehem, and Merrick L. Furst, Pitts- 
burgh, both of Pa., assignors to Carnegie-Mellon University, 
Pittsburgh, Pa. 
Continuation of Ser. No. 384,971, Jul. 25, 1989, abandoned. This 
application Nov. 21, 1990, Ser. No. 617,915 
Int. Cl.5 B66C 1/42; B25B 1/24, 5/16 
US. Cl. 294—119.1 7 Claims 
1. An apparatus for gripping object having at least one edge 
comprising: 
a first jaw having a first support member with a surface, and 
a first surface plate that is in the shape of a rectangle with 
a flat face and which is slidingly connected to the first 
support member such that the first surface plate is able 
only to translate in a direction parallel with the surface of 
the first support member but not able to rotate; 
a second jaw that has a second support member and a second 
surface plate that is in the shape of a rectangle with a flat 
face and which is fixedly attached to the second support 
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member, said flat face of the second surface plate is essen- 
tially parallel to said flat face of the first surface plate; and 
a structure holding the first jaw and the second jaw such that 
the first jaw and the second jaw can move in a direction 
toward each other to grip the object with the respective 
faces by causing the object to rotate into a stable configu- 


ration from only the force created by the first and second 
jaws moving toward each other, or away from each other 
to release the object, said direction perpendicular with the 
surface of the first support member, said structure includ- 
ing means for restoring the first surface plate to an equilib- 
rium position after it has slidingly moved relative to the 
first support member. 


5,098,146 
MOVABLE FLOOR FOR A PICKUP TRUCK 
Helmut Albrecht, 5478 Grafton Rd., Valley City, Ohio 44280, 
and John Fabing, 3528 SE. 17th Pl., Cape Coral, Fla. 33904 
Filed Mar. 14, 1991, Ser. No. 669,484 
Int. C1.5 B6OP 1/52 


US. Cl. 296—26 10 Claims 


1. A sliding floor for a utility vehicle comprising: 

longitudinally extending C-shaped channels secured to the 
floor of a utility vehicle, said channels extending longitu- 
dinally and parallel to each other; 

a sliding plate having a back which rides above the C-shaped 
channels; 

interlocking means secured to the sliding plate adapted to 
ride within the C-shaped channels; and, 

rollers journaled at opposite ends to a respective one of said 
channels to produce a rolling surface over which the 
sliding plate travels. 


5,098,147 
LATCH FOR TRUCK OR TRAILER 
LeDell E. Benson, Clintonville; Thomas H. Milbauer; Thomas 
H. Rineck, both of Marion, and Dale E. Lehman, Tigerton, all 
of Wis., assignors to Marion Body Works, Inc., Marion, Wis. 
Filed Apr. 5, 1990, Ser. No. 504,932 
Int. Cl.5 B62D 27/06 
U.S. Cl. 296—43 6 Claims 
1. An apparatus for securing and releasing a stake in a stake 
pocket, the apparatus comprising: 
a spring having a fastening end and a latch end; 
said fastening end attached to the stake; 
said spring being biased such that said latch end positively 
engages the stake pocket; 
a release means for selectively effecting disengagement of 
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said latch end from the stake pocket in response to a force 
applied thereto; 

said release means including a first end accessibly disposed 
outside of the stake and a second end disposed in a prede- 
termined relation with respect to said spring for selective 
cooperation with said spring; 

said release means being mounted to the stake such that 
force applied in a downward direction to said first end 
causes movement of said second end relative to said spring 
to move said latch end out of engagement with the stake 
pocket; 

wherein the stake has a first wall and a second wall, the 
second wall being substantially perpendicular to the first 
wall, wherein: 

the first wall has a release means receiving hole; 

said release means further comprising a connecting portion 


having an inner end and an outer end, said inner end 
connected to said second end of said release means, and 
said outer end connected to said first end of said release 
means; 

said second end disposed to generally extend downward at 
an angle from said connecting portion to the second wall; 
and 

said connecting portion disposed to generally slant upward, 
in a direction from said inner end to said outer end, when 
said release means is in a resting position, and further 
disposed to pass through said release means receiving 
hole, said inner end disposed internal said stake, said outer 
end disposed external said stake; and 

said first end has a force receiving portion disposed to gener- 
ally slant upward, in a direction from said connecting 
portion to said first end when said release means is in the 
resting position. 


5,098,148 
PICKUP TRUCK CONVERTIBLE HARDTOP 
Edward Hoban, 503 Birch Ct., Brick Town, N.J. 08723 
Filed Jun. 27, 1991, Ser. No. 722,229 
Int. Cl.5 B60N 1/02 
USS. Cl. 296—66 1 Claim 
1. A modification to the sidewalls of the truck bed of a 
pickup truck which facilitates the conversion of a two or three 
seat pickup truck having a modified cab section into a four or 
five seat pickup truck convertible, wherein said cab section has 
a pivotable means proximate to the end wall of said truck bed, 
said pivotable allowing said cab top to become completely 
disposed within said truck bed, such that it functions as a 
rearwardly facing jumpseat, the modifications to the sidewalls 
of the truck bed comprising: 

a first horizontal cut made in the horizontal ledge of said 
sidewall a distance from said cab section of said pickup 
truck approximately equal to the height of said cab sec- 
tion; 

a second horizontal cut in said ledge of said sidewall proxi- 
mate to said intersection of said cab section and said bed 
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section, said second cut extending vertically downwardly 
from said horizontal ledge through said vertical sidewall a 
distance sufficient to displace said sidewall portion be- 
tween said first cut and second cut outwardly from said 
truck bed; 

a support means having a first end secured to said outward- 
ly-extending portion of said sidewall and a second end 
secured to said end wall of said truck bed; 


a sidewall extension generally U-shaped in cross sectional 
area having a inner wall and an outer wall secured to a 
generally horizontal surface, said inner wall and said outer 
wall and said generally horizontal surface engaged over 
said outwardly-extending portion of each of said sidewalls 
of said truck bed, said extension sidewall having a gener- 
ally planer front face enclosing said outwardly extending 
sidewall, said generally horizontal surface of said sidewall 
extension secured to said horizontal ledge of said sidewalls 
and end wall of said truck bed. 


5,098,149 
RETRACTABLE WINDSHIELD SHADE 
Ling H. Lee, Memphis, Tenn., assignor to Wagi L.P., Memphis, 
Tenn. 
Filed Aug. 19, 1991, Ser. No. 748,757 
Int. C15 B60J 3/00 
U.S. Cl. 296—97.6 


1. For the purpose of shielding the interior of a parked 
vehicle from sunlight across the vehicle windshield, a shading 
assembly comprising: 

a) a horizontally disposed window shade subassembly hav- 
ing a take-up roller mechanism and a flexible, opaque, 
retractible, and rectangular curtain operatively connected 
to said roller the width of which approximating one half 
the width of said windshield and a deployed length of 
which approximating the height of said windshield, 

b) an elongated and horizontally disposed trough-shaped 
shell having an anterior concave space and a posterior 
convex surface, said trough-shaped shell having a length 
slightly longer and a size slightly larger than said window 
shade subassembly, and said trough-shaped shell receiving 





2152 


and mounted therein said window shade subassembly 
within said anterior concave space, 

c) plurality of suction cups permanently and fixedly 
mounted near a free end portion of said curtain, said suc- 
tion cups being disposed to face forward to engage the 
interior lower surface of said windshield when said cur- 
tain is deployed. 

d) a small rigid rod mounted along the free end portion of 
said curtain to facilitate deployment of said curtain, 

e) plurality of C-bands fitting said posterior convex surface 
of said trough-shaped shell, each end of said C-bands 
being provided with a small and inward bent to fit over 
upper and lower edges of said trough-shaped shell, said 
C-band’s position, therefore, being adjustable along the 
length of said trough-shaped shell, and said C-band at its 
mid-section having a small and substantially semi-circular 
convex curvature, 

f) plurality of alligator clamps each having a base at one end 
and two jaws at the other end, said base being bifurcated 
with an open slot oriented vertically, said bifurcated base 
having an integrally built-in small rod across the said slot 
serving as a hinge pin for said semi-circular convex curva- 
ture of said C-band, and said two jaws fastening said shade 
assembly at a front edge of a sun visor, 

g) fabric straps each of which passing through said slot of 
each said base of each said alligator clamp to further fasten 
said shading assembly at the front edge of the sun visor, 
facilitated by loop-and-hook fastening device on opposing 
surfaces at the ends of each said strap. 


5,098,150 
VISOR COVER HINGE 
Nels R. Smith, Holland, and Thomas C. VandenBerge, Jenison, 
both of Mich., assignors to Prince Corporation, Holland, 
Mich. 
Filed Dec. 27, 1990, Ser. No. 634,473 
Int. Cl.5 B60J 3/00 


<= ae os 


————, 


60 Ss 
32-——— a“ 


1. A visor for a vehicle which includes a vanity mirror 

comprising: 

a visor body including a generally planar core with a plural- 
ity of openings formed therein, said body including a 
mirror mounted thereto; 

a cover for said mirror; and 

a hinge for pivotally mounting said cover to said core adja- 
cent an edge of at least one of said openings for urging said 
cover between a closed position and an open position, said 
hinge comprising an integral generally S-shaped spring 
clip member defining a pair of opposed sockets with one 
of said sockets including spaced leg means for extending 
into said plurality of openings for lockably securing said 
hinge to said core and the remaining socket shaped to 
compressively receive and hold said cover for pivotally 
mounting said cover to said visor. 
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5,098,151 
AUTOMOTIVE SUNSHADE MOUNTING BRACKET 
Don M. Peterson, Quincy, Mich., assignor to Crotty Corpora- 
tion, Quincy, Mich. 
Filed Apr. 5, 1991, Ser. No. 681,696 
Int. Cl.5 B60J 3/00 
US. Cl. 296—97.9 


1. A mounting apparatus for attaching a sunshade to a vehi- 
cle roof, comprising: 

bracket means for engaging the vehicle roof; 

opening means in said roof for receiving a portion of said 
bracket means therethrough; 

hook means for retaining a first end of said bracket means in 
said opening means; and 

retainer means for retaining an axially opposite second end 
of said bracket means to the vehicle roof subsequent to 
retention of said first end, said retainer means being re- 
movably attachable to said bracket means. 


5,098,152 
AUTOMOTIVE POWER SUNROOF 
Kunio Sakai, Yokohama, Japan, assignor to Ohi Seisakusho Co., 
Ltd., Yokohama, Japan 
Filed Dec. 20, 1990, Ser. No. 631,923 
Claims priority, application Japan, Dec. 26, 1989, 1- 
148715[U]; Dec. 26, 1989, 1-335051 
Int. Cl.5 B6OJ 7/05 


U.S. Cl. 296—223 11 Claims 
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1. A power sunroof for a motor vehicle, comprising: 

first means for defining a sunroof opening in a roof of the 
vehicle; 

a lid sized to close said sunroof opening, said lid being pro- 
vided around its periphery with a weather strip; 

second means for permitting said lid to have a tilt-up posi- 
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tion, a full-close position, a flap-down position and a full- 
open position, said tilt-up position being a position 
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REVERSIBLE SEAT STRUCTURE 


wherein said lid is tilted up with respect to said sunroof Charles E. Emery, 3515 South Boston, Fort Smith, Ark. 72903 


opening, said full-close position being a position wherein 
said lid is snugly received in said sunroof opening with 
said weather strip operatively compressed therebetween, 
said flap-down position being a position wherein said lid is 
tilted down with respect to said sunroof opening, and said 
full-open position being a position wherein said lid gets 
under said roof substantially fully opening said sunroof 
opening; 

a drive mechanism including an electric motor, said drive 
mechanism being capable of driving, when said motor is 
energized, said lid to assume said tilt-up, full-close, flap- 
down and full-open positions selectively; and 

third means including an electric control circuit which, by 
energizing said motor, automatically moves said lid 
through said full-close position from said tilt-up position 
to said flap-down position and automatically reverses said 
motor to again achieve said full-close position. 


5,098,153 
FOLDING WATERTIGHT OUTSIDE SEAT OF THE 
BOX-BENCH TYPE 
Jacques Antoine, 46, Bld. de Montmorency, 75016 Paris, France 
Continuation-in-part of Ser. No. 289,809, Dec. 27, 1988, 
abandoned. This application Dec. 26, 1990, Ser. No. 633,499 
Claims priority, application France, Dec. 24, 1987, 87 18156 
Int. Cl.5 A47C 13/00 
US. Cl. 297—17 8 Claims 


1. An outdoor folding seat having a closed position in which 
it forms a box including a lid and an open position in which it 
forms a bench including a backrest and a seat, comprising: 

a frame having a back upper edge and an axis formed by said 

back upper edge; 

a movable member movable in rotation around said axis 
formed by said upper edge of said frame, said movable 
member comprising a first panel alternatively forming the 
backrest of the seat in the open position and the lid of the 
box in the closed position, a second panel perpendicular to 
said first panel, said second panel having a back edge and 
a front edge, and a third panel having a back edge and a 
front edge, said front edge of said second panel being 
articulated to said back edge of said third panel; 

limiting means for limiting the movement of said movable 
member when a rearward force is applied on said first 
panel in the open position; 

first, second, and third cushions, said first and second cush- 
ions respectively being fixed to said first and third panels, 
said second cushion having a back upper edge, and said 
third cushion being movable relative to said second panel, 
said third cushion having a back upper edge and a front 
upper edge and being tied by flexible bonds from its back 
upper edge to said back edge of said second panel and 
from its front upper edge to said back upper edge of said 
second cushion, whereby said third cushion is maintained 
close to said second cushion in the open position and 
moves backwards to said first panel in the closed position. 


Filed Jan. 10, 1991, Ser. No. 639,266 
Int. Cl.5 B6ON 2/02 


US. Cl. 297—92 11 Claims 


1. A reversible seat structure, comprising: 

a base having a transverse centerline; 

two similarly-constructed cushion support frames, each 
frame having first and second transverse end edges; said 
frames being oriented so that said first end edges of the 
respective frames are relatively close together and said 
second edges of the respective frames are relatively far 
apart; 

two separate upstanding confronting arm structures; first 
pivot connections between the lower ends of said arm 
structures and said base, said pivot connections being 
located equidistant from said transverse centerline so that 
either arm structure can swing across the space above the 
centerline; 

second pivot connections between the upper ends of said 
arm structures and corresponding ones of said cushion 
support frames at points spaced relatively short distances 
from the respective first and edges of said frames; 

first stabilizer link means extending between said second 
pivot connections on the respective frames so that said 
link means is swingably related to the arm structures and 
to the cushion support frames; and 

second stabilizer link means having third pivot connections 
with said cushion support frames at said first end edges of 
said frames; 

said arm structures being swingable respectively toward and 
away from said transverse centerline so that either one of 
the cushion support frames assumes an upright position 
while the other support frame assumes a prone position; 
and 

a pedestal mechanism extending upwardly from said base at 
its transverse centerline to provide support for either 
frame when said frame is in a prone position; each frame 
having a support means (45) thereon in pressure contact 
with the pedestal mechanism when it is in its prone posi- 
tion. 


5,098,155 
COMBINATION BENCH AND BICYCLE STAND 


Filed Sep. 27, 1990, Ser. No. 589,055 
Int. Cl.5 A47C 7/62, 31/00 
U.S. Cl. 297—217 14 Claims 

1. A combination bench and bicycle stand comprising: 

(a) a frame having at least one horizontally spaced frame 
member, each frame member being adapted for support- 
ing engagement with the ground and having a generally 
horizontally extending seat bearing portion spaced from 
the ground. Means for supporting a bicycle comprising 
bicycle support members positioned rearwardly of the 
seat being portion which define a space for receiving a 
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bicycle wheel and which will support a bicycle rear- 
wardly of the seat bearing portion in an upright position; 
(b) at least one planar seat member connected rigidly to and 
supported by the seat bearing portion of each frame mem- 


ber, the seat member providing a bench for a person 


seated thereon; 
(c) a back support extending upwardly from each seat bear- 
ing portion of each frame member; and 


(d) a planar back member rigidly connected to each back 
support, the planar back member serving as a back rest for 
a person seated on the seat member and extending be- 
tween the seat member and the bicycle support members 
to serve as a barrier between a seated person and a bicycle 
supported by the bicycle support members. 


5,098,156 
DOUBLE PASSENGER SEAT SUPPORT 
ARRANGEMENT 
Ignaz Vogel, Karisruhe, Fed. Rep. of Germany, assignor to Ignaz 
Vogel GmbH & Co., KG, Karlsruhe, Fed. Rep. of Germany 
Filed Jun. 20, 1990, Ser. No. 541,065 
Claims priority, application Fed. Rep. of Germany, Feb. 22, 
1990, 90103398 
Int. Cl.5 A47C 7/02 
US. Cl. 297—232 


1. Double passenger seat support arrangement for use in 
land, water or air transports comprising a seat support frame 
for supporting a number of seats with backrests mounted 
thereon, said seat support frame having spaced support legs, a 
support beam structure extending across said legs and includ- 
ing spaced sets of box spar and mounting track structures, each 
of said sets of box spar and mounting track structures having at 
least two mounting track structures arranged both at the same 
elevation and integral with the associated box spar structure, 
one of the mounting track structures having a downwardly 
open channel for mounting said support beam structure onto 
said legs and the other of said mounting track structures having 
an upwardly open channel for mounting said seats onto said 
support beam structure and being provided with a cover pro- 
jecting upwardly from the mounting track structure so as to 
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enclose an adjustment track mounted onto said mounting track 
structure. 


5,098,157 
WIDTH-ADJUSTMENT CHILD SEAT 

Patrick Surot, Cholet, France, assignor to Ampafrance S.A., 

Boulogne-Billancourt, France 

Filed Jun. 4, 1990, Ser. No. 532,566 
Claims priority, application France, Jun. 2, 1989, 89 07336 
Int. Cl.5 B6ON 2/26 

U.S. Cl. 297—250 3 Claims 


1. A child’s seat, for being positioned and fixed onto a motor 
vehicle seat, which comprises: 

a frame having a padding cover and which includes two 
lateral posts defining a backrest, 

a transverse post defining a head-rest area, 

the two lateral posts of the frame having bent extensions 
defining an area for supporting the legs of a child; 

two lateral frame elements connected, respectively, to the 
two lateral posts and forming a bucket seat; 

articulating means for modifying a width dimension of the 
seat and including means for articulating the two lateral 
frame elements both at an upper end and a lower end 
thereof, said means for articulating said two lateral frames 
including first and second sleeves mounted on said lateral 
posts, respectively, to which said lateral frame elements 
are fixed such that said frame elements are rotatable rela- 
tive to the lateral posts and relative to said extensions 
around which they are mounted. 


5,098,158 
ARTICULATED RELAXATION CHAIR 

Timothy D. Palarski, 2379 Briarwest, No. 138, Houston, Tex. 

71077 
Continuation-in-part of Ser. No. 394,874, Aug. 17, 1989, Pat. 
No. 4,966,413. This application Oct. 26, 1990, Ser. No. 604,916 
The portion of the term of this patent subsequent to Oct. 30, 
2007, has been disclaimed. 
Int. Cl.5 A47C 1/02 

USS. Cl. 297—330 18 Claims 

1. An articulated relaxation chair comprising; 

a floor engaging base, 

leg rest means pivotally secured to said base for vertical 
pivotal movement relative thereto including a seat-thigh 
support member having a seat support portion at its rear- 
ward end for supporting the buttocks of the chair occu- 
pant and a thigh support portion extending forwardly 
therefrom for supporting the thighs of the occupant, and 

a calf support member pivotally secured at its rearward end 
to the forward end of said thigh portion for vertical piv- 
otal movement relative thereto, 

reversible drive means secured between said leg rest means 
and said base for pivotally moving said leg rest means 
relative to said base, 

reversible drive means secured between said calf support 





MARCH 24, 1992 


member and said seat-thigh support member for pivotally 
moving said calf support portion relative to said thigh 
support portion, 

back rest means pivotally secured to said base at the rear- 
ward end of said leg rest means for vertical pivotal move- 
ment relative thereto, 

reversible drive means secured between said back rest means 
and said base for pivotally moving said back rest means 
relative to said leg rest means and said base, 


each said reversible drive means connected to a source of 
power for driving same, and 

selective control means operatively connected with said 
reversible drive means for selectively controlling the 
movement of each said reversible drive means indepen- 
dently to provide the occupant with selective positioning 
of said calf support portion, said thigh support portion, 
and said back rest means relative to on another and to said 
base. 


5,098,159 
AUTOMOTIVE SEAT 
Akihiko Hoshino, Ayase, Japan, assignor to Ikeda Bussan Co., 
Ltd., Ayase, Japan 
Filed Jul. 9, 1990, Ser. No. 550,138 
Claims priority, application Japan, Jul. 28, 1989, 1-88034[U] 
Int. Cl.5 B60N 1/02 


USS. Cl. 297—379 7 Claims 


1. A seat mounting device for use with a seat back and a seat 
cushion and also having a recliner mechanism that angularly 
adjusts the seat back with respect to the seat cushion during use 
and has a forwardly projecting support member, a mounting 
device that mounts the recliner support member on a movable 
rail member of a vehicle floor mountable slide mechanism, the 
mounting device comprising: 

a leg member having a lower and upper ends; 

a fastener for securing the lower end of the leg member to 

the movable rail of the slide mechanism; 

a pivot pin having an attachment end and a distal end having 

an axial surface; and 

means for directly connecting the axial surface of the distal 

end of the pivot pin to the upper end of the leg member 
with the pivot pin extending horizontally such that its 
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distal end can pivotally support the support member of the 
recliner mechanism for movement of the seat back be- 
tween use and easy-enter positions. 


5,098,160 
ERGONOMIC SEATING SYSTEM APPARATUS 
Susan G. Moore, 3604 County Rd., #2, Swanton, Ohio 43558, 
and James L. Hetherwick, 2336 Beaufort, Toledo, Ohio 43613 
Filed Jan. 30, 1990, Ser. No. 472,115 
Int. Cl.5 A47C 7/50 


USS. Cl. 297—423 17 Claims 


1. An ergonomic seating system apparatus comprising, in 

combination, 

an elongate member for disposal on a floor having a pair of 
opposed ends and defining an axis, 

a footrest assembly having a foot receiving panel, said foot- 
rest assembly coupled to said elongate member and dis- 
posed for translation along said axis adjacent one of said 
ends, 

a chair engaging fixture coupled to said elongate member 
adjacent the other of said ends and having means for 
engaging a portion of a chair structure, 

drive means for selectively, bi-directionally translating said 
footrest assembly along said axis of said elongate member, 

drive means for selectively, bi-directionally adjusting the 
height and inclination of said foot receiving panel above 
said floor, and 

drive means for selectively, bi-directionally translating said 
chair engaging fixture along said axis of said elongate 
member. 


5,098,161 

RESTRAINT AND PROTECTION SEAT FOR INFANT 
Yoshihiko Minami; Shingo Nakahara, both of Shiga, Japan, and 

Kenneth Grange, London, England, assignors to Takata Cor- 

poration, Japan 

Filed Oct. 23, 1990, Ser. No. 601,624 
Claims priority, application Japan, Oct. 24, 1989, 1-276290 
Int. Cl.5 A47D 15/00 


U.S. Cl. 297—464 4 Claims 


1. A restraint and protection seat for an infant, comprising: 
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a seat main unit; 

an infant seat belt mounted on said seat main unit; 

a breast pad mounted on a tip of said infant seat belt; 

a fastening means to fasten said breast pad on said seat main 
unit when said infant seat belt is attached on an infant’s 
body, said fastening means is provided with 
a screw means, 

a tongue member mounted on said breast pad, and 

a fastening member, mounted on said seat main unit, to 
removably fasten said tongue member, and said fasten- 
ing member is furnished on said seat main unit and is 
freely moved in a front-to-back direction by said screw 
means. 


5,098,162 
SEAT BELT BUCKLE ANCHOR COVER 
Ken M. Forget, and Mark F. Gray, both of Ontario, Canada, 
assignors to TRW Vehicle Safety Systems Ltd., Midland, 
Canada 


Filed Nov. 9, 1990, Ser. No. 612,393 
Int. Cl.5 A47C 31/00 


U.S. Cl. 297—482 16 Claims 


1. Apparatus comprising: 

a longitudinally extending fixed-length seat belt buckle an- 
chor having a seat belt buckle fixed at one end of the 
anchor; and 

a cover for covering said anchor, said cover comprising first 
and second tubular parts through which the anchor ex- 
tends, said first and second tubular parts being longitudi- 
nally movable relative to said anchor and to each other 
from a collapsed position covering a first longitudinal 
extend of said anchor to an extended position covering a 
second longitudinal extent of said anchor greater than said 
first longitudinal extent; 

said first and second tubular parts having interlocking por- 
tions which interlock when said parts are in the extended 
condition to block relative movement of said parts from 
the extended position to the collapsed position. 


5,098,163 
CONTROLLED FRACTURE METHOD AND APPARATUS 
FOR BREAKING HARD COMPACT ROCK AND 
CONCRETE MATERIALS 

Chapman Young, III, Steamboat Springs, Colo., assignor to 

Sunburst Recovery, Inc., Steamboat Springs, Colo. 

Filed Aug. 9, 1990, Ser. No. 564,595 
Int. Cl.5 F21C 37/14; F42D 3/04 

U.S. Cl, 299—13 24 Claims 

22. A method for breaking hard compact materials, such as 
rock and concrete, comprising: 

drilling a hole in the material; 

containing a charge in a device; 
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inserting a barrel of the device into the hole drilled into the 
material; 

wrapping a seal around a barrel of the device, sealing the 
device and containing high pressure gas in the hole; 

igniting the charge and causing the charge to burn; 


generating high-pressure gas from the burning charge; 

injecting the gas into the hole; 

forming and propagating a preferred fracture from a bottom 
corner of the hole; and 

breaking, fracturing and removing a volume of material. 


5,098,164 

ABRASIVE JET MANIFOLD FOR A BOREHOLE MINER 
George A. Savanick, Apple Valley; Walter G. Krawza, Lakeville, 

and Steven W. Connors, Minneapolis, all of Minn., assignors 

to The United States of America as represented by the Secre- 

tary of the Interior, Washington, D.C. 

Filed Jan. 18, 1991, Ser. No. 642,950 
Int. C1.5 E21C 45/00 

US. Cl, 299—17 


1. A manifold for a borehole miner which includes a bundle 
of pipes in a borehole operatively connected to a turntable, 
wherein the bundle of pipes includes a first pipe containing 
pressurized water; a second pipe containing abrasive, and at 
least one other pipe, wherein the first and second pipes are 
movable as a unit relative to both said turntable and said at 
least one other pipe, and said manifold comprises: 

a manifold housing unit having a pair of inlet ports and an 
outlet port in open fluid communication with said inlet 
ports, wherein said inlet ports are operatively connected 
to said first and second pipes; 

a support bracket unit rigidly secured to said housing unit, 
wherein said support bracket unit is operatively engaged 
with and movably associated with respect to said at least 
one other pipe; and 

a spray deflector unit operatively associated with said sup- 
port bracket unit, wherein said spray deflector unit com- 
prises an enlarged deflector plate member which projects 
above and below said support bracket unit; wherein the 
outlet port of said manifold housing unit is in open fluid 
communication with the front face of said enlarged deflec- 
tor plate member. 
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5,098,165 
GUIDED ROOFING MATERIALS REMOVAL 
APPARATUS 
James L. Jacobs, 2031 A. Denais Rd., Duson, La. 70529, and 
Larry D. Rogers, 113 W. Elm St., Onley, Tex. 76374 

Continuation-in-part of Ser. No. 227,070, Aug. 1, 1988, Pat. No. 

4,880,491. This application Nov. 14, 1989, Ser. No. 435,936 

The portion of the term of this patent subsequent to Nov. 14, 

2006, has been disclaimed. 
Int. Cl.5 E04D 15/02; B32B 31/18 

U.S. Cl. 299—37 


1. A roofing material scraper apparatus and guide system, 

comprising: 

a) track means for defining a path along a roof ridge line and 
generally parallel thereto; 

b) a machine frame that can traverse the roof along travel 
path lines generally parallel to and spaced from the track 
means; 

c) stripping means carried by the frame for removing roofing 
materials such as shingles, felt and/or nails as the frame 
traverses the roof along the travel path lines; 

d) a movable carriage positioned for travel upon the track; 

e) adjustable support means forming a connection between 
the carriage and the machine frame for defining an adjust- 
able support that can vary the distance between the car- 
riage and the machine frame during movement of the 
machine frame. 


5,098,166 
DEVICE FOR FEEDING FLUID FOR THE SPRAYING OF 
PICKS IN A SHEARING DRUM 
Bernhard Ebner, Knittelfeld; Otto Krassnitzer, Zeltweg; Franz 

Schéffmann, Zeltweg, and Alfred Zitz, Zeltweg, all of Austria, 

assignors to Voest-Alpine Zeltweg Gesellschaft, m.b.H., Linz, 

Austria 

Filed May 14, 1990, Ser. No. 522,898 
Claims priority, application Austria, May 16, 1989, 1162/89 
Int. C15 E21C 35/22 
U.S. Cl. 299—81 10 Claims 

1. A device for supplying cooling fluid to picks located on a 

shearing drum, comprising: 

a substantially cylindrical shearing drum with at least one 
lateral end face, said shearing drum extending across 
substantially the entire width of a mining face to be mined, 
said picks being located on the exterior of said drum along 
substantially its entire length; 

rotary drive means located inside said shearing drum sub- 
stantially centrally of the length of said drum, said rotary 
drive means having at least one gear reduction stage, said 
gear reduction stage being arranged concentric to an axis 
of said shearing drum; 

means, including a rigid carrier, for rotatably supporting said 
shearing drum at a plurality of points intermediate the 
ends of said shearing drum; 

a plurality of fluid lines extending into an axial region of said 
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shearing drum, said fluid lines passing through a central 
portion of said drive means; and 

means for fixing said fluid liens to said rigid carrier, at least 
one of said fluid lines entering said shearing drum through 
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said rigid carrier and terminating at fluid distributor means 
located at said lateral end face of said shearing drum and 
extending axially of said drum for distributing cooling 
fluid to picks along the length of said drum. 


5,098,167 
TOOL BLOCK WITH NON-ROTATING, REPLACEABLE 
WEAR INSERT/BLOCK 
Winchester E. Latham, 10470 W. 21st St., Indianapolis, Ind. 
46234 
Filed Oct. 1, 1990, Ser. No. 591,372 
Int. Cl.5 E21C 35/18 
US. Cl. 299—86 


9. An apparatus for use on a roadway surface reclaiming 

machine, comprising: 

a driven rotatable member having an outer surface for con- 
fronting a workface, 

a plurality of tool-holding elements distributed over and 
fixed to the driven member outer surface, a first portion of 
said plurality of elements including an opening having a 
right-threaded interior surface, and a second portion of 
said plurality of elements including an opening having a 
left-threaded interior surface, 

a like plurality of sleeves, each sleeve having either a right or 
left threaded exterior surface engaged in one of the tool- 
holding elements, and a lower interior surface threaded in 
the opposite direction from the threaded exterior surface 
of the sleeve for allowing easy removal of the sleeve from 
the tool-holding element it which it is engaged, 

a like plurality of cutter bits, each cutter bit including a 
rearmost section wholly received in one of the plurality of 
sleeves, for rotation with the driven member to cut abra- 
sive material from the workface, 

said first and second portions of the plurality of tool-holding 
elements being situated on the driven member surface 
such that when the driven member is rotated, passing 
abrasive material predominantly contacts only one side of 
each sleeve causing a tightening of the threaded engage- 
ment between each sleeve and the corresponding tool- 
holding element, thereby increasing the useful life of the 
tool-holding elements. 
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5,098,168 
HUB AND SPINDLE ASSEMBLY 
Lawrence N. Johnson, 130 W. High Dr., Spokane, Wash. 99203 
Filed Oct. 1, 1990, Ser. No. 590,792 
Int. Cl.5 B60B 35/02 
U.S. Cl. 301—124 R 


1. A hub and spindle assembly for a boat trailer that is peri- 
odically submerged in water including: 

a spindle for rotatably supporting a hub about the spindle 
axis; 

bearing means coaxially mounted upon said spindle for re- 
ceiving a hub and wheel; 

a hub mounted upon said bearing means coaxially about said 
spindle for rotating upon said bearings; 

an oil-receiving cavity formed between an outer surface of 
said spindle and an interior surface of said hub; 

seal means for containing oil within said cavity; 

pressure chamber means defining a predetermined quantity 
of air for creating a positive air pressure upon submersion 
of the hub spindle assembly under water; and 

air passage means in communication between said pressure 
chamber means and said oil-receiving cavity for commu- 
nicating said positive air pressure from said pressure 
chamber means to said oil-receiving cavity upon submer- 
sion of the hub and spindle assembly under water. 


5,098,169 
MAGNET VALVE SAFETY CHECK AND FAULT 
INDICATION INTEGRATOR 

James A. Wood, Spartanburg, and John W. Drake, Greenville, 

both of S.C., assignors to Westinghouse Air Brake Company, 

Wilmerding, Pa. 

Filed Oct. 22, 1990, Ser. No. 600,798 
Int. Cl.5 B60T 8/88 


US. Cl. 303—92 16 Claims 


1. A magnet valve safety check and fault indication integra- 
tor comprising, means for selecting a highest axle speed of a 
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plurality of wheel axle units of a railway vehicle, means for 
comparing the highest axle speed to a preset speed for produc- 
ing a logical output signal, means for indicating the vehicle is 
stopped by comparing the highest speed with a preset speed 
limit, first means for sensing a transition from a braking mode 
to a power mode for producing a logical output signal means 
for timing that the highest speed is less the preset speed limit 
and in a brake mode for predetermined time for producing a 
logical output signal, fault code inhibit means being set by the 
logical output signal of the timing means and being reset by the 
logical output signal of the transition means, means for deter- 
mining if a wheel slip condition is absent and for producing an 
enable signal after a given time, means for checking a feedback 
state of a wheel slip magnet valve and for monitoring the 
enable signal for setting a valve cutout means, means for re- 
porting a wheel slip inhibit event when the logical output 
signal is received from the comparing means and a signal is 
received from a trainline, means for recording a safety time 
event, second means for sensing a feedback fault function, and 
means for causing the wheel slip inhibit event, the safety timer 
event, and the feedback fault function to be logged for every 
brake to power transition cycle. 


5,098,170 
VACUUM BOOSTER 

Namio Watanabe, Saitama, Japan, assignor to Akebono Brake 

Industry Co., Inc., Tokyo and Akebono Research and Devel- 

opment Centre Ltd., Saitama, both of, Japan 

Filed Feb. 8, 1990, Ser. No. 476,794 
Claims priority, application Japan, Feb. 13, 1989, 1-33073 
Int. Cl. B6OT 8/44 


US. Cl. 303—113 TB 5 Claims 
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1. A vacuum booster for moving a valve casing in a first 

direction, comprising: 

a main diaphragm; 

a shell slidable with the valve casing, said shell being divided 
by said main diaphragm into a continuous pressure cham- 
ber communicating with a vacuum source and a variable 
pressure chamber changeably communicating with the 
vacuum source and an atmosphere; 

an auxiliary diaphragm provided adjacent to said main dia- 
phragm, said auxiliary diaphragm dividing said variable 
pressure chamber into a main opposing pressure chamber 
and an auxiliary opposing pressure chamber, said auxiliary 
Opposing pressure chamber being disposed adjacent to 
said main opposing pressure chamber, said main opposing 
pressure chamber selectively communicating with the 
vacuum source through the valve casing and said continu- 
ous pressure chamber, said auxiliary opposing pressure 
chamber communicating with the atmosphere through a 
normally-closed first valve, said main opposing pressure 
chamber and said auxiliary opposing pressure chamber 
being in communication with each other through a nor- 
mally-open second valve; and 

a third valve provided in the valve casing, responsive to an 
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operation of a brake pedal, for causing a pressure differen- 
tial between said continuous pressure chamber and said 
main opposing pressure chamber, 
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5,098,172 
HYDRAULIC BRAKE PRESSURE GENERATION 
APPARATUS FOR A VEHICLE 


whereby the valve casing moves in the first direction by the Toshifumi Maehara, Saitama, Japan, assignor to Akebono Brake 


pressure differential caused between said continuous pres- 
sure chamber and said auxiliary opposing pressure cham- 
ber by operating said first and second valves without 
operating said third valve. 


5,098,171 
BRAKE SYSTEM WITH STROKE SENSORS AND 
HYDRAULIC BOOSTING 

Heinz Siegel, Stuttgart, Fed. Rep. of Germany, assignor to 

Robert Bosch GmbH, Stuttgart, Fed. Rep. of Germany 

Filed Oct. 20, 1989, Ser. No. 424,648 

Claims priority, application Fed. Rep. of Germany, Dec. 15, 

1988, 3842225 
The portion of the term of this patent subsequent to Jun. 11, 
2008, has been disclaimed. 
Int. Cl.5 B60T 08/40 


US. Cl. 303—113 SS 22 Claims 
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1. A brake system having a master brake cylinder that is 
embodied as a hydraulic booster disposed in a housing, a piston 
rod (3) that is actuatable by a brake pedal (96), at least one 
master cylinder piston (8) in a master cylinder bore (18), said at 
least one master cylinder piston includes an axial bore (7), a 
tappet (6) in said axial bore, said tappet extends from said 
piston rod (3) in axial alignment with said at least one master 
cylinder piston to provide a minimum spacing between an end 
of said tappet (6) and said at least one master cylinder piston, 
said tappet (6) acting upon said at least one master cylinder 
piston, at least one brake chamber (27, 35) which can be put 
under brake pressure by said at least one master cylinder piston 
so that brake fluid flows via brake lines (29, 45) to various 
wheel brake cylinders (30, 46), a control piston chamber (12), 
at least one control element means (61, 62) that communicates 
with said control piston chamber (12) and with a device (64, 
67) for supplying control fluid to said control piston chamber 
which is associated with said at least one master cylinder pis- 
ton, an electronic unit (60), a first travel transducer (49) that 
detects a linear movement of said piston rod (3), said first travel 
transducer controls said at least one control element means via 
said electronic unit (60), a second travel transducer (50) is 
associated with said at least one master cylinder piston (8), said 
second transducer directs a signal to said electronic unit (60) 
which likewise controls said at least one control element means 
(61, 62), said at least one control element means (61, 62) con- 
nects said control piston chamber (12) via a supply line (14) to 
a supply tank (26) for control fluid, or to a pressure reservoir 
(64) and feed pump (67) for control fluid, or is capable of being 
shut off entirely. 


US. Cl. 303—114 R 


Industry Co., Ltd., Tokyo and Akebono Research and Devel- 
opment Centre Ltd., Saitama, both of, Japan 


Filed Sep. 10, 1990, Ser. No. 579,663 


Claims priority, application Japan, Sep. 28, 1989, 1-250740 


Int. Cl.5 B6OT 8/32 
4 Claims 


1. An apparatus for controlling brake fluid pressure of a 


vehicle having a brake pedal to which brake actuating force 
may be applied, comprising: 


a master cylinder comprising a housing having therein at 
least one fluid pressure chamber, and at least one piston 
movably mounted within said housing, said housing hav- 
ing a valve chamber which opens to said fluid pressure 
chamber; 

a fluid pressure source for supplying brake fluid; 

a push rod connected to the brake pedal of the vehicle; 

a reservoir for holding the brake fluid; 

a wheel cylinder for applying a braking force to a vehicle 
wheel; 

a first fluid passage communicating said fluid pressure cham- 
ber with said wheel cylinder; 

a hold valve provided in said first fluid passage so as to 
control fluid communication between said fluid pressure 
chamber and said wheel cylinder; 

a second fluid passage communicating said wheel cylinder 
with said reservoir; 

a decay valve provided in said second fluid passage so as to 
control fluid communication between said wheel cylinder 
and said reservoir; 

a third fluid passage connecting said fluid pressure source to 
said fluid pressure chamber of said master cylinder; 

at least one intake valve mounted in said fluid pressure 
chamber and normally held in a closed position to shut off 
said third fluid passage; 

a valve operating member mounted on said piston for mov- 
ing therewith, said valve operating member being engage- 
able with said intake valve when movement of said at least 
one piston reaches a predetermined value to thereby move 
said intake valve to an open position; 
pressure increasing valve means for generating a fluid 
pressure which is higher by a predetermined amount than 
fluid pressure in said master cylinder; 
fluid pressure increasing means having a power piston 
provided between said push rod and said at least one 
piston of said master cylinder for increasing force applied 
to the brake pedal, said fluid pressure increasing means 
being actuated both by said push rod and fluid pressure 
generated by said pressure increasing valve means; and 

a power valve, provided in a fourth fluid passage connected 
between said pressure increasing valve means and said 
fluid pressure increasing means, for shutting said fourth 
fluid passage thereby preventing fluid pressure generated 
by said pressure increasing valve means from being sup- 
plied to said power piston. 
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5,098,173 
ANTI-LOCKING HYDRAULIC BRAKE SYSTEM 

Erhard Beck, Darmstadt, and Harald Luetteke, Rosbach, both of 

Fed. Rep. of Germany, assignors to Alfred Teves GmbH, 

Frankfurt, Fed. Rep. of Germany 
PCT No. PCT/EP89/01405, § 371 Date Aug. 9, 1990, § 102(e) 

Date Aug. 9, 1990, PCT Pub. No. WO90/06873, PCT Pub. 

Date Jun. 28, 1990 

PCT Filed Nov. 20, 1989, Ser. No. 572,993 

Claims priority, application Fed. Rep. of Germany, Dec. 19, 

1988, 3842699; Jul. 6, 1989, 3922082 
Int. Cl.5 B6OT 8/40 


USS. Cl. 303—116 R 8 Claims 
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1. An anti-locking hydraulic brake system comprising at 
least one hydraulically operated wheel brake, a brake pedal 
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in the direction toward said differential pressure limiter 
means inlet; 
said check valve seat also carried on said valve body. 


5,098,174 
AUTOMOTIVE CLEANING KIT APPARATUS 


Christopher J. Worthley, 17 Calthrope Rd., Marblehead, Mass. 


01945 
Filed Apr. 16, 1991, Ser. No. 685,879 
Int. Cl.5 A47B 83/00 


USS. Cl. 312—277 


1. An automotive cleaning kit apparatus, comprising in 


actuated master cylinder having an outlet, an auxiliary pressure combination, 


source having an outlet, pressure conduit means connecting 
said master cylinder and said auxiliary pressure outlets with 
said wheel brake, an inlet valve provided in said pressure 
conduit means between said master cylinder and auxiliary 
pressure source and said wheeel brake, return conduit means 
between said master cylinder and said auxiliary pressure source 
and said wheel brake, an outlet valve interposed in said return 
conduit means, differential pressure limiter means interposed in 
said pressure conduit means between said auxiliary pressure 
source and said inlet valve, said differential pressure limiter 
means includes an inlet connected to said outlet of said master 
cylinder and said outlet of said auxiliary pressure source by 
said pressure conduit means, said differential pressure limiting 
means includes a valve housing, a valve body slidably mounted 
in said valve housing, a control chamber defined between said 
valve housing and one side of said vaive body, conduit means 
transmitting the preassure of said wheel brake directly to said 
control chamber, an outlet chamber defined between said 
valve housing and the other end of said valve body, said outlet 
chamber connected to said wheel brake via said inlet valve by 
said pressure conduit means; 

said differential pressure limiter means further including, 
valve means controllably connecting said differential 
pressure limiter means inlet to said outlet chamber, said 
valve means including a closure member movable relative 
said valve body and a valve seat formed in said valve body 
adapted to be sealed by movement of said closure member 
onto said valve seat, operator means for moving said 
closure member onto said valve seat in response to devel- 
opment of a predetermined pressure differential between 
the pressure in said control chamber and said outlet cham- 
ber; 

a bypass conduit between said inlet valve and said differen- 
tial pressure limiter means inlet, a check valve in said 
bypass conduit having a movable closure member and a 
valve seat cooperating therewith to control communica- 
tions through said check valve, said closure member mov- 
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an upper container housing, the upper container housing 
defined by a generally rectangular cross-sectional configu- 
ration, with the container housing including a plurality of 
partition walls defining a plurality of containers there- 
within, and 

a lower support table, the lower support table including a 
support plate complementarily receiving a floor of the 
upper container housing thereon, and 

the plate including a plurality of projecting bosses fixedly 
mounted to a top surface of each corner of the plate defin- 
ing a predetermined number of bosses, and 

the lower container housing including a plurality of “V” 
shaped grooves formed within each corner of the upper 
container housing defining a predetermined number of 
“V” shaped grooves equal to the predetermined number 
of bosses to receive said bosses to position and align the 
upper container housing on the plate, and 

wherein the plate includes a through-extending table slot 
projecting medially through the plate, and the table slot 
including an “I” shaped handle reciprocatably mounted 
therewithin, the “I” shaped handle including an upper 
flange spaced from a lower flange, and the upper flange 
recessed below the plate in a first position and projecting 
above the plate in a second position to permit utilization of 
the “I” shaped handle for transport of the table. 


5,098,175 
REMOVABLE GUIDE APPARATUS FOR A 
RAIL-MOUNTED DEVICE EMPLOYED IN A 
COMPUTER 


Kevin K. Cooke, Delray Beach, and John R. Dewitt, Boca Ra- 


ton, both of Fila., assignors to International Business Ma- 
chines Corporation, Armonk, N.Y. 
Filed Oct. 27, 1989, Ser. No. 428,252 
Int. Cl.5 A47B 47/00 
2 Claims 
1. A drive mounting structure for use in a computer to 


able off said valve seat by pressure in said bypass conduit receive rail-mounted drives therein comprising: 
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a frame including a bay adapted to receive therein one first 
height drive or two second height drives which exhibit a 
lesser height than said first height drive, said first and 
second height drives each including first and second op- 
posed sides on which respective side rails are situated, said 
bay including first and second opposed side walls situated 
in spaced apart relationship; 

first and second stationary rail receiving guides integrally 
formed into said first and second side walls, respectively, 
to mate with the side rails of said first height disk drive; 

said first and second side walls including respective first and 
second guide receiving channels integrally formed 
therein; 

said first and second side walls including first and second 
slots laterally situated along a portion of said first and 
second guide receiving channels respectively, said first 
and second slots being spaced apart from said first and 
second stationary rail receiving guides, respectively, by a 
predetermined distance, and 


first and second removable rail guides each including a rail 
receiving groove formed integrally therein along a length- 
wise dimension thereof, each further including a flexible 
latching member for removably attaching said first and 
second removable guides to said first and second side 
walls, respectively, at said first and second slots in the first 
and second guide receiving channels, 

whereby two second height drives are situable in said bay 
when said first and second removable rail guides are at- 
tached to said first and second side walls, respectively, one 
of said two second height drives being situable between 
said removable rail guide and the other of said two second 
height drives being situable between said first and second 
stationary rail receiving guides, and alternatively, said 
first height drive being situable in said bay between said 
first and second stationary rail receiving guides when said 
first and second removable rail guides are removed from 
said first and second side walls, respectively. 


5,098,176 
APPARATUS FOR RECORDING PLURAL 
HOLOGRAPHIC IMAGES INTO A HOLOGRAPHIC 
RECORDING MATERIAL BY TEMPORAL 
INTERLEAVING 
William E. Wolf, Chesapeake City, Md., assignor to E. I. Du 
Pont de Nemours and Company, Wilmington, Del. 
Filed Jun. 29, 1990, Ser. No. 546,180 
Int. Cl.5 GO3H 1/12 
USS. Cl. 359—11 1 Claim 
1. Apparatus for recording a predetermined number N of 
holographic images into a predetermined region of a holo- 
graphic recording material, the apparatus comprising: 
means for forming an object beam and a reference beam; 
a galvanometer controlled mirror for controlling the posi- 
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tion of incidence of at least one of the object beam and a 
reference beam onto the holographic recording material; 
a laser source and associated detector respectively located to 
direct a laser beam toward the mirror and to intersect the 
reflection of the beam therefrom, the detector being re- 
sponsive to the reflected beam incident thereon to gener- 
ate first and second electric currents the magnitude of 
each of which is functionally related to the position on the 
detector at which the reflected laser beam is incident and 
to the power output of the laser source; and 
control system for generating a galvanometer position 


signal to control the position of the galvanometer driven 

mirror, the control system itself comprising: 

means responsive to the first and the second currents for 
forming the ratio of the sum and difference thereof 
thereby to form an actual mirror position signal that is 
independent of the power output of the laser source, 
and 

an integrator responsive to the error between the signal 
representative of the actual mirror position and a refer- 


ence signal representative of a predetermined position 
of the mirror for forming a galvanometer position con- 
trol signal at the output thereof. 


5,098,177 
OPTICAL FIBER CABLE 

Shigeru Tanaka, Kanagawa, Japan, assignor to Sumitomo Elec- 

tric Industries, Ltd., Osaka, Japan 
Continuation of Ser. No. 241,255, Sep. 7, 1988, abandoned. This 

application May 30, 1990, Ser. No. 530,479 
Claims priority, application Japan, Sep. 17, 1987, 62-232794 
Int. Cl.5 G02B 6/44 


USS. Cl. 385—110 3 Claims 


1. An optical fiber cable comprising: 

a tension member provided at a center portion of said optical 
fiber cable; and 

a plurality of coated fibers having respective tightly adher- 
ing coating layers having a negative linear expansion 
coefficient, said adhering coating layers minimizing in said 
coated fibers a variation in propogation time of signals due 
to an corresponding change in a temperature of said re- 
spective coated fibers, said coated fibers being loosely 
confined in a space in said optical fiber cable. 
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5,098,178 
SUPERCONDUCTING MATRIX 
Ugur Ortabasi, 5555 San Jose Dr., Pleasanton, Calif. 94566 
Filed May 30, 1989, Ser. No. 358,018 
Int. Cl.5 G02B 6/16 


U.S. Cl. 505—1 30 Claims 


1. A superconducting matrix comprising: 

a high temperature superconductor formed of relatively fine 
grain ceramic oxide particles having a critical temperature 
greater than about 77° K.; 

a porous dielectric material being intimately mixed there- 
with, and having a pore size resulting in an average 
particle distance sufficient for the matrix to exhibit super- 
conductivity; 

a low temperature metal superconductor having relatively 
high thermal and electrical conductivity impregnated in 
the pores of the dielectric in intimate contact with the 
high temperature superconducting particles. 


5,098,179 
LCD ASSEMBLY WITH EASILY INSTALLED FILTER 
Winfield F. Turner, Greensboro, N.C., assignor to Gilbarco, 
Inc., Greensboro, N.C. 
Filed Sep. 14, 1990, Ser. No. 583,029 
Int. Cl.5 GO2F 1/13; G02B 7/00; GO1D 11/28; B60Q 1/06 
US. Cl. 359—68 14 Claims 


1. A backlit liquid crystal display assembly comprising a 
board on which a liquid crystal display is mounted, an opening 
in said board in alignment with said liquid crystal display, a 
backlight for shining through said opening, and a light modify- 
ing panel interposed between said board and said liquid crystal 
display to modify a selected characteristic of light rays passing 
through said liquid crystal display, said panel having secure- 
ment means in the form of a bent edge portion for selectively 
securing said panel between said board and said liquid crystal 
display. 
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5,098,180 
SEPARABLE INTERCHANGEABLE EYEGLASS FRAMES 
Michael D. Tobey, 1710 S. Redwood Ct., Forest Grove, Oreg. 
97116 
Filed May 18, 1990, Ser. No. 526,101 
Int. Cl.5 GO2C 1/08 
U.S. Cl. 351—97 


1. An eyeglass frame for seating a lens having a periphery 
with upper and lower portions, the eyeglass frame comprising: 

an upper frame member having upper seating means for 
seating the upper portion of the lens periphery; 

a lower frame assembly having lower seating means for 
seating the lower portion of the lens periphery; and 

securing means extending from one of the upper frame mem- 
ber and lower frame assembly; 

wherein the other of the upper frame member and lower 
frame assembly has receiving means for receiving the 
securing means, with the securing means configured to 
engage the receiving means so as to releasably secure 
together the upper frame member and the lower frame 
assembly, whereby the lens may be seated in the upper and 
lower seating means between the upper frame member 
and the lower frame assembly. 


5,098,181 
OPHTHALMIC MEASURING APPARATUS 

Koichi Akiyama, Tokyo, Japan, assignor to Kowa Company 

Ltd., Japan 

Filed Dec. 28, 1989, Ser. No. 458,095 

Claims priority, application Japan, Dec. 28, 1988, 63-329377; 

Dec. 28, 1988, 63-329378 
Int. Cl.5 A61B 3/10 

U.S. Cl. 351—221 





1. An ophthalmic measuring apparatus in which a laser beam 
is projected at a selected spot in the eye and light scattered 
therefrom is received and processed for ophthalmic measure- 
ment, comprising: 

a laser source for producing the laser beam; 
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means for focusing the laser beam from the laser source at 
the selected spot in the eye; 

photoelectric converting means for receiving light scattered 
from the selected spot in the eye and converting it into an 
electrical signal which is processed for ophthalmic mea- 
surement; 

wherein said photoelectric converting means comprises a 
plurality of avalanche photodiodes arranged in an array at 
a portion which is a conjugate point relative to the se- 
lected spot in the eye and wherein said avalanche photodi- 
odes are arranged in such a manner that the avalanche 
photodiodes at a central portion receive the light scattered 
from the selected spot in the eye, while the other ava- 
lanche photodiodes receive light scattered from portions 
surrounding the selected spot in the eye; and 

means for subtracting signals from the avalanche photodi- 
odes other than those at the central portion from signals 
from those at the central portion to remove a noise com- 
ponent based on the light scattered from the portions 
surrounding the selected spot in the eye. 


5,098,182 
STABILIZED EQUIPMENT SUPPORT, PRIMARILY FOR 
USE WITH LIGHT-WEIGHT CAMERAS 
Garrett W. Brown, 515 Addison Ct., Philadelphia, Pa. 19147 
Division of Ser. No. 247,900, Sep. 22, 1988, Pat. No. 4,946,272. 
This application Apr. 20, 1990, Ser. No. 511,723 
Int. Cl.5 GO3B 17/00, 21/00 


USS. Cl. 352—243 15 Claims 


1. An equipment support which is capable of being hand- 
held with improved stability against angular deviations in pan, 
tilt and roll to isolate equipment for use with said equipment 
support, including equipment to be oriented and equipment 
associated with said equipment to be oriented, from unwanted 
angular movements caused by motion of the equipment sup- 
port when in use, comprising: 

equipment support means for receiving said equipment in an 

expanded, balanced arrangement which provides an ac- 
cessible center of gravity; and 

handle means for engagement by at least one hand of an 

operator and attached to said equipment support means to 
access said center of gravity, including a gripping portion 
for supporting and transporting the weight of said equip- 
ment and said equipment support means, and an orienting 
portion for orienting said equipment to be oriented, cou- 
pled by means for isolating said orienting portion from 
unwanted angular movements of said gripping portion 
caused by movements of said handle means; 

wherein said equipment support means is articulated for 

assuming one of two different configurations including a 
first configuration in which said equipment support means 
assumes said expanded, balanced arrangement and is sup- 
ported only by said handle, and a second configuration in 
which said equipment support means is at least partially 
supported upon said operator’s shoulder. 
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5,098,183 
DICHROIC OPTICAL ELEMENTS FOR USE IN A 
PROJECTION TYPE DISPLAY APPARATUS 
Tomio Sonehara, Suwa, Japan, assignor to Seiko Epson Corpora- 
tion, Tokyo, Japan 
Filed Sep. 6, 1989, Ser. No. 403,515 
Claims priority, application Japan, Sep. 12, 1988, 63-227814 
Int. Cl1.5 G02B 27/10; G03B 21/00 


USS. Cl. 353—31 44 Claims 


tis 


103 


REFLECTANCE 


400 500 600 
WAVELENGTH (2m) 


2. An optical element, comprising: 

a transparent body having more than one surface; and 

dichroic means disposed on at least one surface of the body 
for transmitting and reflecting different wavelengths of 
polarized light, said dichroic means characterized by 
wavelength selection properties which vary in response to 
the polarization of the light received by said dichroic 
means; 

wherein the dichroic means includes means for reflecting a 
first wavelength having a first transition region in re- 
sponse to a first polarized light and for reflecting a second 
wavelength having a second transition region in response 
to a second polarized light, said first and second transition 
regions having substantially no common wavelength 
therebetween; and 

wherein the dichroic means includes two different kinds of 
dichroic layers. 


5,098,184 
OPTICAL ILLUMINATION SYSTEM AND PROJECTION 
APPARATUS COMPRISING SUCH A SYSTEM 

Adrianus H. J. van den Brandt, and Wilhelmus A. G. Timmers, 

both of Eindhoven, Netherlands, assignors to U.S. Philips 

Corporation, New York, N.Y. 

Filed Apr. 30, 1990, Ser. No. 516,891 

Claims priority, application Netherlands, Apr. 28, 1989, 

8901077 
Int. Cl.5 GO3B 21/20 


U.S. Cl. 353—102 35 Claims 


1. An illumination system for supplying an optical radiation 
beam along a principal axis and intended for illuminating an 
object which, in a plane perpendicular to the principal axis, has 
a non-round cross-section, said system comprising a radiation 
source, a concave reflector for concentrating radiation emitted 
by the radiation source and a lens system arranged in the path 
of the concentrated radiation, characterized in that the lens 
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system successively comprises a first lens plate provided with 
a plurality of first lenses which, in a plane perpendicular to the 
principal axis, have a uniform width in a first direction and a 
uniform height in a second direction perpendicular to the first 
direction, a second lens plate provided with a plurality of 
second lenses whose number is proportional to the number of 
first lenses and a third lens, the first lens plate dividing a radia- 
tion beam incident thereon into a number of sub-beams propo- 
sitional to the number of first lenses, which sub-beams have 
their smallest constriction in the plane of the second lenses and 
whose chief rays are directed towards the centers of the corre- 
sponding second lenses, in that the third lens together with the 
second lens plate images the radiation spots formed on the first 
lens plate in a superimposed form on the object, and in that the 
width/height ratio of the first lenses corresponds to said ratio 
of the object cross-section in that the shape, in the plane of the 
second lens plate, of each of the second lenses is adapted to the 
cross-section, in this plane of the sub-beam belonging to the 
second lens and in that the second lenses are arranged such that 
the circumference of their total surface in said plane is substan- 
tially a circle of minimum diameter. 


5,098,185 
AUTOMATIC TRACKING TYPE MEASURING 
APPARATUS 

Kaname Watanabe, Tokyo, and Kohji Kittaka, Nara, both of 

Japan, assignors to Japan Industrial Land Development Co., 

Ltd., Tokyo; Technical System Co., Ltd. and Kittaka Engi- 

neering Laboratory Co., Ltd., both of Osaka, all of, Japan 
PCT No. PCT/JP89/00597, § 371 Date Feb. 13, 1990, § 102(e) 

Date Feb. 13, 1990, PCT Pub. No. WO89/12836, PCT Pub. 

Date Dec. 28, 1989 

PCT Filed Jun. 15, 1989, Ser. No. 460,109 

Claims priority, application Japan, Jun. 15, 1988, 63-147520; 
Aug. 11, 1988, 63-201736; Aug. 29, 1988, 63-214601; Aug. 29, 
1988, 63-214602; Mar. 2, 1989, 1-50676 

Int. Cl.5 GO1C 3/00, 3/08, 5/00; G01B 11/26 

US. Cl. 356—5 


1. An automatic tracking type measuring apparatus, com- 
prising: 

reflector means for reflecting an incident light; and 

tracking measuring means having a tracking scanning body 
and a light wave distance measuring instrument body 
provided apart from each other vertically at a separation 
distance, and integrally supported for horizontal rotation; 

wherein said tracking scanning body of said tracking mea- 
suring means comprises: 

scanning means for scanning the laser beam only in the 
vertical direction in a field of view of the tracking measur- 
ing device when said tracking measuring device is set in a 
search mode for searching for said reflector means posi- 
tioned apart from said tracking measuring device and for 
scanning the laser beam both in the horizontal and vertical 
directions in the field of view of the tracking measuring 
means when said reflector means is in the field of view of 
said tracking measuring means and when said tracking 
measuring means is set in an automatic tracking mode; 

rotating means for rotating said tracking measuring means 
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only in the horizontal direction when said tracking mea- 
suring means is set in the search mode; 

means for detecting the reflector means in the field of view 
of the tracking measuring means from a reflected laser 
beam reflected from said reflector means; and 

means for stopping rotation of said tracking measuring 
means when the reflector means is detected in the field of 
view of the tracking measuring means. 


5,098,186 
STOPPED FLOW SPECTROPHOTOMETER MIXER 
Christopher Bull, 5525 Charles, Bethesda, Md. 20814 
Filed Oct. 12, 1990, Ser. No. 596,711 
Int. Cl.5 GOIN 21/05 
11 Claims 
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1. A mixer for a stopped flow spectrophotometer compris- 
ing: 

a mixer block having a dispersing zone for dispersing a 
second solution into a first solution, 

a labyrinth mixing zone for mixing dispersed first and second 
solutions, an observational chamber, 

means for delivering first and second solutions to the mixer 
block, and 

means for delivering mixed solutions to the observational 
chamber. 


5,098,187 
APPARATUS AND METHOD FOR SIGNAL 
GENERATION AND FOR PROCESSING 

John F. X. Judge, Yorktown Heights, N.Y., assignor to Alfa- 

Laval AB, Stockholm, Sweden 
Division of Ser. No. 471,357, Mar. 2, 1983, Pat. No. 4,991,106. 

This application Dec. 14, 1990, Ser. No. 616,190 
Int. Cl.5 GO1S 3/42 

USS. Cl. 356—325 9 Claims 

1. In apparatus for the generation of alternating sample, 
dark, reference and dark light beams for a single light source 
attendant spectroscopic sample analysis, the improvements 
comprising, a fixed reference beam mirror disposed in the path 
of the light from said light source, a sample beam mirror dis- 
posed in the path of the light from said light source between 
said light source and said reference beam mirror, said sample 
beam mirror being generally circular and rotatable about its 
center and comprising four dark segments, two mirrored seg- 
ments and two blank segments respectively of 45° arcuate 
extent and extending radially outward from the mirror center, 
and which segments may be seen to be arranged in the follow- 
ing order: mirrored, dark, blank, dark whereby, each rotation 
at constant speed of the sample beam mirror will result in the 
generation of sample, dark, reference, dark, sample, dark, 
reference and dark beams, respectively of equal duration in 
time and in that sequence; and 

wherein said mirrored segments are of greater radial extent 
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than said dark segments and overlap the respective periph- 
eries of two of said dark segments whereby the periphery 





of said sample beam mirror will be constituted by alternat- 
ing mirrored and blank segments, respectively. 


5,098,188 
METHOD AND APPARATUS FOR ELIMINATING KERR 
EFFECTS IN A RING GYRO 

Alan Malvern, Berkshire, England, assignor to British Aero- 

space PLC, London, United Kingdom 

Filed Feb. 14, 1990, Ser. No. 479,432 

Claims priority, application United Kingdom, Feb. 15, 1989, 

8903427 
Int. Cl.5 GOIC 19/72 


USS. Cl. 356—350 19 Claims 


1. A ring resonator gyro including: 

a laser having a light output; 

a ring resonator; 

one light input for said ring resonator arranged whereby 
light entering said one input travels around said ring reso- 
nator in one sense; 

another light input of said ring resonator arranged whereby 
light entering said other input travels around said ring 
resonator in another sense; 

a first optical coupler having a variable coupling ratio, said 
first optical coupler being operatively coupled to said 
laser to receive said light output from said laser and divide 
said light into a first and a second component, said first 
and second component having a generally equal intensity; 

a second optical coupler, said second optical coupler being 
operatively coupled to said first optical coupler to receive 
said first component and transmit a predetermined propor- 
tion of said first component to said one input of said ring 
resonator for transmission around said ring resonator in 
said one sense; 

a third optical coupler having a variable coupling ratio, said 
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third optical coupler being operatively connected to said 
first optical coupler to receive said second component and 
transmit a variable proportion of said second component 
to said other input of said ring resonator for transmission 
around said ring resonator in said opposite sense; 

a detector operatively coupled to said ring resonator for 
sensing the intensity of light scattered from said ring 
resonator and providing an output representative of said 
scattered light intensity; 

first varying means operatively connected to said first opti- 
cal coupler to periodically vary said coupling ratio of said 
first optical coupler; 

sensing means responsive to said output of said detector as 
said first varying means varies said coupling ratio of said 
first coupler to sense a difference in intensity between said 
first and second components travelling around said ring 
resonator; and, 

second varying means operatively connected to said third 
optical coupler to vary said coupling ratio of said third 
optical coupler and thus the intensity of the proportion of 
said second component transmitted around said ring reso- 
nator during alternate periods whereby the time averaged 
intensity of both said first and second components trans- 
mitted around said ring resonator are equal. 


5,098,189 
ION-SUPPRESSED RING LASER GYRO FRAMES 
Karlheinz vonBieren, Camarillo, Calif., assignor to Litton Sys- 
tems Inc., Beverly Hills, Calif. 
Filed Mar. 21, 1990, Ser. No. 497,157 
Int. Cl.5 GOIC 19/66 
U.S. Cl. 356—350 


if ee 


1. A ceramic block having free ions in the material thereof; 

positive and negative electric field producing means, posi- 
tioned on faces of said block so application of a voltage 
between said field producing means produces an electric 
field in said block; 

and means forming at least one gas gap within said block and 
in said electric field to stop ion flow in said block. 


5,098,190 
METEROLOGY USING INTERFEROMETRIC 
MEASUREMENT TECHNOLOGY FOR MEASURING 
SCALE DISPLACEMENT WITH THREE OUTPUT 
SIGNALS 
Geert J. Wijntjes, Chelsea, and Michael Hercher, Marblehead, 
both of Mass., assignors to Optra, Inc., Beverly, Mass. 
Filed Aug. 7, 1989, Ser. No. 390,192 
Int. Cl.5 G01B 9/02 
U.S. Cl. 356—356 31 Claims 
1. A metrology system comprising 
a radiation source for directing a beam of radiation on a 
component whose parameter is to be measured, structure 
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for producing two separate beams of radiation from por- 
tions of radiation modified by said component, optical 
structure for causing said two beams to interact and form 
an interference fringe pattern as a function of said parame- 
ter to be measured, 

transducer apparatus responsive to said interference fringe 
pattern for simultaneously generating three intensity- 
modulated optical signals, Iz, Is and I7, that are related to 


said interference fringe pattern, signal processing appara- 
tus for accurately determining an aspect of said interfer- 
ence fringe pattern from said three signals; 

means for accumulating phase information proportional to 
said aspect of said interference fringe pattern; and 

means for converting said accumulated phase and aspect 
information to desired outputs indicative of said parame- 
ter to be measured. 


5,098,191 
METHOD OF INSPECTING RETICLES AND 
APPARATUS THEREFOR 

Minori Noguchi; Hiroaki Shishido; Mitsuyoshi Koizumi; 
Nobuyuki Akiyama, and Toshihilo Nakata, all of Yokohama, 

Japan, assignors to Hitachi, Ltd., Tokyo, Japan 

Filed Oct. 19, 1989, Ser. No. 424,196 
Claims priority, application Japan, Oct. 24, 1988, 63-266036 

Int. Cl.5 GOIN 21/88 


US. Cl. 356—394 18 Claims 











1. A method of inspecting reticles, comprising: 

an inspected reticle inspection step including illuminating 
light having an adjusted spatial coherency onto an in- 
spected reticle held on a movable inspected reticle stage 
with an inspected reticle illumination means, collecting 
transmitted light or reflected light from said inspected 
reticle with an inspected reticle objective lens and block- 
ing light in the collected light corresponding to the ad- 
justed spatial coherency with an inspected reticle light 
blocking means installed at a Fourier transformation posi- 
tion of the inspected reticle, and detecting the collected 
light passing said inspected reticle light blocking means 
with an inspected reticle detector which converts the 
detected light into an electric signal; 

a standard reticle inspection step including illuminating light 
having an adjusted spatial coherency onto a standard 
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reticle held on a movable standard reticle stage with a 
standard reticle illumination means, collecting transmitted 
light or reflected light from said standard reticle with a 
standard reticle objective lens and blocking light in the 
collected light corresponding to the adjusted spatial co- 
herency with a standard reticle light blocking means 
installed at a Fourier transformation position of the stan- 
dard reticle, and detecting the collected light passing said 
standard reticle light blocking means with a standard 
reticle detector which converts the detected light into an 
electric signal; 

a control step including moving said inspected reticle stage 
and said standard reticle stage integrally or synchronously 
with control means; and 

a detection step for detecting a defect or a foreign substance 
on the inspected reticle including comparing the electric 
signal from said inspected reticle detector with the elec- 
tric signal from said standard reticle detector so as to 
eliminate a signal corresponding to a pattern on the in- 
spected reticle and detect a defect or a foreign substance 
existing on the inspected reticle. 


5,098,192 

DRAM WITH IMPROVED POLY-TO-POLY CAPACITOR 
Donald J. Coleman, Plano, and Roger A. Haken, Richardson, 

both of Tex., assignors to Texas Instruments Incorporated, 

Dallas, Tex. 
Division of Ser. No. 113,974, Oct. 29, 1987, abandoned, which is 
a division of Ser. No. 858,850, Apr. 30, 1986, abandoned, which 
is a continuation of Ser. No. 468,921, Feb. 23, 1983, abandoned. 

This application Feb. 27, 1991, Ser. No. 661,161 
Int. Cl.5 HO1L 29/68 


USS. Cl. 357—23.6 64 Claims 


OT FOR WE TAL 
TACT (CUTTING POLY 2 + POLY 3) 
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1. An integrated circuit including an array of memory cells, 
comprising: 
(a) a substrate; 
(b) a field oxide disposed on said substrate defining said array 
of memory cells; 
(c) each memory cell of said array having: 

(i) a pair of spaced implanted regions disposed in said 
substrate; 

(ii) a gate electrode spaced from said substrate and dis- 
posed between said implanted regions; 

(iii) a first capacitor electrode on said substrate contacting 
one of said implanted regions and extending over and 
spaced from said gate electrode and extending over a 
portion of said field oxide, said first capacitor electrode 
having a perimeter contained within said cell, and 

(d) a second capacitor electrode disposed over and spaced 
from said first capacitor electrode, said second capacitor 
electrode extending over and beyond a major portion of 
said perimeter of said first capacitor electrode, said second 
capacitor electrode having a slot having sides, said sides 
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vertically aligned with a minor portion of said perimeter 
of said first capacitor electrode and disposed adjacent the 
other of said implanted regions, said second capacitor 
electrode extending over said field oxide beyond said first 
capacitor electrode. 


5,098,193 
SPRAY CAN MIXING APPARATUS 
Steven C. Christensen, and Deanne L. Christensen, both of 176 
Willard Ave., Pocatello, Id. 83201 
Filed Dec. 5, 1990, Ser. No. 622,623 
Int. Cl. BO1F 9/00 
US. Cl. 366—130 


1. A spray can mixing apparatus comprising, in combination, 

a wire coil body, the wire coil body formed of a single wire 
member and formed of a deformable memory retentent 
material, and the wire coil body defining a cylindrical 
central cavity, and 

a wire lower end portion of the wire coil body extends 
underlying the wire coil body and is coaxially aligned 
with the cylindrical opening cavity, and 

including a drill member, the drill member including a drill 
chuck, and the drill chuck secured to the wire lower end 
portion to effect selective rotation of the wire coil body. 


5,098,194 
SEMI-CONTINUOUS METHOD AND APPARATUS FOR 
FORMING A HEATED AND PRESSURIZED MIXTURE 
OF FLUIDS IN A PREDETERMINED PROPORTION 
Alex C. Kuo, Charleston; James A. Condron, Hurricane, and 
Kenneth L. Hoy, St. Albans, all of W. Va., assignors to Union 
Carbide Chemicals & Plastics Technology Corporation, Dan- 
bury, Conn. 
Filed Jun. 27, 1990, Ser. No. 544,777 
Int. Cl.5 BOSD 1/02; BOIF 15/02, 15/06 
US. Cl. 366—144 


1. An apparatus for mixing, heating and pressurizing two or 
more fluids comprising: 
(a) at least two or more vessels each having walls and an 
upper and lower end; 
(b) means communicating between said vessels for convey- 
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ing the fluids from one or more of the vessels to one or 
more of the other of said vessels; 

(c) means for continuously oscillating the fluids through the 
communicating means from at least one of said vessels to 
at least one of the other of said vessels comprising a recip- 
rocating displacement means contained in each of the 
vessels for displacing the fluids contained in said vessels, 
where said oscillation of the fluids provides for their 
mixing; 

(d) means for pressurizing the fluids as they are being oscil- 
lated between the vessels; and 

(e) means for heating the fluids as they are being oscillated 
through the vessels. 


5,098,195 
DIRECTIONAL SPECTRAL EMISSIVITY 
MEASUREMENT SYSTEM 
Nesim Halyo, Williamsburg, and Dhirendra K. Pandey, 
Hampton, both of Va., assignors to Information and Control 
Systems, Inc., Hampton, Va. 
Filed Oct. 31, 1990, Ser. No. 606,164 
Int. C1.5 GOIN 21/63, 25/00 
US. Cl. 374—9 


14. Apparatus for measuring the directional spectral emissiv- 
ity of a test sample comprising: 

an integrating sphere having a highly reflective coating on 
the interior surface thereof, 

a heated test sample disposed within a test sample port 
formed through said integrating sphere, 

means for selectively exposing said test sample to a source of 
monochromatic light, 

means for detecting the radiation reflected by said test sam- 
ple when exposed to said monochromatic light source and 
when not exposed to said light source, 

a reference sample disposed within a port formed through 
said integrating sphere, 

means for selectively exposing said reference sample to a 
source of monochromatic light, 

means for detecting the radiation reflected by said reference 
sample when exposed to said monochromatic light source 
and when not exposed to said light source, and 

means for comparing the detected radiation values of said 
test sample and said reference sample and using this com- 
parison to determine the directional spectral emissivity of 
the test sample at any specific temperature. 

18. A method of determining the emissivity of a material test 

sample comprising: 

providing an integrating sphere having a plurality of ports 
through the wall thereof, 

providing a heated test sample within a first port extending 
through the integrating sphere wall, 

positioning a detector having a variable filter thereon 
through a second port in the integrating sphere wall, 

providing a reference sample within a third port extending 
through the integrating sphere wall, 
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providing a movable monochromatic light source extending 
through a slit port in the integrating sphere wall and in 
optical alignment with the test sample, 

providing a fixed monochromatic light source extending 
through a fourth port in the integrating sphere wall and in 
optical alignment with the reference sample, 

providing a pyrometer extending through a fifth port in the 
integrating sphere and in optical alignment with the test 
specimen, 

employing the pyrometer to take a reading (T) of the tem- 
perature of the heated test specimen, 

while maintaining the fixed monochromatic light source off, 
exposing the heated test sample to radiation from the 
movable monochromatic light source, 

taking a reading ms; with the detector while the heated test 
sample is irradiated by the movable monochromatic light 
source, 

turning the movable monochromatic light source off and 
taking a reading ms with the detector, 

while maintaining the movable monochromatic light source 
off, exposing the reference sample to radiation from the 
fixed monochromatic light source, 

taking a reading m,; with the detector, 

turning the fixed monochromatic light source off and taking 
a reading myo with the detector, 

employing the readings taken by the detector to compute the 
spectral reflectivity ps,(@,o) for the wavelength A by the 
equation: 


ms\ 


prs.) 
Prr 


<= ie 
Mri — Mr 


Ry(9,o) = 


where p,ais the known spectral diffuse reflectivity of the 


reference sample, ps,(@, $) is the spectral reflectivity of 


the test sample, and @ and ¢ are the viewing zenith and 
azimuth angles, respectively, 

computing the directional spectral emissivity of the test 
sample at temperature (T) by the equation 


€sx(O, b)=1—psr(O, ) 
€sx(8, b) =1—[Ra(8, >) -prr] 


5,098,196 
CIRCUIT FOR HEATING AND SENSING WITH A 
SINGLE ELEMENT 
Michael J. O’Neill, Ridgefield, Conn., assignor to The Perkin- 
Elmer Corporation, Norwalk, Conn. 
Filed Jan. 4, 1991, Ser. No. 637,392 
Int. Cl.5 GOIN 25/00; HOSB 1/02 


US. Cl, 374—11 25 Claims 


1. A circuit arrangement for providing heat and measuring 
temperature in an analytical instrument, comprising a resis- 
tance element having an element resistance responsive to tem- 
perature, first current means for effecting a heating current at 
a first frequency and being connected to direct the heating 
current through the resistance element and thereby heat the 
resistance element, second current means for effecting a sens- 
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ing current at a second frequency and being connected to 
direct the sensing current through the resistance element so as 
to induce a sensing voltage responsive to the element resistance 
and thereby to temperature of the resistance element, and 
measuring means connected to the resistance element for de- 
termining a measured voltage on the resistance element, 
wherein the sensing current is effected simultaneously with the 
heating current, and the measuring means includes filtering 
means for filtering out the first frequency from the measured 
voltage so that the measured voltage is a filtered signal repre- 
sentative of the sensing voltage, whereby the filtered signal is 
representative of the temperature of the resistance element. 


5,098,197 
OPTICAL JOHNSON NOISE THERMOMETRY 

Robert L. Shepard, Oak Ridge; Theron V. Blalock; Michael J. 

Roberts, both of Knoxville, and Lonnie C. Maxey, Powell, all 

of Tenn., assignors to The United States of America as repre- 

sented by the United States Department of Energy, Washing- 

ton, D.C. 

Filed Jan. 30, 1989, Ser. No. 303,181 
Int. Cl.5 G01J 5/00 

US. Cl. 374—120 


1. A method for non-contact measurement of the tempera- 
ture of a body, comprising the steps of: 

directing a laser beam onto the surface of said body to pro- 
duce a reflected portion of said beam which includes an 
optical Johnson thermal noise modulation component 
produced by the interaction of said laser beam with the 
temperature dependent random motion of conduction 
band electrons at the surface of said body; and 

analyzing said reflected portion of the laser beam from said 
body to measure the Johnson thermal noise modulation of 
the reflected portion of the laser beam from said body as 
a direct indication of the absolute temperature of said 
body. 


5,098,198 
WAFER HEATING AND MONITOR MODULE AND 
METHOD OF OPERATION 
Jaim Nulman, Palo Alto, and Dan Maydan, Los Altos Hills, 
both of Calif., assignors to Applied Materials, Inc., Santa 
Clara, Calif. 
Continuation of Ser. No. 510,710, Apr. 19, 1990, abandoned. 
This application Sep. 3, 1991, Ser. No. 758,374 
Int. Cl.5 G01J 5/00, 5/12 
U.S. Cl. 374—121 20 Claims 
1. Apparatus for measuring the temperature of a semicon- 


ductor wafer, during heat treatment of the wafer, comprising: 


a thin, constant emissivity susceptor for providing fast ther- 
mal response between the susceptor and a wafer sup- 
ported on the front side of the susceptor; 

means for mounting the susceptor with substantially the 
entire backside area thereof exposed; 
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means for heating the susceptor from at least the backside 
thereof; and 


WAS INLET EXHAUST: 














ACTUATOR 


means for monitoring the temperature of the backside of the 
susceptor, whereby the temperature of the wafer can be 
indirectly determined. 


5,098,199 
REFLECTANCE METHOD TO DETERMINE AND 
CONTROL THE TEMPERATURE OF THIN LAYERS OR 
WAFERS AND THEIR SURFACES WITH SPECIAL 
APPLICATION TO SEMICONDUCTORS 
Avraham Amith, Roanoke, Va., assignor to ITT Corporation, 
New York, N.Y. 

Continuation-in-part of Ser. No. 399,729, Aug. 28, 1989, 
abandoned, which is a division of Ser. No. 157,196, Feb. 17, 1988, 
Pat. No. 4,890,933. This application Aug. 6, 1990, Ser. No. 
563,812 
The portion of the term of this patent subsequent to Jan. 2, 2007, 
has been disclaimed. 

Int. Cl.5 GO1K 1/1/00; G01J 5/00 


USS. Cl. 374—121 17 Claims 
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1. An improved temperature detection apparatus for a work- 
piece of a material having a bandgap energy which varies as a 
function of temperature, said apparatus comprising: 
a source of optical energy having a first spectral component 
with a photon energy greater than said bandgap energy at 
a given workpiece temperature; 

an optical detection means for detecting said first spectral 
component of said optical energy from said source; 

positioning means for causing said workpiece to be located 
on an indirect path between said source and said detection 
means whereby optical energy from said source is re- 
flected off said workpiece at said first spectral component 
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prior to detection of said optical energy by said detection 
means; and 

processing means for receiving a signal from said detection 
means and for providing an output indicative of the tem- 
perature of said workpiece as a function of the energy 
level of optical energy reflected by said workpiece. 


5,098,200 
DUAL RANGE TEMPERATURE MONITORING 
CIRCUITS 

Michael J. O’Brien, Churchville; Kenneth A. Johnson, Wal- 

worth, and Charles E. Ellis, Jr., Phelps, all of N.Y., assignors 

to MDT Corporation, Torrance, Calif. 

Filed Feb. 1, 1991, Ser. No. 649,473 
Int. Cl.5 G01K 7/00 

US. Cl. 374—163 


1. A dual range monitoring system for monitoring the tem- 
perature of an apparatus, comprising: 

temperature measuring means to establish a first variable 
analog voltage signal as a function of a measured variable 
temperature; 

means for communicating said first voltage signal to a signal 
processor including a circuit for converting said first 
voltage signal to a corresponding temperature; 

electronic amplification means to receive and modify said 
first voltage signal by a constant amplification factor to 
establish a second variable analog voltage signal wherein 
said first voltage signal has a first voltage-to-temperature 
(V/T) resolution and said second voltage signal has a 
second V/T resolution differing from said first V/T reso- 
lution; 

electronic voltage level shifter means to shift the absolute 
values of said second voltage signal by a constant value to 
produce shifted second voltage signals corresponding to 
said measured temperatures; 

means for communication said shifted second voltage signals 
to said signal processor; and 

comparison mean for comparing said shifted second voltage 
signal to said first voltage signal at the same measured 
temperature, and computing the actual temperature based 
on said shifted second voltage signal corrected by said 
second V/T resolution. 


5,098,201 
SEALABLE VALVED BAG 

Stephen V. Jacobi, Ballwin, Mo., assignor to Monsanto Com- 

pany, St. Louis, Mo. 

Filed Feb. 12, 1986, Ser. No. 828,931 
Int. Cl.5 B65D 30/24 

USS. Cl. 383—48 1 Claim 

1. A bag having a collapsible filling valve formed from a 
tubular laminate comprising a first hemicylindrical section and 
an opposing hemicylindrical section, wherein said first section 
comprises a metal foil layer and said opposing section com- 
prises a thermoplastic inner layer and no metal foil layer; 
wherein, when said valve is collapsed, said sections are col- 
lapsed into flat opposing sections; wherein said collapsed valve 
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lies substantially in the plane of one wall of said bag between an 
inner wall layer and an outer wall layer; and wherein said 


metal foil comprises means for inductively heating a thermo- 
plastic inner layer. 


5,098,202 
MULTI-LAYER WEB OF FILM HAVING A GAS BARRIER 
Larry A. Rosenbaum, Gurnee, Ill., assignor to Baxter Interna- 
tional Inc., Deerfield, Il. 
Filed May 11, 1989, Ser. No. 350,372 
Int. Cl.5 B65D 33/16; B32B 27/08; A61B 19/00 
US. Cl. 383—67 20 Claims 


1. A web of film for producing flexible containers compris- 
ing: 

a first layer of polyester; 

a second layer of polyvinyl chloride that does not include a 
diethylhexylphthalate plasticizer or epoxidized oil; 

a third gas barrier layer of polyvinylidene chioride; 

a fourth layer of a polyvinyl chloride that does not include 
a plasticizer; and 

a fifth layer of polyester. 


5,098,203 
BEARING SYSTEM 
David A. Henderson, Monroeville, Pa., assignor to Contraves 
Goerz Corporation, Pittsburgh, Pa. 
Filed Mar. 11, 1991, Ser. No. 667,562 
Int. Cl.5 F16C 32/06 


USS. Cl. 384—12 14 Claims 
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1. A bearing system comprising: 
a base made of a magnetic material; 
an element disposed adjacent the base, said element com- 
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prised of means for creating a separation force with a 
positive stiffness between the element and the base such 
that a gap is formed therebetween, and means for generat- 
ing magnetic flux such that a closed magnetic flux circuit 
is formed through the element, the base and the gap creat- 
ing a preload force with a negative stiffness between the 
element and the base, said positive stiffness greater than 
said negative stiffness, and said preload force essentially 
balancing said separation force. 


5,098,204 

LOAD BALANCED PLANAR BEARING ASSEMBLY 

ESPECIALLY FOR A CRYOGENIC PROBE STATION 
John H. Blanz, Carlisle, Mass., assignor to John H. Blanz 

Company, Inc., Carlisle, Mass. 
Continuation of Ser. No. 431,572, Nov. 3, 1989. This application 

Jun. 8, 1990, Ser. No. 535,415 
Int. Cl.5 F16C 32/06 


USS. Cl, 384—12 6 Claims 


1. A planar bearing cooperative with the confronting surface 
of a planar race to provide two degrees of freedom movement 
of the bearing over the race and in such a way that the bearing 
is constrained against movement in a third degree of freedom, 
comprising: 

a member having a substantially flat bearing surface, a cen- 
tral vacuum pad formed in the flat bearing surface, at least 
four gas supply channels formed symmetrically around 
the vacuum pad, and at least four metered gas supply 
orifices formed in respective ones of the at least four gas 
channels to provide a preselected, constant rate of gas 
supply that is independent of bearing load; 

wherein the member has four sides and wherein each of the 
at least four gas supply channels is formed as a two-legged 
channel positioned with corresponding legs in spaced 
relation to two different sides. 


5,098,205 
OPEN-END SPINNING DEVICE 
Alfons Zehndbauer, Wettstetten, and Josef Breitenhuber, Bux- 
heim, both of Fed. Rep. of Germany, assignors to Schubert & 
Salzer Maschinenfabrik Aktiengesellschaft, Ingolstadt, Fed. 
Rep. of Germany 
Filed Dec. 13, 1990, Ser. No. 626,901 
Claims priority, application Fed. Rep. of Germany, Dec. 25, 
1989, 3942612 
Int. Cl.5 F16C 32/06 
U.S. Cl. 384—124 


1. A thrust bearing for an open-end spinning device that 
includes a spinning rotor having a shaft connected thereto, 
disks supporting said shaft, said thrust bearing bearing against 
a remote end of said shaft opposite the end connected to said 
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rotor, and receiving axially acting forces exerted through said 
shaft comprising: 
an attachment screw, 
a bearing plate carried in one end of said attachment screw 
engaging said remote end of said shaft, 
a duct extending through said attachment screw for receiv- 
ing compressed air, 
said bearing plate allowing said compressed air to flow from 
said duct therethrough into a bearing gap provided be- 
tween the remote end of said shaft and said duct, and 
said remote end of said shaft and said bearing plate being 
constructed of a low-friction pairing of materials. 


5,098,206 
SHAFT BEARING ASSEMBLY FOR A MINIATURE 
ELECTRIC MOTOR 
Bodo Fiitterer, Luzern, Switzerland, assignor to Interelectric 
AG, Sachsein, Switzerland 
Filed Feb. 22, 1991, Ser. No. 659,242 
Int. Cl.5 F16C 17/10 
US. Cl. 
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1. A shaft bearing assembly, comprising at least one bearing 
block made of a porous oil-impregnated material and formed 
with a bearing bore for receiving a shaft therein, and with an 
axial surface facing a thrust collar provided on said shaft, 
characterized in that between said thrust collar of said shaft 
and said axial surface of said bearing block there is provided an 
oil-impregnated dampening disc made of an absorbent material 
the capillary action of which is greater than that of said porous 
bearing block. 


5,098,207 
OPTICAL FIBER SWITCH 
Jack P. Blomgren, Red Wing, Minn., assignor to Minnesota 
Mining and Manufacturing Company, Saint Paul, Minn. 
Filed Feb. 9, 1990, Ser. No. 477,423 
Int. Cl.5 G02B 6/00, 6/36 
USS. Cl. 385—16 


1. A 2X2 optical fiber switch comprising 

a substrate formed to have four straight, parallel precision 
grooves in two pairs, 

means for mounting on the substrate first and third optical 
fibers, each having a free end that normally projects in 
substantially parallel juxtaposition to one groove of each 
pair, 

means for mounting on the substrate second and fourth 
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optical fibers, each having a free end that normally 
projects 
in the opposite direction to and out of alignment with the 
free ends of the first and third fibers, and 
in substantially parallel juxtaposition to one groove of 
each pair such that each of the four optical fibers is in 
juxtaposition with a unique two of said four grooves, 
the free ends of all of said fibers terminating substantially in 
a plane that is orthogonal to the grooves, and 
means for pushing each of said free ends into either of the 
two grooves with which it is alignment and in abutting 
relationship with a free end of another of said fibers. 


5,098,208 
RIBBON CASSETTE WITH INTEGRAL PAPER GUIDE 
Phillip M. Martinez, Dryden, N.Y., assignor to Smith Corona 
Corporation, Cortland, N.Y. 
Continuation of Ser. No. 464,509, Jan. 12, 1990, abandoned. This 
application Dec. 12, 1990, Ser. No. 627,623 
Int. Cl.5 B41J 35/28 


1. In an improved print ribbon cartridge for use with a 
typewriter or printer having a platen, a carrier movable along 
the platen which supports the cartridge, a printhead supported 
on the carrier for operating in conjunction with the print 
ribbon in the cartridge to cause printing of symbols on a paper, 
the improved cartridge comprising: 

upper and lower walls joined at their peripheral edges by 

sidewalls to define a cartridge housing for confining a 
length of print ribbon therein; 

one of said sidewalls being a front sidewall, said front side- 

wall having an exit port and an entrance port to permit the 
ribbon to exit the cartridge and pass along the front side- 
wall and enter the cartridge; and 

said print ribbon cartridge being spaced from the paper and 

having an upwardly extending portion for guiding the 
paper. 


5,098,209 
DRIVING A PRINTHEAD CARRIAGE IN A PRINTER 
Guenter Gomoll, Nersingen/Leibi, and Wolfgang Hauslaib, 
Langenau, both of Fed. Rep. of Germany, assignors to Man- 
nesmann AG, Fed. Rep. of Germany 
Continuation of Ser. No. 259,436, Oct. 14, 1988, abandoned, 
which is a continuation of Ser. No. 22,979, Mar. 6, 1987, 
abandoned. This application Jul. 7, 1989, Ser. No. 376,951 
Claims priority, application Fed. Rep. of Germany, Mar. 11, 
1986, 3608000 
Int. Cl.5 B41J 19/14 
U.S. Cl. 400—320 5 Claims 
1. A drive for a carriage carrying a print head in a printer, 
the carriage being mounted on rail means for reciprocating 
within a printer frame, there being a cable affixed on two 
points to the carriage, the cable running, on one side of the 
frame on to a cable drum and around it in multiple loops, and 
on the opposite side of the frame the cable runs around a 
deflection pulley, the cable being driven by cable drive means 
to thereby drive the head the improvement comprising: 
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a pivot lever for mounting and journaling the deflection 
pulley at a point intermediate a fulcrum and a free end of 
the lever; 

means for acting on the free end of the two arm lever in 
relation to and on the printer frame, on the outside 
thereof, for pivoting the lever about its fulcrum, said 
frame having an opening, said lever constructed so that its 
fulcrum end enters the opening as well as the inside of the 


frame through th opening to thereby establish the ful- 
crum; and 

adjustable spring means on the outside of the frame and 
having an adjustable actuation element traversing the 
frame and engaging said free end of the lever, inside of the 
frame to thereby adjustably determine the tension in the 
carriage driving cable during driving of the head as the 
cable is being driven by cable drive means. 


5,098,210 
SHEET FEEDING APPARATUS FOR A PRINTING 
MACHINE FEATURING A RESILIENTLY SUPPORTED 
ARM AND PLANETARY GEAR 
Tadao Fujisawa; Yoshihiro Hamamichi, both of Mishima; Yo- 
shiaki Tanaka, Numazu; Kozo Hara, Nakaizu; Tsuyoshi 
Sanada, Susono, and Masayoshi Koyanagi, Tagata, all of 
Japan, assignors to Tokyo Electric Company, Ltd., Tokyo, 
Japan 
Filed Apr. 26, 1989, Ser. No. 343,365 
Claims priority, application Japan, Apr. 28, 1988, 63- 
58349[U]; Nov. 29, 1988, 63-301664 
Int. Cl.5 B41J 13/10 


U.S. Cl. 400—624 3 Claims 


1. Apparatus for sheet feeding for use in a printing machine, 
said printing machine having a sequential arrangement of a 
reversible motor, a transmission mechanism, and a rotatable 
platen provided on its frame, said apparatus for sheet feeding 
comprising: 
an auto sheet feeder detachably mounted on said printing 
machine comprising a sheet holder holding at least a pile 
of plural sheets, a sheet feeder roller to be put into contact 
with the topmost layer of the sheets in the sheet holder, 
and an input gear coupled with the sheet feeder roller; 

an arm having a first end supported at a center of said input 
gear for rotation around an axis of rotation of said input 
gear; 

a torsion spring connected to said arm to urge said arm to 

move toward a gear of said transmission mechanism; and 

a planetary gear attached to a second end of said arm for 
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rotation, constantly held in mesh with said input gear, and 
disposed to oppose the periphery of said gear of said 
transmission mechanism. 


5,098,211 
SHEET FEEDING MECHANISM FOR PRINTING 
APPARATUS 

Kenjiro Murakami, and Keiichi Ohshima, both of Nagano, Ja- 

pan, assignors to Seiko Epson Corporation, Tokyo, Japan 

Filed Jan. 24, 1991, Ser. No. 645,513 

Claims priority, application Japan, Feb. 7, 1990, 2-27774; 

Mar. 5, 1990, 2-54743 
Int. Cl.5 B41J 13/10 

US. Cl. 400—645 





1. A print sheet feeding mechanism for a serial printer, com- 
prising: a platen for receiving a bias force from a print head; 
first and second guide plates, one of said guide plates being 
positioned before said platen in the path of a sheet and the 
other of said guide plates being positioned after the platen in 
the path of a sheet, said first and second guide plates being 
positioned so as to be substantially coplanar with a print region 
of said platen; first and second pairs of sheet feed rollers dis- 
posed outside said first and second guide plates; a sheet guide 
member secured to move together with said print head; and 
means elastically biasing at least a portion of said sheet guide 
member which confronts said platen onto said platen at all 
times. 


5,098,212 
PROPELLING PENCIL 

Adrianus J. Smit, Fortsteenweg 32, 2232’s Gravenwezel, Bel- 

gium 

Filed Jun. 13, 1990, Ser. No. 537,514 
Claims priority, application Belgium, Jun. 21, 1989, 08900677 
Int. Cl.5 B43K 21/22 

U.S. Cl. 401—92 6 Claims 

1. A propelling pencil for pencil leads comprising an elon- 
gated casing, into which an axial bore is provided for housing 
a pencil lead, which is provided with a screw thread part near 
one of its ends, and with a screw head, into which an axial bore 
for slidably receiving the pencil lead has been provided, which 
is co-axial to the axial bore of the casing, the screw head hav- 
ing a longitudinally extending tailpiece with a screw thread 
part which is removably screwed into the screw thread part of 
the bore so that the pencil lead is clamped in the tailpiece, the 
tailpiece having at a certain distance of its free end, a substan- 
tially radially elastically deformable zone extending along a 
portion of the longitudinal length of the tailpiece and means 
being provided to squeeze this radially elastically deformable 
zone of the tailpiece gradually against the pencil lead when 
screwing the latter into the bore to keeping the pencil lead 
tightly in the casing, without any clamping of the pencil lead 
by said free end of said tailpiece, said means including a cone- 
shaped part provided in the axial bore of the casing and a 
ring-shaped thickening around the exterior side of this the 
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radially elastically deformable zone, which can be moved in 
said cone-shaped part, said ring-shaped thickening having a 


5,098,214 
ADJUSTABLE SPLICING DEVICE 
Victorino Solano, Sant Cugat del Valles, and Antonio Trilla, 

Barcelona, both of Spain, assignors to Pujol Y Tarrago S.A., 
Rubi, Spain 

Filed Apr. 5, 1990, Ser. No. 505,705 
Claims priority, application Spain, Apr. 10, 1989, 8901238 

Int. Cl.5 B65D 59/00 
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1. An adjustable splicing device for mechanically connect- 
ing two portions of a rotating cable, comprising a guide and 
protection body to be attached to a partition-like support, an 
adjustment core for receiving free ends of the portions of the 
rotating cable and telescopically movable in said guide and 
substantially bulb-shaped surface which interacts with the protection body; a lock nut for securing said adjustment core in 
cone-shaped part of the axial bore of the casing. 
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a predetermined position in said guide and protection body; 
connecting means for rotatably connecting the free ends of the 
two portions of the rotating cable in said adjustment core; and 
a splicing terminal for retaining said connecting means in said 
adjustment core. 


5,098,213 
STATIC BALL JOINT 
Robert L. Day, 9990 Edmore Pl., Sun Valley, Calif. 91352 
Continuation-in-part of Ser. No. 656,003, Feb. 15, 1991, 
abandoned. This application Jun. 3, 1991, Ser. No. 709,200 
Int. Cl.5 B25G 3/00 


5,098,215 


Patent Not Issued For This Number 


U.S. Cl. 403—7 6 Claims 


5,098,216 
INTERLOCKING RODS AND COUPLER 
Charles B. Caperton, 1221 West Coast Hwy. #207, Newport 
Beach, Calif. 92663 
Filed Apr. 16, 1990, Ser. No. 509,891 
Int. Cl.5 F16B 1/00; F16D 1/00 
US. Cl. 403—341 


1. In a ball joint: 

a. an outer hollow ball section; 

b. an inner hollow ball section comprising a major segment 
of a sphere and confined within the outer ball section for 
relative movement therein about a common center; 

c. a friction device carried by, and located entirely within, 
one of said ball sections; said friction device including a 
friction pad; 

d. means confining said friction pad for movement in a path 1. A combination of two interlocking rods and a coupler, the 
towards and away from an exposed interior surface of the Combination comprising: 
other of ball sections; a first rod, a second rod, and a coupler means; 

e. said friction evice including spring means urging said pad the first and second rod each including a shaft having at least 
towards engagement with said exposed interior surface one enlarged terminal end, with a shoulder formed be- 
with force sufficient to provide a yielding restraint against tween the shaft and the terminal end; 
movement between said ball sections; the at least one enlarged terminal end having a semi-cylindri- 

f. means accommodated entirely within the ball sections for cal outside surface and an inside surface, the inside surface 
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adjusting the force exerted by said spring means thereby 
to adjust the force resisting relative movement of said ball 
sections; and 

g. stems rigidly attached to said ball sections rsepectively 
and held in angularly adjusted relationship to each other 
by said friction device; 

h. one of said ball sections having one or more openings to 
provide access for a tool or the like for operating said 
adjusting means. 


having at least one square tooth and at least one square 
recess for receiving a corresponding square tooth formed 
on the end of a mating rod, the square teeth and recesses 
being sized and positioned such that two terminal ends can 
be interlocked, a pair of interlocked terminal ends having 
a generally cylindrical outside surface; 


the coupler being adapted for connecting the first and the 


second rod together in an overlapping manner for trans- 
mitting axial and torsional forces from one rod to an adja- 
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cent coupled rod, the couple comprising a central ele- 
ment, a first end cap, and a second end cap; 

the first end cap having an externally threaded shank having 
an outward end and an inward end and an internal bore, 
the shaft of the first rod passing through the internal bore, 
the shank having a shoulder seat at its inward end for 
bearing against the shoulder of the first rod, 

the second end cap having an externally threaded shank 
having an outward end and an inward end and an internal 
bore, the shaft of the second rod passing through the 
internal bore, the shank having a shoulder seat for bearing 
against the shoulder of the second rod; and 

the central element having an internal bore, the bore being 
internally threaded at both ends, and adapted to receive 
and secure the externally threaded shanks of the first and 
second end caps, the internal bore having a center section 
defining a support seat, the center section of the bore 
having a cross sectional dimension sized to receive the 
interlocked terminal ends of the first and second rods, the 
center section receiving the interlocked terminal ends of 
the first and second rods such that the outside cylindrical 
surface of the interlocked ends is received by and con- 
fronts the internal surface of the central section such that 
internal surface limits motion of the terminal end with 
reference to the central element. 


5,098,217 
ABRASION RESISTANT COATING FOR PAVEMENT 
MARKER 
Peter Hedgewick, Windsor, Canada, and Douglas S. Forrer, 
Heath, Ohio, assignors to Pac-Tec, Inc., Heath, Ohio 
Filed May 23, 1990, Ser. No. 527,754 
Int. Cl.5 GO8B 5/02 


U.S. Cl, 404—14 14 Claims 


1. A pavement marker adapted to reflect light from the 
headlight of a vehicle and to withstand impact of a tire of said 
vehicle thereagainst, comprising: 

a base portion; 

a retro-reflective lens mounted to said base portion; said 
leans having an essentially transparent abrasion resistant 
coating disposed over said lens for resisting abrasion of 
said lens and reducing the loss of optical efficiently result- 
ing from such abrasion, said leans and said coating to- 
gether defining a generally continuous, smooth front 
surface of said marker, said coating including an upper 
edge extending in a generally horizontal direction, said 
upper edge potentially susceptible to peeling from impact 
of a vehicle tire thereagainst; and 

a bead formed on said base, said bead extending adjacent said 
upper edge of said abrasion resistant means, said bead 
extending a predetermined distance outwardly from said 
generally smooth front surface for presenting impact of a 
vehicle tire against said upper edge and permitting sub- 
stantial contact of said tire against said coating to clean 
said front surface. 
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5,098,218 
METHOD AND ARTICLE OF MANUFACTURE FOR 
REMOVABLE PAVEMENT FOR UNDERGROUND 
UTILITY PLACEMENT 

Robert W. Reese, Christiana, and Stephen W. Keech, Morgan- 

town, both of Pa., assignors to Bull Dog Construction Co., 

Inc., Coatesville, Pa. 

Filed Jul. 9, 1990, Ser. No. 549,878 
Int. Cl.5 EO1C 5/22 

US. Cl. 404—35 


1. An article of manufacture for providing a sidewalk, com- 
prising: a plurality of sidewalk slabs provided with interlock- 
ing means provided for two opposite edges, said interlocking 
means adapted and configured to maintain the edges of adja- 
cent slabs in engagement with restricted movement, one with 
respect to the other, each slab being provided with means for 
the attachment of a lifting means, wherein said mans for attach- 
ment comprises means extending from the lateral sides of the 
sidewalk slab, said means being formed into the slab and said 
means being adapted to have a lifting hook connected thereto. 


5,098,219 

MOBILE SUBMERSIBLE CAISSON FOR UNDERWATER 
OIL-WELL DRILLING AND PRODUCTION 

James V. Harrington, 19 Dolphin Rd., Groton, Conn. 06340; 

Continuation of Ser. No. 358,587, May 30, 1989, abandoned. 

This application Jun. 26, 1990, Ser. No. 544,037 
Int. Cl.5 B64C 11/40; E21B 7/124, 7/132, 43/01 

U.S. Cl. 405—8 1 Claim 


1. A method of providing a low-pressure chamber on the 
floor of a body of water, at which the ambient water pressure 
is high, comprising: 

A) providing a foundation structure, having an exterior 

surface, on the floor of a body water; 

B) providing a caisson having a low-pressure interior first 

chamber and having an exterior surface whose shape is 
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adapted to form a second chamber with the exterior sur- 
face on the foundation structure; 

C) mating the caisson and foundation-structure external 
surface to form the second chamber; 

D) introducing pressurized gas into the second chamber 
while permitting water to leave the second chamber in 
response; and 

E) venting fluid from the second chamber into the first 
chamber until the pressures in the two chambers have 
substantially equalized. 


5,098,220 
MEMBRANE LINER FOR CASINGHEAD OF OIL WELL 
OF THE LIKE 
Carol A. Norman, 1880 Twelve Mile Rd., Remus, Mich. 49340 
Filed Oct. 22, 1990, Ser. No. 600,622 
Int. Cl.5 E02D 3/00; B65G 5/00 


U.S. Cl. 405—52 3 Claims 


1. A liquid impervious, flexible membrane liner capable of 
being formed and adapted to a containment pit for oil wells or 
the like, used as a reservoir for collecting liquids, such as 
petroleum based liquids, the membrane liner comprising: 
an impervious, flexible membrane liner having an access 
channel to an opening, said access channel and said open- 
ing being capable of receiving a casinghead of an oil well; 

an impervious, flexible membrane leaf affixed to said mem- 
brane liner and adjacent to said access channel and capa- 
ble of being positioned over the access channel once said 
casinghead is in said opening; 

means for affixing said membrane leaf to said membrane 

liner once said membrane leaf is positioned over said 
access channel; and 

an impervious, flexible collar having a second access channel 

therein and affixed to said membrane liner around said 
opening and surrounding said casinghead. 


5,098,221 
FLEXIBLE DOUBLE-CONTAINMENT PIPING SYSTEM 
FOR UNDERGROUND STORAGE TANKS 
Keith J. Osborne, 600 Enterprise Ave., Ste. 218, Oak Brook, Ill. 
60521 
Continuation-in-part of Ser. No. 286,893, Dec. 20, 1988. This 
application Sep. 22, 1989, Ser. No. 411,385 
Int. Cl.5 B65D 25/24 
US. Cl, 405—52 
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1. A piping system for conveying fluid from the outlet port 
of a pump to the inlet port of an above-ground fluid dispenser, 
said piping system comprising: 

a. a pump coupling comprising an inner pump pipe in com- 
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munication with the outlet port of the pump and an outer 
piping pump adapter concentric with the inner pipe, 

b. a dispenser coupling comprising an inner dispenser pipe in 
communication with the inlet port of the fluid dispenser 
and an outer piping dispenser adapter concentric with the 
inner dispenser pipe, 

c. a primary pipe of flexible material having an inlet end and 
an outlet end, said inlet end being removably secured to 
the inner pump pipe and said outlet end being removably 
secured to the inner dispenser pipe, 

d. a secondary pipe of flexible material generally surround- 
ing the primary pipe, said secondary pipe having a pump 
end and a dispenser end, 

e. secondary connectors, said secondary connectors com- 
prising a secondary pump connector and a secondary 
dispenser connector, 

f. said secondary pump connector removably securing the 
pump end of the secondary pipe to the outer piping pump 
adapter, said secondary pump connector having a first end 
in removable sealed communication with the outer piping 
pump adapter and a second end in communication with 
the pump end of the secondary pipe, said secondary pump 
connector being capable of retraction so as to facilitate 
access to the inner pump pipe and the inlet end of the 
primary pipe to allow disconnection of the primary pipe 
from the inner pump pipe when the first end of the second- 
ary pump connector is disconnected from said outer pip- 
ing pump adapter and the secondary pump connector is 
retracted, 

g. said secondary dispenser connector removably securing 
the dispenser end of the secondary pipe to the outer piping 
dispenser adapter, said secondary dispenser connector 
having a first dispenser end in removable sealed communi- 
cations with the outer piping dispenser adapter and a 
second dispenser end in communication with the dispenser 
end of the secondary pipe, said secondary dispenser con- 
nector being capable of retraction so as to provide suffi- 
cient access to the inner dispenser pipe of the dispenser 
coupling and the outlet end of the primary pipe to allow 
disconnection of the primary pipe from the inner dis- 
penser pipe when the first dispenser end is disconnected 
from said outer piping dispenser adapter and the second- 
ary dispenser connector is retracted, 

h. a containment chamber which generally surrounds the 
pump, said containment chamber housing the secondary 
pump connector, and 

i. wherein the primary pipe, the secondary pipe, the pump 
coupling, the dispenser coupling, the secondary dispenser 
connector and the secondary pump connector define an 
annular volume that provides containment for the fluid in 
the event of leakage. 


5,098,222 
WAVE GENERATOR 


17 Claims jan S, Robinson, El Monte, Calif., assignor to Wet Design, 


Universal City, Calif. 
Filed Oct. 2, 1989, Ser. No. 416,988 
Int. Cl.5 E04H 3/18 
15 Claims 

1. A wave generator comprising: 

a substantially unrestricted water inlet/outlet disposed in a 
pool of water said inlet/outlet being disposed above the 
water level of said pool; 

a chamber in fluid communication with said water inlet/out- 
let through communication means below the level of the 
water in the pool, said chamber extending upward to a 
level substantially above the level of water in the pool of 
water; 

means, extending through said inlet/outlet, for allowing 
water flow past said inlet/outlet in a direction towards 
said chamber, 

a valve means coupled to said chamber and controllably 
operable between an open position venting said chamber 
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to the atmosphere and a closed position preventing air- 
flow therethrough; and, 

air pump means coupled to said chamber for removing air 
therefrom; 


whereby water may be drawn from the pool into said cham- 
ber by the removal of air therefrom by said air pump 
means, and quickly expelled therefrom through said in- 
let/outlet to generate a wave by opening said valve means 
to vent said chamber. 


5,098,223 
GUTTER FERRULE 
Curtis A. Schoenherr, and Glenn C. Pesti, both of 34203 James 
J. Pompo, Fraser, Mich. 48026 
Filed Jan. 24, 1990, Ser. No. 468,752 
Int. Cl.5 E04D 13/06 
US. Cl. 405—119 


1. A device for guiding a support spike and adapted to be 
disposed in a gutter having opposed walls to form a gutter 
width, said device comprising: 

a non-metallic elongated tubular portion of a first predeter- 
mined length having a first end and a second end, said 
tubular portion being circumferentially and longitudinally 
continuous between said first and second end; and 

a funnel portion having a second predetermined length, said 
funnel portion connected to said first end and longitudi- 
nally continuous therewith, said funnel portion being 
circumferentially continuous and further having an end 
defining an opening substantially wider tan an opening 
through said tubular portion, said first predetermined 
length being substantially greater than said second prede- 
termined length, said first and second predetermined 
length defining a length substantially equal to the gutter 
width to guide the support spike between the opposed 
walls. 
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5,098,224 
PROCESS AND DEVICE FOR THE DECONTAMINATION 
OF CONTAMINATED SITES 
Wolfgang Netzel, Rosengarten; Wolfgang Sondermann, Dietzen- 
bach-Steinberg, and Albert Pielsticker, Appel-Ewersen, all of 
Fed. Rep. of Germany, assignors to Keller Grundbau GmbH, 
Fed. Rep. of Germany 
Continuation of Ser. No. 374,468, Jun. 30, 1989, abandoned. 
This application Sep. 4, 1991, Ser. No. 754,946 
Claims priority, application Fed. Rep. of Germany, Jul. 4, 
1988, 3822747; Jan. 10, 1989, 3900513 
Int. Cl.5 BO8B 7/04 
U.S. Cl. 405—128 


1. A process for decontamination of contaminated soil com- 
prised of fine particles and coarse particles comprising subject- 
ing the contaminated soil in a bore hole to a high pressure 
stream of a flushing and cutting jet to flush fine particles out of 
the bore hole with the coarse particles remaining in the bore 
hole, the jet being adapted for vertical movement and rotation 
in the bore hole, conveying the fine particles to a decontami- 
nating plant by a return flow, cleaning the fine particles in the 
decontamination plant, adding a bonding agent to the fine 
particles to form a bonding mixture and returning the bonding 
mixture to the bore hole to form together with the coarse 
particles a soil structure capable of bearing loads. 


5,098,225 
CUTTING/EXPANDING TOOL 

Gerald Rockower, Brooklyn, and Joseph J. Marazzo, Staten 

Island, both of N.Y., assignors to Brooklyn Union Gas, New 

York, N.Y. 

Filed Dec. 31, 1990, Ser. No. 636,258 
Int. Cl.5 B23D 21/06; E21B 29/06; E02D 29/10 

U.S. Cl. 405—156 
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1. A tool comprising: 

a support body having a guide side and a cutting side; 

a first guide roller including a surface means shaped for 
forming a guide groove mounted along a longitudinal axis 
of the support body on the guide side of the support body; 

a second guide roller mounted in tandem with the first guide 
roller along the longitudinal axis on the guide side of the 
support body including a surface means shaped for track- 
ing the formed guide groove; and 
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a cutter mounted between said first and second guide rollers 
on the cutting side of the support body. 


5,098,226 
APPARATUS AND METHOD FOR DAMPING LOW 
FREQUENCY PERTURBATIONS OF MARINE 
STRUCTURES 

Madan Venugopal, Clinton, Conn., assignor to Massachusetts 

Institute of Technology, Cambridge, Mass. 

Filed Jan. 30, 1990, Ser. No. 472,097 
Int. Cl.5 E02D 23/02 

US. Cl. 405—205 


1. A method of dynamic absorption and damping of horizon- 
tal perturbations of a floating marine structure tethered in very 
deep water, said method comprising the steps of: 
providing an absorber tank fixed to said structure at a loca- 
tion above the waterline, said tank having an internal 
volume in the shape of a toroid, said toroid having a 
central axis, and said tank being fixed in such an orienta- 
tion that said axis is substantially vertical; 
determining at least one subharmonic resonant frequency of 
said floating marine structure, said frequency being below 
the lowest harmonic frequency of said structure and 
within the range of wave excitation on said structure; 

filling said tank at least partially full with at least one liquid; 
and 

selecting the height of liquid in said tank so that said tank is 

tuned to said subharmonic resonant frequency. 


5,098,227 

TUBULAR RETAINER FOR MINE ROOF EXPANSION 

ANCHOR AND METHOD OF USE 
Raymond L. Wright, Syracuse, N.Y., assignor to The Eastern 

Company, Naugatuck, Conn. 
Filed Mar. 1, 1991, Ser. No. 663,247 
Int. Cl.5 E21D 20/02 

U.S. Cl. 405—259.6 


8. A retainer element for temporarily securing expansion 
leaves of a bail-type mine roof expansion anchor in an orienta- 
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tion wherein said leaves have a maximum external cross- 
dimension closely approximating but not larger than the prede- 
termined diameter of a drill hole in a rock formation wherein 
said anchor is designed for installation, said retainer element 
comprising a tubular member of generally cylindrical configu- 
ration, open at both ends, having a central axis and uniform 
cross section in all planes perpendicular to said axis, said tubu- 
lar member comprising a pair of concentrically spaced, inner 
and outer cylindrical body portions joined by a plurality of ribs 
extending between and integral to both of said body portions, 
said inner portion having a minimum internal cross-dimension 
equal to said maximum external cross-dimension of said leaves, 
and said outer body portion having a maximum external cross- 
dimension at least 0.10” larger than said predetermined diame- 
ter. 


5,098,228 
DESTRUCTIBLE CARTRIDGE FOR SECURING 
ANCHOR MEMBER 
Peter Mauthe, Tiirkheim, Fed. Rep. of Germany, assignoer to 
Hilti Aktiengesellschaft, Fiirstentum, Liechtenstein 
Filed Mar. 13, 1990, Ser. No. 492,621 
Claims priority, application Fed. Rep. of Germany, Mar. 22, 
1989, 3909428 
Int. Cl.5 E21D 20/02 


US. Cl. 405—259.6 15 Claims 


1. A destructible axially extending cartridge for securing an 
anchor member in a borehole in a- receiving material, said 
cartridge comprising an axially extending outer surface and an 
interior space, said cartridge having a front end and a rear end 
spaced apart in the axial direction thereof, means within said 
interior space for dividing the interior space into at least two 
separate compartments, and a tubular jacket of a radially de- 
formable material having a radially inner surface in fully sur- 
face contact with and laterally enclosing the outer surface of 
said cartridge from the front end to the rear end thereof, and 
said jacket has a radially outer surface with an outside diameter 
approximately equal to the borehole diameter. 


5,098,229 
SOURCE MATERIAL DELIVERY SYSTEM 
Frederick U. Meier, Merrimack; Mark F. Larrousse, Nashua, 
both of N.H., and David S. Harvey, Groton, Mass., assignors 
to Mobil Solar Energy Corporation, Billerica, Mass. 
Continuation of Ser. No. 423,771, Oct. 18, 1989, abandoned. 
This application Apr. 30, 1991, Ser. No. 693,681 
Int. Cl.5 B65G 53/10, 53/66 
U.S. Cl. 406—93 27 Claims 
10. A method for supplying silicon particles having a spheri- 
cal configuration to a feed mechanism for feeding said particles 
into an apparatus for growing hollow tubular crystalline bod- 
ies, said method comprising the steps of: 
(1) providing a system for delivering spherical silicon parti- 
cles to said feed mechanism comprising: 

(a) a container for storing spherical silicon particles and a 
discharge opening through which silicon particles may 
be dispensed from said container; 

(b) a manifold positioned below said container, said mani- 
fold comprising (i) a receiving chamber coupled to said 
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container discharge opening, so that silicon particles 
stored in said container flow continuously under the 
pull of gravity into said receiving chamber, said receiv- 
ing chamber being sized and configured so as to admit 
thereto only a predetermined quantity of spherical 
silicon particles from said container, (ii) said receiving 
chamber being substantially horizontally arranged, and 
(iii) a sloping first bore in communication with said 
chamber; 

(c) a source of pressurized gaseous fluid; 

(d) a first valve for selectively coupling and decoupling 
said receiving chamber and said source of pressurized 
fluid; 

(e) a second valve for selectively coupling and decoupling 
said first bore and said source of pressurized fluid; and 


(f) conduit means connecting said first bore to said feed 
mechanism; 

(2) adding a supply of spherical silicon particles of predeter- 
mined diameter to said container; 

(3) closing said second valve and opening said first valve so 
as to permit said pressurized fluid to flow into said receiv- 
ing chamber, entrain said predetermined quantity of sili- 
con particles in said receiving chamber and transport said 
particles through said chamber into said first bore; and 

(4) closing said first valve and opening said second valve so 
as to permit said pressurized fluid to flow into said first 
bore in order to entrain said silicon particles and carry said 
entrained particles out of said first bore and through said 
conduit means into said feed mechanism. 


5,098,230 
METHOD FOR WITHDRAWING A PARTICULATE 
SOLID FROM A PACKED, FLUIDIZED BED 
Georgieanna L. Scheuerman, Crockett, Calif., assignor to Chev- 
ron Research Company, San Francisco, Calif. 

Continuation of Ser. No. 913,036, Sep. 29, 1986, abandoned, 
which is a continuation of Ser. No. 619,763, Jun. 12, 1984, 
abandoned. This application Dec. 16, 1988, Ser. No. 285,144 
Int. Cl.5 BO1J 8/08; B65G 53/10 
US. Cl. 406—143 4 Claims 

1. A process for withdrawing spent catalyst particles from a 
packed, nonfluidized bed of said catalyst particles in contact 
with a liquid medium within a reactor vessel, comprising: 
withdrawing said spent catalyst particles from the packed bed 
through a withdrawal conduit having an inlet opening gener- 
ally downwardly in said reactor vessel at a level adjacent a 
bottom portion of said bed a first section of said conduit ex- 
tending upwardly from said inlet, and a second section extend- 
ing downwardly out of said vessel, said conduit forming a 
continuous flow path from said inlet into a spent catalyst re- 
covery vessel, the volume of said first section to the total 
volume of the conduit having a ratio of less than 0.1, control- 
ling the internal pressure of said recovery vessel so as to regu- 
late flow of liquid from said reactor vessel to said recovery 
vessel initiating, stopping and controlling the rate of with- 
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drawal of said spent catalyst particles from said reactor vessel, 
by creating a differential pressure between said recovery vessel 


and said reaction vessel, regulating the rate of liquid flow out 
of said reactor vessel so as to fluidize catalyst particles below 
said conduit inlet in said liquid. 


5,098,231 
SHAPER CUTTER WITH DISPOSABLE SPRING TYPE 
INSERT 
Edward W. Haug, 2031 N. Mulford Rd., Rockford, Ill. 61107 
Filed Mar. 19, 1991, Ser. No. 672,119 
Int. Cl.5 B23F 21/28 


USS. Cl. 407—28 16 Claims 
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1. A metal cutting tool comprising an elongated body of 
circular cross-section having a flat forward end surface per- 
pendicular to the axis of the body, a plurality of radially pro- 
jecting teeth formed in an angularly spaced pattern on the 
periphery of said body, a thin flexible sheet metal insert me- 
chanically secured to the forward end surface of said body by 
a securing means, and having a top side and a bottom side, a 
plurality of radially projecting cutting teeth spaced angularly 
around the periphery of said insert, the number of cutting teeth 
on said insert being equal to the number of teeth on the body 
and the cutting teeth on said insert being larger on their ends, 
sides and roots than the teeth on the body, whereby the cutting 
teeth on the insert extend slightly beyond the ends, sides and 
roots of the teeth on the body, said sheet metal insert being a 
belleville spring which, in its unstressed state, has a conical 
shape, said insert being deflected by the securing means into a 
flat configuration whereby its bottom side is forced into inti- 
mate face to face contact with the flat forward end surface of 
the body, with the cutting teeth of said insert being aligned 
angularly with the teeth on the body, the teeth of said insert 
being positively biased by inherent spring force against the flat 
end surface of the teeth on the body and being operable to cut 
a work piece as the tool is advanced forwardly. 
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5,098,232 
THREAD CUTTING TOOL 
Richard Benson, Bradford-on-Avon, England, assignor to Stell- 
ram Limited, Wiltshire, England 
Continuation-in-part of Ser. No. 084,169, Mar. 31, 1987, 
abandoned, which is a continuation-in-part of Ser. No. 661,176, 
Oct. 15, 1984, abandoned. This application Dec. 2, 1987, Ser. No. 
128,337 
Claims priority, application United Kingdom, Oct. 24, 1983, 
8327581 
Int. Cl.5 B23G 5/18; B23D 77/02 


US. Cl. 407—33 6 Claims 


1. A thread-milling tool comprising an elongate rotary shank 
having a lengthwise axis, a flat cut in one end of the shank, a 
pocket formed in said flat cut, said pocket having a flat bottom, 
a single cutting insert which is of flat or substantially flat plate 
form; and means for removably clamping a principal surface 
thereof against said flat bottom of said pocket, said cutting 
insert having a cutting edge projecting laterally of said shank, 
said cutting edge being formed with a plurality of thread-form 
teeth arranged in a straight line which line, when viewed at 
right angles to said principal surface, extends parallel to said 
lengthwise axis, and said teeth being of identical profile. 


5,098,233 
CARBIDE SHANK BORING BAR WITH STEEL HEAD 
Harvey L. Patterson, Santa Clarita, and Reginald Quintana, 
Baldwin Park, both of Calif., assignors to Circle Machine 
Company, Monrovia, Calif. 
Filed Oct. 29, 1990, Ser. No. 604,810 
Int. Cl.5 B23K 35/38 
U.S. Cl. 407—101 


1. In a boring bar with coolant/lubricant bore for use with a 
cutting machine having a tool holder to receive said boring 
bar, said boring bar being formed of a carbide rod and having 
a steel head affixed thereon, said steel head being machined to 
provide a pocket adapted to receive a cutting insert which in 
turn will cut an opening in a work piece held in said cutting 
machine, and said coolant/lubricant bore communicates with 
said pocket and is adapted to receive and dispense to said 
pocket and said insert a liquid coolant or lubricant, the im- 
provement comprising: 

said boring bar and said steel head each having a diameter 

less than one half an inch and said coolant/lubricant bore 
having a bore diameter at least less that one-half the diam- 
eter of said boring bar, and 

said steel head and said boring bar brazed together in an 
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oxygen free atmosphere without flux wherein no contami- 
nant residue remains in said coolant/lubricant bore after 
said brazing is completed. 


5,098,234 
HOLLOW DRILL FOR FABRIC AND THE LIKE 
Ren Judkins, Killbuck Township, Allegheny County, and Ralph 
Jelic, Valencia, both of Pa., assignors to Verosol USA Inc., 
Pittsburgh, Pa. 
Filed Jul. 27, 1988, Ser. No. 224,669 
Int. Cl.5 B23B 51/00 


1. A hollow drill for fabric and the like having a length of at 

least 2.5 inches comprising: 

a hollow shaft having a highly polished cylindrical inside 
surface, a highly polished cylindrical outside surface, and 
an outside diameter of not more than 0.130 inches, said 
inside and outside surfaces defining a constant wall thick- 
ness of 0.010 to 0.020 inches; 

a base attached to one end of the shaft, said base being sized 
and configured for insertion into the check of a drill; and 

a cylindrical tip axially aligned with said shaft, said tip hav- 
ing an inside diameter less than an inside diameter of the 
shaft, and said tip having an outside diameter greater than 
the outside diameter of the shaft, said tip being rigidly 
attached to the shaft with a first step formed on the outer 
surface of the drill said first step defined by the difference 
in outside diameters of the shaft and the tip, and a second 
step formed on the inner surface of the drill said second 
step defined by the difference in the inside diameters of the 
shaft and tip, each of said steps being not greater than 
0.010 inches; said tip having a substantially conically 
shaped tapered portion tapered radially inwardly from 
intermediate the ends of the tip to the leading end of the 
tip with the leading end of the tip defining a cutting edge. 


5,098,235 
BIT STORAGE MEANS FOR DRILL PRESS 
Kenneth N. Svetlik, Schaumburg; William H. Schultz, North- 
brook; Jeffrey C. Ackerberg, LaGrange, and Michael D. 
Murphy, Chicago, all of Ill., assignors to Skil Corporation, 
Chicago, Ill. 
Filed Aug. 9, 1991, Ser. No. 742,884 
Int. Cl.5 B23B 47/00 
U.S. Cl. 408—234 7 Claims 
1. In a power tool of the type having a chuck for receiving 
drill bits of varying diameters, which drill bits are contained, 
when not in use, in a casing having first and second shell sec- 
tions hingedly connected to each other for movement between 
open and closed positions, wherein each shell section has a 
series of arcuate recesses of progressively increased size for 
frictionally engaging respective drill bits of varying diameters, 
the improvement comprising: 
(a) a housing portion of said power tool being provided with 
a cavity in the surface thereof defining a bit storage com- 
partment; 
(b) a cover plate movably connected to said housing portion 
for opening and closing said compartment; and 
(c) said cover plate including first and second sets of tabs on 





2180 


its inside surface for respective, releasable, frictional en- 
gagement with said first and second shell sections of a tool 


bit casing for holding said sections in their open position 
for storing a series of drill bits in said compartment in a 
readily accessible configuration. 


5,098,236 
ARRANGEMENT FOR BRACING A LOAD 

Manfred Fischer, Ottobrunn, Fed. Rep. of Germany, assignor to 

Messerschmitt-Bolkow-Blohm GmbH, Fed. Rep. of Germany 

Filed Dec. 5, 1990, Ser. No. 622,792 

Claims priority, application Fed. Rep. of Germany, Dec. 14, 

1989, 3941294 
Int. Cl. B64D 1/02 


U.S, Cl. 410—77 3 Claims 


1. An arrangement for bracing a load relative to a mounting 
surface comprising a wedge having a first surface adapted to 
frictionally engage with said mounting surface and having a 
second surface adapted to frictionally engage with a surface of 
the load in such manner as to be wedged between said mount- 
ing surface and said surface of said load said wedge being 
movable in a guide into and out of engagement with said 
mounting surface and said surface of said load, 

a lifting rod coupled to said wedge, said lifting rod being 
slidingly disposed in a displaceable cylinder, the inside 
diameter of which is larger than the diameter of the lifting 
rod, whereby an annular cavity is formed between the 
lifting rod and said cylinder, 

a first spring compressed in said annular cavity between a 
collar fixedly arranged on the lifting rod and a cylinder 
flange fixedly arranged at an end of said cylinder nearest 
said wedge, 

a second spring arranged outside and around said cylinder 
between said cylinder flange and a ring which is fixedly 
disposed relative to said mounting surface, 

a pivotable double lever which is fixedly disposed relative to 
said mounting surface, has a pivot which is disposed on 
the cylinder axis and can be locked in two positions by 
means of an upper arm thereof, 

a third spring which is fixedly disposed relative to said 
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mounting surface and presses against a lower arm of the 
double lever, 

said double lever being adapted in one position to clamp the 
cylinder in an indisplaceable manner, and to displaceably 
release the cylinder in the other position. 


5,098,237 
ARRANGEMENT FOR RETAINING AN ARTICLE TO A 
STRUCTURAL SURFACE 
Brian G. Harker, Granger, Ind., assignor to JTB, Inc., South 
Bend, Ind. 

Continuation of Ser. No. 236,796, Aug. 25, 1988, abandoned, 
which is a continuation-in-part of Ser. No. 70,897, Jul. 8, 1987, 
Pat. No. 4,902,179. This application Sep. 13, 1990, Ser. No. 
582,011 
Int. Cl.5 F16B 13/04, 35/04 


US. Cl. 411—21 3 Claims 
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1. An arrangement for securing an expandable fastener to a 
structural feature, comprising: 

an insertion element including a first and a second portion; 

said first portion including a series of truncated conical 
sections; 

said second portion being formed to protrude from said 
expandable fastener once said first portion is fully inserted 
within said expandable fastener; 

said expandable fastener including an internal passageway to 
receive said first portion; 

said internal passageway including an expandable portion 
for enlarging the effective dimensions of said expandable 
fastener in response to the insertion of said insertion ele- 
ment to secure said expandable fastener to said structural 
feature; 

said series of truncated conical sections being formed to 
cause elastic deformation of at least a portion of said 
internal passageway to restrict removal of said first por- 
tion once said first portion is fully inserted within said 
expandable fastener; 

said first portion includes a first cylindrical section having 
said truncated conical sections formed thereon; 

said first portion includes a second cylindrical section hav- 
ing said truncated conical sections formed thereon; 

wherein said second cylindrical section has a cross-sectional 
diameter greater than the cross-sectional diameter of said 
first cylindrical section; 

wherein said second section is located intermediate said 
dimensionally enlarged head and said first cylindrical 
section; 

said first portion includes a third cylindrical section having 
a cross-sectional diameter greater than the cross-sectional 
diameter of said second cylindrical section; 

said third cylindrical section has a cross-sectional diameter 
at least as great as the cross-sectional diameter of said 
internal passageway; and 

wherein said third cylindrical section is located intermediate 
said dimensionally enlarged head and said second cylindri- 
cal section. 
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5,098,238 
FASTENER WITH INTERNAL THREADED 
INSTALLATION MEANS 
John S. Batchelor, Rugby, and Edward G. Brooks, Great Glen 
Leicester, both of England, assignors to Hi-Shear Corpora- 
tion, Torrance, Calif. 
Filed Dec. 20, 1990, Ser. No. 631,712 
Int. Cl.5 F16B 19/00, 35/02 


U.S. Cl. 411—361 3 Claims 


POWER TOOL 38 


1. A fastener for assembling workpiece members compris- 

ing; 

a pin member, said pin member having head end section and 
a smooth shank section, and an external retaining means 
end section, said pin member having a longitudinal axis, 
said head, shank and external retaining means co-axial 
with said longitudinal axis, and internal thread means, said 
internal thread means co-axial with said longitudinal axis 
and said internal thread means located at said external 
retaining means section end of said pin member and open- 
ing at the end; 

in which said retaining means is a plurality of external 
grooves, and which further includes a fastener retainer 
member in the form of a collar member, said collar mem- 
ber having a smooth bore, and being adapted to be swaged 
into said external grooves. 


5,098,239 
COVER CAP FOR A HEXAGONAL RECESS 

Horst Thiel, Lésenbacher Landstrasse 168, D-5880 Liiden- 

scheid, Fed. Rep. of Germany 

Filed Jul. 2, 1991, Ser. No. 724,861 

Claims priority, application Fed. Rep. of Germany, Sep. 22, 

1990, 4030090 
Int. Cl.5 F16B 19/00 


US, Cl, 411—377 6 Claims 


1. A cover cap for a hexagonal recess in a screw head, said 
cover cap comprising: 
an annular wall capable of engaging said hexagonal recess, 
said annular wall having an outer side with an axial rib 
being provided on said outer side with a diametrical clear- 
ance between an outside edge of said axial rib and a dia- 
metrically opposed convex surface line of said outer side 
of said annular wall being greater than the flank clearance 
between opposed flank walls of said hexagonal recess, said 
outer side of said annular wall further including two addi- 
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tional ribs being located symmetrically to a diameter line 
passing through said axial rib with one of said two addi- 
tional ribs being located on each side of the diameter line 
at an angular distance of 30° at the circumference relative 
to the diameter line. 


5,098,240 
COMPOSITE FASTENER 
Roland H. Gapp, South Laguna, and Clyde D. Simmons, River- 
side, both of Calif., assignors to Textron Inc., Providence, R.I. 
Filed May 23, 1990, Ser. No. 527,745 
Int. Cl.5 F16B 35/04 


US. Cl. 411—424 22 Claims 
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1. A fastener made of composite material, including a plural- 
ity of planar, generally parallel layers bonded together by a 
binder, said layers having elongated fibers, substantially all of 
the fibers in each layer extend generally parallel to the other 
fibers in that layer, said fastener having a shank with a longitu- 
dinal axis extending generally parallel to said layers, a head on 
one end of the shank, and indicia which indicates the orienta- 
tion of said layers in said fastener. 


5,098,241 
VARIABLE LENGTH TELESCOPIC CONNECTOR AND 
METHOD FOR USE 
James H. Aldridge, Battle Creek, Mich., and Melvin L. Witter, 
Dallas, Tex., assignors to XYZYX International Corp., Dal- 


las, Tex. 
Filed Feb. 5, 1991, Ser. No. 650,486 
Int. CL.5 F16B 37/08, 7/10; L16L 35/00, 37/00 
US. Cl. 411—433 16 Claims 


1. An adjustable telescopic connector, adapted to be force 

responsive, comprising: 

a male member and a female member which are positionable 
in telescopic relation and configured to provide a gap 
therebetween sufficient to allow relative axial movement; 
and 

an expandable spring for selectively restricting said members 
against relative axial movement in response to force on 
one of said members in one axial direction and for releas- 
ing said members for relative axial movement to adjust the 
telescopic relation of said members, said spring having 
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two ends and an engageable portion between said mem- 
bers, at least one of said ends connecting to a release 
finger, the release finger being operable to expand the 
engageable portion of the spring away from the male 
member; 

said female member having a recess in communication with 
said gap, the recess having a shoulder portion for suffi- 
ciently receiving the engageable portion of the spring 
such that the spring is free of said male member when the 
spring expands, and the recess further having a first female 
cam portion engageable with the spring when the spring is 
not expanded; 

said female member further having an opening in communi- 
cation with said recess, the opening being sufficient to 
accommodate the release finger when it operates to ex- 
pand the engageable portion of the spring; 

said male member having a plurality of positioning recesses 
axially alignable with the recess in said female member, 
each of said positioning recesses having a first male cam 
portion engageable with the spring when the spring is not 
expanded; 

said engageable portion of the spring engaging the female 
cam portion and the male cam portion of at least one of 
said plurality of positioning recesses to restrict said mem- 
bers against relative axial movement when the spring is 
not expanded, and said engageable portion being received 
in the shoulder of the recess of said female member to 
release said members for relative axial movement when 
the spring is sufficiently expanded. 


5,098,242 
PLASTIC FASTENER FOR THREADED STUD 
Harald Schaty, Wetzlar, Fed. Rep. of Germany, assignor to 
Emhart Inc., Newark, Del. 
Filed Jul. 10, 1991, Ser. No. 727,966 
Int. Cl.5 F16B 37/16 
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1. A plastic fastener for connection to a threaded stud com- 

prising 

a hex shaped tubular body, 

a plurality of interior flexible annularly spaced tongues pro- 
jecting upwardly proximate the bottom of said body for 
engaging the threads on the threaded shaft to preposition- 
ing said body, 

a corresponding plurality of interior axially extending ribs 
located between and spaced from said tongues, said ribs 
extending substantially from the top to the bottom of said 
body, 

a cam like structure projecting radially inwardly from each 
of said ribs axially above said tongues, said cam like struc- 
tures being selectively configured and located to engage 
the opposing sides of the thread of the prepositioned 
threaded stud so that said body can be threadedly tight- 
ened onto the threaded stud. 


USS. Cl. 411—437 
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5,098,243 
TACKING STRIP AND METHOD 
Ronald E. Buck, Brookfield, Ill., assignor to Handy Button 
Machine Company, Melrose Park, Ill. 
Continuation of Ser. No. 386,291, Jul. 27, 1989, abandoned. This 
application Apr. 18, 1991, Ser. No. 687,083 
Int. Cl.5 F16B 15/00 


US. Cl. 411—466 3 Claims 


YH, 


1. An upholstery tacking strip formed from sheet metal stock 
material as an elongated sheared stamping with initial residual 
rough and burred opposed lengthwise edge portions and each 
with included lengthwise corner edges which are smoothed 
and dulled to prevent damage to applied upholstery material; 
said stamping comprising an elongated planar surfaced sheet 
metal base member presenting intermediate spaces between 
said opposed lengthwise smooth corner edges which are an- 
gled from the adjacent planar surfaces of the intermediate 
spaces of the base member permitting either of said lengthwise 
edge portions of the base member to assume a predetermined 
assembly position to receive the upholstery material without 
damaging the same; each of said edge portions comprising a 
bead which is greater than 180° but less than 360°; and a series 
of tack members struck from the intermediate space to upstand 
from the adjacent planar surface thereof and spaced inwardly 
from and independently of the opposed lengthwise corner 
edges thereof for retentive piercing engagement with the up- 
holstery material applied thereto in lapping contact with the 
edge portions and corner edges which prevent damage to the 
thusly applied upholstery material regardless of which length- 
wise edge portion is initially placed in the predetermined as- 
sembly position. 


5,098,244 
SEMICONDUCTOR WAFER CASSETTE HANDLING 
CART 

William C. Stimson, Phoenix, Ariz., assignor to SGS-Thomson 

Microelectronics, Inc., Carrollton, Tex. 

Filed May 31, 1989, Ser. No. 359,843 
Int. Cl. B25J 1/00 

US. Cl. 414—7 


1. A tool for manipulating semiconductor wafer cassettes, 
comprising: 
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a supporting frame; 

a cassette holder supported at a front end of said frame; 

a manipulator supported at a back end of said frame; and 

linkage means connected to said cassette holder and to said 
manipulator for positioning said cassette holder in re- 
sponse to movement of said manipulator, wherein said 
cassette holder can, in response to movement of said 
manipulator, pivot horizontally about a vertical axis 
around a point located near the front end of said linkage 
means, whereby a cassette can be oriented in a plurality of 
positions relative to said frame. 


5,098,245 
HIGH SPEED WAFER HANDLER 

Guillermo L. Toro-Lira, Sunnyvale; Alan C. Abel, and Alan H. 

Achilles, both of San Jose, all of Calif., assignors to U.S. 

Philips Corporation, New York, N.Y. 

Continuation of Ser. No. 315,068, Feb. 24, 1989, abandoned. 
This application Nov. 5, 1990, Ser. No. 611,389 
Int. Cl.5 B65G 65/00 


USS. Cl. 414—217 11 Claims 


1. An arrangement for transferring wafers from atmosphere 
into and out of a vacuum system comprising 

(a) a main vacuum chamber having an opening, and 

(b) pressure transition means disposed at said opening for 
introducing wafers from atmosphere into and out of said 
main vacuum chamber with minimal loss of vacuum from 
said main vacuum chamber, 

said pressure transition means including 

(i) outer cover means disposed at said opening for seal- 
ingly closing said opening, said outer cover means being 
movable outwardly from said opening by a small dis- 
tance, 

(ii) platform means disposed interiorly of said outer cover 
means for receiving said wafers at a surface, said plat- 
form means including an inflatable elastomer seal dis- 
posed below said surface of said platform means, said 
inflatable elastomer seal being expanded before outward 
movement of said outer cover means to seal said main 
vacuum chamber from said atmosphere, 

(iii) isolation means disposed about said opening for limit- 
ing said outward movement of said outer cover means 
to said small distance and for minimizing atmospheric 
exposure upon said outward movement of said outer 
cover means, 

(iv) elevator means for moving said platform means to a 
first position within said main vacuum chamber upon 
sealingly closing said opening by said outer cover 
means, and 

(v) transfer means for rotatably transferring at least one 
wafer between said platform means and said main vac- 
uum chamber, said transfer means having arm means for 
picking up said wafers from said platform means at said 
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first position and for rotating picked up wafers to a 
second position within said main vacuum chamber, said 
arm means returning wafers from said second position 
to said platform means upon continuing rotation. 


5,098,246 

APPARATUS FOR SOLID PARKING INSTALLATION 
Soo-Cheol Jung, 194, Jaeun-Dong, Jinhae, Kyungsangnam-Do, 

Rep. of Korea 

Filed Dec. 18, 1989, Ser. No. 452,105 

Claims priority, application Rep. of Korea, Dec. 27, 1988, 

88-17584 
Int. Cl.5 B65G 1/06 

U.S. Cl. 414—239 


1. A parking installation apparatus comprising: 

an apartment type solid parking installation with a plurality 
of floors and loading spaces, said loading spaces assembled 
from mutually crossed shaped steel beams; 

a first drive chain mounted to a horizontal shaped steel 
beam, a location of the first drive chain being determined 
by a height of the parking installation; 

a wire and an extensible spring connected to one end of said 
drive chain, said extensible spring fixed to one of said 
shaped steel beams; 

a cage, wherein a width of the cage corresponds to a width 
of said loading spaces, said cage extending above a highest 
floor of said parking installation; 

a guide rail for moving the cage along one side of said park- 
ing installation; 

first means connected to said cage and said first drive chain 
for shifting said cage along said one side; 

means for rotating a table, said table connected to said cage; 
and 

at least one pallet mounted within said cage, said pallet being 
extendable out of said cage for delivering and depositing 
an automobile into said loading space. 


5,098,247 
DEVICE AND METHOD FOR OUTLOADING BULK 
MATERIALS 

David R. Campbell, Salt Lake City, Utah, assignor to Cambelt 

International Corporation, Salt Lake City, Utah 

Filed Aug. 15, 1990, Ser. No. 567,936 
Int. Cl.5 B65G 65/38 

USS. Cl. 414—326 14 Claims 

1. An apparatus for removing bulk materials from a laterally 
enclosed storage area wherein the apparatus may be substan- 
tially buried within the bulk material, said apparatus compris- 
ing: 

(1.1) a support column having a top end, a bottom end, and 
a vertical axis; 

(1.2) a base mount configured for attachment between the 
bottom end of the support column and a support surface 
within a central section of the storage area; 

(1.3) a nontelescoping auger of fixed length configured for 
rotational movement about a longitudinal axis when bur- 
ied under the bulk material and being useful for dragging 
the bulk material along a length of the auger toward a 
dispensing outlet near the bottom end of the support col- 
umn, said auger having a base end and a distal end; 
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(1.4) a first auger support frame having a base end, interme- 
diate support section, and distal end, said distal end being 
coupled to the distal end of the auger and being adapted 
with means for supporting the auger during rotational 
movement; 

(1.5) a rotational drive motor mounted at the distal end of 
the auger and support frame to maintain the motor above 
a top level of the bulk material, said drive motor further 
including means to apply a rotational drive force to the 
auger about the longitudinal axis when in a buried config- 
uration; 

(1.6) an axial mount coupled between the base of the first 
auger support frame and bottom end of the support col- 
umn, said axial mount including means for enabling rota- 
tional inclination of the auger and first support frame from 


(i) a vertical orientation wherein the auger is nearly paral- 
lel with the vertical axis of the support column, (ii) 
through intermediate angles of inclination, to (iii) a sub- 
stantially horizontal orientation wherein the auger is adja- 
cent the support floor of the storage area; 

(1.7) variable suspension means coupled between the support 
column and the first auger support frame for enabling 
variable selection and adjustment of auger inclination by 
permitting rotational inclination with respect to the axial 
mount; and 

(1.8) rotational displacement means coupled to the first 
auger support frame for rotating the auger and first sup- 
port frame about the vertical axis of the support column to 
thereby provide for progressive removal of conical layers 
of surface material with each successive 360 degree rota- 
tion of the auger and first support frame. 


5,098,248 
RECIPROCATING CONVEYOR LOADER 
Robert M. McFall, P.O. Box 1282, Clintwood, Va. 24228 
Filed Dec. 14, 1990, Ser. No. 627,734 
The portion of the term of this patent subsequent to Jan. 29, 
2008, has been disclaimed. 

This application is a continuation of application Ser. No. 
413,996, Sep. 28, 1989, Pat. No. 4,988,253, which is a continu- 
ation-in-part of Ser. No. 125,593, Dec. 7, 1987, abandoned. 
Int. Cl.5 B65G 67/08 
USS. Cl. 414—397 2 Claims 

1. An apparatus for loading a laterally-curved, stationary 

line of railroad cars, with coal or other crushed, ground or 
particulate material delivered to the apparatus from a loading 
center, said apparatus comprising: 

a support frame positioned adjacent the railroad cars to be 
loaded and providing an elongated guideway extending 
generally along the line of railroad cars and generally 
corresponding in lateral curvature to the curved shape of 
the railroad car line as a path is traced from one end of the 
car line to the other end of the car line; 

carriage means including a line of segmented carriages hav- 
ing two opposite ends and mounted upon the guideway of 
said support frame for movement longitudinally there- 
along in either of two longitudinal directions, said seg- 
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mented carriages being pivotally connected to one an- 
other to accommodate the longitudinal movement of the 
line of segmented carriages along a laterally-curved sec- 
tion of the guideway, said carriage means including 
wheels positioned in rolling contact with the guideway so 
that the line of segmented carriages is rollably mounted 
upon the guideway; 

means associated with the carriage means for moving the 
line of segmented carriages in either of two longitudinal 
directions along the guideway; 

an endless conveyor belt carried by the line of segmented 
carriages so as to provide an upper belt run which extends 
from one end of the line of segmented carriages to the 
other end of the line of segmented carriages, said belt 
being supported by the carriage means above the top of 
the railroad cars of the railroad car line, the upper run of 
the belt and the line of carriages having a length which is 
less than the length of the guideway so that while a por- 
tion of the upper run is positioned in a condition for re- 
ceiving coal or particulate material from the loading cen- 
ter, an end of the upper belt run can be positioned in a 
condition for delivering coal or other particulate material 
conveyed off of an end of the upper run into any of a 
number of cars in the railroad car line, the belt being 
constructed of an elastomeric material accommodating a 
lateral flexing of the belt through lateral curvatures in the 
line of segmented carriages and being trough-like in form 


so that its upper run provides an expansive trough-like 
supporting surface for receiving coal or other particulate 
material delivered to said apparatus from the loading 
center; 

means for moving the conveyor belt relative to the line of 
railroad cars so that the upper run of the belt bodily moves 
between the ends of the line of segmented carriages for 
conveying coal or other particulate material positioned 
therein to an end of the upper belt run and so that the 
conveyor belt can be moved in either of two directions 
relative to and along the line of segmented carriages, the 
conveyor belt cooperating with the carriage means so that 
the movement of the conveyor belt relative to the carriage 
means is independent of the movement of the line of seg- 
mented carriages along the guideway of the support 
frame; and 

the support frame supporting the carriage means and con- 
veyor belt in such a relation to the loading center and the 
line of railroad cars that while the upper run of the belt is 
positioned by the carriage moving means in a condition 
for receiving coal or other particulate material from the 
loading center, an end of the upper run can be positioned 
by the carriage means in a condition for directing coal or 
other particulate material which is conveyed off an end of 
the upper run into a preselected one of the railroad cars in 
the line. 
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5,098,249 
HIGHWAY TRAILER ENTRY GUIDE 
William L. Noble, Wolverine Village, Mich., assignor to Chrys- 
ler Corporation, Highland Park, Mich. 
Filed Sep. 21, 1990, Ser. No. 586,193 
Int. Cl.5 B65G 69/00 
USS. Cl. 4144—401 


1. A highway trailer entry guide for mounting on a left and 
right stile of a building entranceway for cargo to be loaded or 
unloaded through a rear entranceway of a highway trailer by 
a fork lift truck, the entry guide being mounted on a stile in 
horizontally opposed relation to said entry guide on the oppo- 
site stile in an area of an upper portion of the stiles, the entry 
guide comprising an elongated support member adapted to be 
fixedly secured to the stile in a generally horizontal position, an 
elongated extension, fastening means securing the extension at 
one end thereof to the support member, the fastening means 
permitting the extension to slide to adjusted positions along a 
length of the support member and permitting pivoting of the 
extension in a generally horizontal plane, a yieldable element 
secured between the extension and the building entranceway, 
the yieldable element having sufficient elasticity to urge the 
extension in a direction of the stile upon which the support 
member is mounted after pivoting of the extension away from 
said stile, whereby each entry guide on each stile may be 
adjusted along its support member and pivoted away from its 
stile to make contact with a vertical edge of the rear entrance- 
way of a highway trailer to provide a guide for cargo being 
loaded into the highway trailer through the rear entranceway 
thereof by the forklift truck. 


5,098,250 
CURBSIDE CONTAINER FOR RECYCLABLE 
MATERIAL 
William S. Carson, 3524 Twisted Oak Ct., Lake Wales, Fla. 
33853 
Continuation-in-part of Ser. No. 456,563, Dec. 26, 1989, Pat. No. 
5,015,143. This application Dec. 24, 1990, Ser. No. 633,282 
Int. Cl.5 B65B 21/02; B6S5F 1/00 
U.S. Cl. 414—411 13 Claims 

1. Apparatus for receiving separated materials and for pick- 

ing up and selectively dumping said materials comprising: 

a) a container divided into a plurality of bins, each bin for 
receiving one of said separated materials; 

b) a plurality of lids, each lid hingedly attached to said 
container for closing each of said bins; 

c) a pickup assembly for engaging said container prepara- 
tory to picking up said container, said pickup assembly 
includes (i) lid closure and release means for maintaining 
each said lid in a closed position during pickup of said 
container until the dumping of said material and for selec- 
tively releasing said lids in order to dump said materials 
and (ii) a plurality of actuator means for operating said 
closure and release means; and 

d) whereby the container is engaged by said pickup assem- 
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bly, the lids are held closed by the lid closure and release 
means, the container is lifted, and the lids are selectively 


released to dump the materials from the corresponding 
bin. 


5,098,251 
LADLE CARRIER WITH LATERALLY ADJUSTABLE 
CRADLE 
Edward S. Kress; Dennis H. Thomas, and William L. LaBerdia, 
ali of Brimfield, Ill., assignors to Kress Corporation, Brim- 
field, Ml. 
Filed Oct. 18, 1990, Ser. No. 599,634 
Int. Cl.5 B65G 65/04 
US. Cl. 414—458 
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1. A carrier for lifting and transporting a heavy ladle or slag 
pot having lateral trunnions, comprising in combination, a 
self-propelled tractor, a wheeled trailer having a longitudinal 
center line and a generally U-shaped frame with a forward 
frame portion, a pair of rearwardly projecting trailer side 
members, and a forwardly projecting integral tongue pivotally 
connected to the tractor, a generally rearwardly opening rigid 
cradle including rearwardly projecting arms connected by a 
forward cross frame to first pivot means having a substantially 
horizontal axis adjacent the forward portion of the trailer 
frame for connecting said cradle and said trailer frame, and 
said cradle adapted to embrace the ladle and engage the trun- 
nions for lifting the ladle, a hydraulic lift actuator intercon- 
nected by second pivot means to a rearwardly extending arm 
of the cradle and to a side member for the trailer frame for 
pivotally swinging said cradle about said substantially horizon- 
tal axis and for raising and lowering the cradle with respect to 
the rearwardly projecting trailer side members, and shift actua- 
tor means disposed substantially in alignment with said first 
pivot means for shifting the cradle along said substantially 
horizontal axis and laterally with respect to the trailer center 
line. 
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5,098,252 
SKID STEER LOADER ADAPTOR 
Donald L. Sheesley, New Holland; Edgar M. Payne, Bowmans- 
ville, and John L. Lee, Reamstown, all of Pa., assignors to 
Ford New Holland, Inc., New Holland, Pa. 
Filed Feb. 4, 1991, Ser. No. 650,106 
Int. Cl.5 E02F 9/00 
US. Cl. 414—723 


1. An adapter mechanism for use with a loader having an 
implement mounting means configured in a first implement 
attachment configuration to permit the attachment of an imple- 
ment configured in a different second implement attachment 
configuration, comprising: 

a first attachment means configured in said first implement 
attachment configuration and being selectively movable 
for engagement with said implement mounting means; and 

a second attachment means configured in said second imple- 
ment attachment configuration for engagement with said 
implement, said second attachment means being movable 
between a retracted position and an engaging position and 
being operably connected to said first attachment means 
and being operably associated therewith so that said first 
attachment means is movable with said second attachment 
means whereby manipulation of said first attachment 
means effects a corresponding movement of the second 
attachment means between said retracted and engaging 
positions to permit the mounting of said implement having 
said second implement attachment configuration on said 
implement mounting means having said first implement 
attachment configuration with said adapter mechanism 
disposed therebetween. 


5,098,253 
AUTOMATIC TOOL-EXCHANGING DEVICE 

Chen-Chung Du, Shin Chu Hsien, and Jinn-Fa Wu, Hsin Chu 

Hsien, both of Taiwan, assignors to Industrial Technology 

Research Institute, Hsin Chu Hsien, Taiwan 

Filed Sep. 25, 1990, Ser. No. 587,984 
Int. Cl.5 B25J 17/02 

US. Cl. 414—729 


1. An upper assembly having a first surface with an attach- 
ment plate fixable to an appendage of a robot and an opposing 
second surface, said second surface having: 

a plurality of positioning pins extending therefrom; 

an upper electrical connector having a plurality of spring 

contact probes disposed therein; 

an engagement assembly having a first end fixed to said 

second surface of said upper assembly; 

a cam rotatably disposed about a first pin on a second end of 

said engagement assembly; 
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a double acting pneumatic cylinder; 

a reciprocating yoke having a first end slidable on a second 
pin fixed in said cam and a second end connected to said 
pneumatic cylinder whereby said cam rotates about an 
axis of said first pin in response to said reciprocating yoke 
under the action of said double acting pneumatic cylinder; 
lower assembly having a first surface with a tool plate 
fixable to a tool and an opposing second surface engage- 
able with said upper assembly, said second surface having: 
a plurality of receptacles for receiving said positioning 

pins upon engagement of said upper assembly with said 
lower assembly; 

a lower electrical connector having a plurality of spring 
contact proble receptacles for receiving said spring 
contact probes of said upper connector; 

an engagement receptacle for receiving said engagement 
assembly, said cam, and said reciprocating yoke upon 
engagement of said upper assembly with said lower 
assembly; 

a rotary shaft pin disposed within said engagement recep- 
tacle for engagement by said cam upon engagement of 
said upper assembly with said lower assembly and upon 
rotation of said cam in response to said reciprocating 
yoke under the action of said double-acting pneumatic 
cylinder, whereby said cam engages and disengages said 
rotary shaft pin in response to said reciprocating yoke 
under the action of said double-acting pneumatic cylin- 
der to secure and release said upper assembly to said 
lower assembly, respectively. 


5,098,254 
PROXIMITY DETECTION MEANS ON A PALLETIZER 
HAND ASSEMBLY 
Kenneth F. Becicka, Alvin; Thomas R. Reed, Danville; Ray A. 
Yourgalite, Hoopeston; Neal C. Chamberlain, Hoopeston, and 
Steven L. Hufford, Hoopeston, all of Ill., assignors to FMC 
Corporation, Chicago, Ill. 
Filed Sep. 12, 1988, Ser. No. 242,671 
Int. Cl.5 B65G 57/02 
U.S. Cl. 414—792.9 


1. A robotic palletizer operable to automatically place and 
arrange a plurality of objects in a predetermined pattern on a 
pallet, comprising: 

a hand assembly adapted to releasably grasp one or more of 

the objects; 

a support assembly operable to support said hand assembly 
for independent movement in a substantially vertical and 
in a substantially horizontal direction said support assem- 
bly includes a substantially vertical column and a substan- 
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tially horizontal arm assembly comprising a telescopic 
assembly with said hand assembly mounted at one end of 
said horizontal arm assembly opposite said vertical col- 
umn, said horizontal arm assembly supported by and 
vertically movable along said vertical column; and prox- 
imity detector means including first and second proximity 
detectors movable with said hand assembly for sensing the 
presence and absence of accumulated objects on the pallet 
to control the position of said hand assembly for placing 
objects on the pallet. 


5,098,255 
VARIABLE GEOMETRY PITOT PUMP 
Kent Weber, Rockford, Ill., assignor to Sundstrand Corporation, 
Rockford, Ill. 
Filed Jan. 23, 1991, Ser. No. 644,913 
Int. Cl.5 F04D 11/00, 27/00, 29/00 


U.S. Cl. 415—88 18 Claims 
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1. A pitot pump for pressurizing a fluid, comprising: 

a rotatable housing having a housing inlet through which 
fluid may be passed and means for inducing a rotating 
flow of fluid in a volume of space within the housing; 

a probe disposed in the housing and having a movable probe 
inlet disposed in the volume of space and a probe outlet at 
which an outlet fluid flow is established; and 

means coupled to the probe and responsive to a condition of 
the fluid for controlling a parameter of the outlet fluid 
flow by moving the probe inlet within a range of positions 
within the rotating flow of fluid. 


5,098,256 
VISCOUS SEAL BLOOD PUMP 

William A. Smith, Lyndhurst, Ohio, assignor to The Cleveland 

Clinic Foundation, Cleveland, Ohio 
Filed Nov. 21, 1989, Ser. No. 439,853 
Int. Cl.5 FOID 11/04 

US, Cl. 415—111 17 Claims 

1. A blood pump comprising: 

a housing having an inlet and outlet communicating with a 
pump chamber defined therein; 

a rotor received in said pump chamber; 

rotating means located in a motor housing portion of the 
housing disposed adjacent the pump chamber for selec- 
tively rotating said rotor relative to the housing; 

a drive shaft interposed between said rotating means and said 
rotor for transferring drive motion from the rotating 
means to the rotor; 

a fluid seal means defined along said drive shaft for limiting 
blood flow from said pump chamber along said drive shaft 
and into the motor housing portion, said fluid seal means 
including a source of viscous biocompatible fluid adapted 
to flow through an opening receiving said drive shaft, the 
opening being dimensioned to define a nominal radial 
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clearance on the order of one thousandth of an inch with 
said drive shaft; and 
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means for pressurizing the biocompatible fluid to produce a 
leakage rate on the order of tenths of a cc/hr. 


5,098,257 
APPARATUS AND METHOD FOR MINIMIZING 
DIFFERENTIAL THERMAL EXPANSION OF GAS 
TURBINE VANE STRUCTURES 
Kent G. Hultgren, Winter Park, and John C. Matarazzo, Or- 
lando, both of Fla., assignors to Westinghouse Electric Corp., 
Pittsburgh, Pa. 
Filed Sep. 10, 1990, Ser. No. 580,060 
Int. Cl.5 FOID 5/08 
US. Cl. 415—115 
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11. A gas turbine comprising: 

(a) a combustion section having means for producing a hot 
gas; 

(b) a turbine section having a plurality of shrouds disposed 
therein, each of said shrouds having first and second sur- 
faces, said turbine section having means for directing said 
hot gas to flow over each of said first surfaces; 

(c) a supply of cooling air; 

d) a structure affixed to said second surface of each of said 
shrouds, each of said structures having first and second 
layers, each of said first and second layers having first and 
second surfaces, said first and second layers joined along 
their respective first surfaces, a first passageway formed 
between each of said first and second layers, each of said 
first passageways having a serpentine arrangement and an 
inlet and an outlet, each of said inlets and outlets in flow 
communication with said hot gas flowing over said first 
surfaces of said shrouds, said second surface of said first 
layer forming a second passageway through which said 
cooling air flows; and 

e) means for inducing a portion of said hot gas flowing over 
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said first surfaces of each of said shrouds to flow through 
each of said first passageways. 

21. In a gas turbine through which a hot gas flows, having a 
vane segment, said vane segment having a shroud, said shroud 
having first and second surfaces, said hot gas flowing over said 
first surface, cooling air being supplied to said shroud, said 
vane segment having a laminate structure affixed to said sec- 
ond surface of said shroud, said laminate structure forming a 
first passageway for said cooling air on said second surface of 
said shroud, a second passageway formed in said laminate 
structure, a method of reducing thermal expansion between 
said structure and said shroud comprising the steps of: 

a) directing a first portion of said hot gas flowing over said 

first surface of said shroud to said second passageway; 

b) flowing said first portion of said hot gas through said 

second passageway; 

c) returning said hot gas flowing through said second pas- 

sageway to said hot gas flowing over said first surface of 
said shroud. 


5,098,258 
MULTIPLE STAGE DRAG TURBINE DOWNHOLE 

MOTOR 

Eduardo Barnetche-Gonzalez, Rio Grijalva No. 11, Col. Vista 

Hermosa, Cuernavaca, Moselos, Mexico 
Filed Jan. 25, 1991, Ser. No. 645,763 
Int. Cl.5 F01D 25/00; F03B 13/00 
U.S. Cl. 415—182.1 


1. A multistage drag turbine assembly for use in a downhole 

motor, said drag turbine assembly comprising: 

(a) an outer sleeve; 

(b) a central shaft positioned within said outer sleeve, said 
central shaft having a hollow center and a divider means 
extending longitudinally in said hollow center for forming 
first and second longitudinal channels therein; 

(c) stator means mounted on said shaft, said stator means 
having a hub surrounding said shaft and a seal means fixed 
to said hub, wherein said hub and said shaft each have 
corresponding first and second slot openings therein; 

(d) rotor means comprising a rotor rim and a plurality of 
turbine blades mounted on said rotor rim, said rotor means 
being positioned within said outer sleeve for rotation 
therewith with respect to said stator means such that a 
flow channel is formed in said outer sleeve between said 
turbine blades and said stator means; and 

(e) wherein a flow path is formed in said turbine assembly 
such that fluid flows through said turbine assembly flows 
through said first longitudinal channel in said central 
shaft, through said first slot openings in said shaft and said 
stator hub, through said flow channel wherein said fluid 
contacts the edges of said turbine blades for causing a drag 
force thereon, and through said second slot openings in 
said stator hub and said shaft into said second channel. 
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5,098,259 
FLUID PUMP UNIT WITH FLOW CONTROL VALVE 
Mizuo Ohtaki, and Miyoko Hamao, both of Kanagawa, Japan, 
assignors to Atsugi Unista Corporation, Kanagawa, Japan 
Filed Aug. 24, 1990, Ser. No. 572,894 
Claims priority, application Japan, Aug. 29, 1989, 1-222394 
Int. Cl.5 FO4B 49/00 


US. Cl. 417—308 7 Claims 
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1. A fluid pump unit comprising: 

a pump casing housing therein a pump assembly and defining 
a pressure chamber with the outer periphery of the pump 
assembly, an inlet, an outlet communicating with said 
pressure chamber via a flow restriction orifice; 

a flow control valve having a spool chamber defined in said 
pump casing for housing therein a valve spool, said spool 
chamber being in communication with a pressure relief 
port which in turn communicates with said inlet for re- 
turning part of pressurized fluid to said inlet and a pressure 
induction port communicating with said outlet for intro- 
ducing fluid pressure of the fluid in said outlet, and said 
spool chamber being in direct fluid communication with 
said pressure chamber; and 

a valve spool disposed within said spool chamber for selec- 
tively blocking and establishing fluid communication 
between said pressure relief port and said spool chamber 
depending upon pressure difference between said pressure 
chamber and said outlet. 


5,098,260 
POSITION-SERVO DEVICE FOR POSITIONING A STOP 
IN A POSITIVE DISPLACEMENT FUEL INJECTION 
SYSTEM 
Edward D. Smith, Decatur County, and Lester L. Peters, Colum- 
bus, both of Ind., assignors to Cummins-Engine Company, 
Inc., Columbus, Ind. 
Filed Apr. 23, 1990, Ser. No. 512,442 
Int. Cl. FO4B 17/00 
US. Cl. 417—339 
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1. A position-servo device comprising: 

a housing having at least one bore with an end wall at an end 
of said bore and an opening through said end wall collin- 
ear to said bore, said housing including at least one fluid 
pressure supply line and one drain line in communication 
with said bore; 

a control shaft including a large diameter portion rotation- 
ally and axially slidably disposed within said bore and 
sealingly engaged with an interior surface of said bore, a 
small diameter portion extending through said opening in 





MARCH 24, 1992 


said end wall and sealingly engaged to said opening, and 
an oblique surface provided on said large diameter por- 
tion, wherein said large diameter portion, said end wall 
and said bore define a pressure chamber and said oblique 
surface is fluidically in communication with said pressure 
chamber; 

a rotational drive means operatively connected to said small 
diameter portion of said control shaft by means providing 
for rotational drive transfer from said drive means to said 
control shaft, while permitting axial movement therebe- 
tween; 

pressurization means connected to said fluid supply line and 
said drain line for causing the axial position of said control 
shaft to be determined by the orientation of said oblique 
surface with respect to said fluid supply line and said drain 
line, so that rotation of said control shaft changes the 
orientation of said oblique surface which changes the axial 
position of said control shaft, wherein said control shaft 
includes a stopping surface which is positioned axially by 
said control shaft; and 

a shuttle element mounted for axial movement within said 
housing along a path one end of which is defined by the 
position of said stopping surface. 


5,098,261 
PERISTALTIC PUMP AND METHOD FOR ADJUSTABLE 
FLOW REGULATION 
Joseph Bertoncini, Gaithersburg, Md., assignor to Brandel Cor- 
poration, Gaithersburg, Md. 
Filed May 4, 1990, Ser. No. 518,996 
Int. Cl.5 FO04B 43/08, 43/12, 45/06; A61M 1/00 
U.S. Cl. 417—475 45 Claims 





1. A peristaltic pump for metering minute quantities of fluid 

comprising: 

(a) resilient peristaltic pump tubing having a first end and a 
second end; 

(b) radial deforming means for radially deforming successive 
sections of said peristaltic pump tubing disposed interme- 
diate said first end and said second end of said peristaltic 
pump tubing; 

(c) positioning means for securing said first end of said 
length of peristaltic pump tubing; 

(d) adjustable axial elongation means for axially elongating 
said length of peristaltic pump tubing disposed intermedi- 
ate said second end and said radial deforming means; and 

(e) a motor means for operating said radial deforming means. 


5,098,262 
SOLUTION PUMPING SYSTEM WITH COMPRESSIBLE 
PUMP CASSETTE 
Sheldon M. Wecker; Kent D. Abrahamson, and Thomas P. 
Joyce, all of Libertyville, Ill., assignors to Abbott Laborato- 
ries, Abbott Park, Ill. 
Filed Dec. 28, 1990, Ser. No. 635,906 
Int. Cl.5 FO4B 43/12 
U.S. Cl, 417—479 15 Claims 
1. A pump cassette for use with an associated pump driver 
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having a reciprocable pump plunger and a plurality of valve 
actuators, said pump cassette comprising: 
a cassette body comprising a front body member, and a 
juxtaposed rear body member; and 
elastomeric diaphragm means positioned in said cassette 
body between said front and rear body members, 
said cassette body and said diaphragm means together pro- 
viding said pump cassette with at least one liquid inlet, at 
least one liquid outlet, a liquid flow path for joining said 


liquid inlet and outlet in fluid communication, and pump 
means operably driven by the pump plunger of said associ- 
ated pump driver for pumping liquid from said inlet to said 
outlet via said flow path, 

said front and rear body members of said cassette body being 
joined to each other for limited, relative movement 
toward each other for effecting compression of said elas- 
tomeric diaphragm means when said pump cassette is 
operably associated with said pump driver. 


5,098,263 
PRESSURE VIBRATION DAMPING DEVICE IN 
COMBINATION OF LIQUID COLUMN VIBRATION 
DAMPING MEANS AND PRESSURE PULSE 
ABSORBING MEANS 

Katsuhiko Hattori; Hiroshi Kondou, both of Nagoya; Toshio 
Onuma, Susono; Hiroshi Naito, Toyota; Mutsumi Miyashiro, 
Kariya, and Youitirou Arai, Toyota, all of Japan, assignors to 
Kabushiki Kaisha Toyota Chuo Kenkyusho; Toyota Kabushiki 
Kaisha and Aisin Seiki Kabushiki Kaisha, all of Aichi, Japan 

Filed Aug. 30, 1990, Ser. No. 575,443 
Claims priority, application Japan, Sep. 5, 1989, 1-230245 
Int. Cl. FO4B 11/00 


USS. Cl. 417—540 16 Claims 
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1. A pressure vibration damping device in a liquid supply 
passage for supplying a liquid from a pump to a hydraulic 
device, comprising: a pressure pulse absorbing means adapted 
to be able to accept and return a small amount of the liquid 
from and to said liquid supply passage with no substantial 
reaction against flowing-in of the liquid thereto by receiving 
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the liquid in an expandable liquid chamber so as to absorb in a 
collapsing chamber momentary changes in flow rate of the 
liquid in said liquid supply passage, and a liquid column vibra- 
tion damping means provided in said liquid supply passage 
adjacent an inlet to said pressure pulse absorbing means and 
adapted to be able to apply a substantial flow resistance princi- 
pally to a high velocity flow of the liquid in said liquid supply 
passage at a part thereof between said pump and said pressure 
pulse absorbing means due to said momentary changes in flow 
rate of the liquid in said liquid supply passage, said high flow 
velocity being substantially higher than a mean flow velocity 
of the liquid corresponding to a normal rate of supply of the 
liquid to said liquid supply passage. 


5,098,264 
YIN-YANG FLUID POWER MACHINE 
Hyok S. Lew, 7890 Oak St., Arvada, Colo. 80005 
Continuation-in-part of Ser. No. 375,466, Jul. 5, 1989, Pat. No. 
5,051,078. This application May 23, 1990, Ser. No. 527,523 
Int. Cl.5 FO3D 7/06; F04C 2/00 


USS. Cl. 418—23 11 Claims 
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1. An apparatus for harnessing energy belonging to fluid 

stream comprising in combination: 

a) a hub structure rotatably supported by a supporting struc- 
ture, said hub structure including at least one hub member; 
said hub structure rotatable about a fixed shaft axis; 

b) a plurality of fluid dynamic force receiving members 
having cambered cross sections disposed generally paral- 
lel to said shaft axis in a circumferentially distributed 
arrangement about said shaft axis, and pivotably sup- 
ported by said at least one hub member wherein each of 
the plurality of fluid dynamic force receiving members is 
pivotable about each of a plurality of pivot axes disposed 
axisymmetrically about said shaft axis and disposed adja- 
cent and substantially parallel to one edge of said each of 
the plurality of fluid dynamic force receiving members; 
whereby the plurality of fluid dynamic force receiving 
members fold towards and unfold away from said shaft 
axis; 

c) at least one circular cam guide disposed about said shaft 
axis on a plane substantially perpendicular to said shaft 
axis said cam guide having a cam guide axis eccentric from 
shaft axis, said cam guide axis is movable about the shaft 
axis such that a plane formed by said cam guide axis and 
shaft axis faces the direction of the fluid stream; 

d) a plurality of cam followers engaging said at least one 
circular cam guide, one each of the plurality of cam fol- 
lowers secured to each of said plurality of fluid dynamic 
force receiving members in an off-set arrangement from 
the pivot axis of said each of the plurality of fluid dynamic 
force receiving members, wherein an unfolding move- 
ment of one of said plurality of fluid dynamic force receiv- 
ing members and a folding movement of the other of said 
plurality of fluid dynamic force receiving members lo- 
cated diametrically opposite to said one of the plurality of 
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fluid dynamic force receiving members become coupled 
to one another by said at least one circular cam guide; and 

e) means for transmitting rotating motion of said hub mem- 
ber to a device driven by said apparatus. 


5,098,265 
OIL-FREE SCROLL FLUID MACHINE WITH 
PROJECTING ORBITING BEARING BOSS 

Shigeru Machida, Ibaraki; Masahiro Yoshioka, Takarazuka, 

and Toshio Kushiro, Kawanishi, all of Japan, assignors to 

Hitachi, Ltd., Tokyo and Shin Meiwa Industry Co., Ltd., 

Hyogo, both of, Japan 

Filed Apr. 11, 1990, Ser. No. 507,528 
Claims priority, application Japan, Apr. 20, 1989, 1-98828 
Int. Cl.5 FO4C 18/04 


U.S. Cl. 418—55.2 22 Claims 


1. An oil-free scroll fluid machine comprising: 

a stationary scroll member having an end plate and a spiral 
wrap formed to project from one side of said end plate 
along an involute or a similar curve; 

an orbiting scroll member having an end plate and a spiral 
wrap formed to project from one side of said end plate 
along an involute or a similar curve, said wraps of said 
stationary and orbiting scroll members meshing with each 
other to form at least one non-lubricated working cham- 
ber, said orbiting scroll member being provided at a cen- 
tral portion thereof with an orbiting bearing boss for 
receiving an orbiting bearing; 

a drive shaft drivingly connected to said orbiting scroll 
member through said orbiting bearing; 

an anti-rotation means for preventing said orbiting scroll 
member from rotating about its own axis while allowing 
said orbiting scroll member to orbit, 

wherein a rotation of said drive shaft causes said orbiting 
scroll member to orbit relative to said stationary scroll 
member so that said working chamber is progressively 
moved towards a center of the machine while decreasing 
its volume, so that a gas is compressed and discharged 
without being contaminated by lubricant, 

wherein said orbiting bearing boss receives said orbiting 
bearing projecting from said orbiting scroll member into 
said working chamber beyond a plane located at a position 
3 a height of said wrap of said stationary scroll member, 
and 

wherein said orbiting bearing includes a pair of cylindrical 
roller bearings arranged in said orbiting bearing boss at an 
axial spacing from each other. 
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5,098,266 
LUBRICATION OF A HORIZONTAL ROTARY 
COMPRESSOR 

Naoshi Takimoto; Yutaka Sato; Hirokazu Kohayakawa; Sou 

Suzuki; Masaji Hagiwara; Kenji Suzuki, and Yoshinori 

Shirafuji, all of Shizuoka, Japan, assignors to Mitsubishi 

Denki Kabushiki Kaisha, Tokyo, Japan 

Filed Sep. 6, 1990, Ser. No. 578,289 

Claims priority, application Japan, Sep. 8, 1989, 1-233740; 

Oct. 26, 1989, 1-278961 
Int. Cl.5 FO4C 18/356, 29/02 

US. Cl. 418—63 


“i 
CYRRRRRS ’ 


ce VN 


1. A horizontal rotary compressor comprising: 

a sealed shell having a lubricating oil accumulated at a lower 
part therein; 

a drive unit included in the sealed shell; 

a compression unit included in the sealed shell and driven by 
the drive unit through a crankshaft; 

the crankshaft having a lubricating oil feeding hole formed 
therein; 

a lubricating oil pump for supplying the lubricating oil to the 
crankshaft to lubricate the compression unit; 

a discharge muffler which is arranged at the end of the 
compression unit remote from the drive unit, and which is 
provided with a lubricating oil passage; 

the lubricating oil passage having one end opened in the 
lubricating oil and the other end opened at the lubricating 
oil feeding hole; 

a discharge refrigerant gas passage formed in the discharge 
muffler so as to communicate a space in the discharge 
muffler with the lubricating oil passage, said discharge 
refrigerant gas passage being inclined upwardly toward 
said oil feeding hole at a point of intersection between said 
discharge refrigerant gas passage and said lubricating oil 
feeding passage; and 

an other refrigerant gas passage through which said refriger- 
ant gas can exit from said space without entering said 
lubricating oil passage. 


5,098,267 
APPARATUS AND METHOD FOR PRODUCING AND 
MOLDING STRUCTURAL FOAM 
Alan T. Cheng, Livingston, N.J., assignor to Union Carbide 
Industrial Gases Technology Corporation, Danbury, Conn. 
Filed Jun. 22, 1990, Ser. No. 542,062 
Int. Cl.5 B29C 45/50 


USS. Cl. 425—4 R 19 Claims 


1. A cylindrical plunger for rotation and reciprocation in a 
plasticate extruder barrel, said plunger including a screw sec- 
tion for advancing plasticate into a longitudinal metering sec- 
tion for metering fluid foaming agent into plasticate, the length 
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of said metering section being substantially equal to the in- 
tended length of reciprocation of said plunger, the surface of 
said metering section having a plurality of alternate grooves 
and lands, said grooves extending along the length of said 
metering section, and terminating before each end of said 
metering section thereby forming a circumferential land at 
each end of said metering section, said circumferential lands 
having passages therein severally connecting said metering 
section grooves with longitudinal sections of said plunger 
upstream and downstream of said metering section. 

13. An extruder comprising: 

(a) a hollow barrel 

(b) a foaming agent inlet fixed in said barrel; and 

(c) a cylindrical plunger mounted for rotation and reciproca- 

tion in said barrel; 

(1) said plunger having a screw section for advancing 
plasticate into a longitudinal metering section for meter- 
ing fluid foaming agent into the plasticate, the length of 
said metering section being substantially equal to the 
intended length of reciprocation of said plunger; 

(2) the surface of said metering section having a plurality 
of alternate metering-section grooves and lands extend- 
ing along the length of said metering section, said me- 
tering-section grooves terminating before each end of 
said metering section thereby forming a circumferential 
land at each end of said metering section, said circum- 
ferential lands having passages therein severally con- 
necting said metering-section grooves with longitudinal 
sections of said plunger upstream and downstream of 
said metering section. 


5,098,268 
SEALING RINGS FOR USE WITH OUTER CURING 
ENVELOPE DURING TIRE RETREADING 

Bruce R. Robinson, Chalfont, Pa., assignor to Presti Rubber 

Products, Inc., New Britain, Pa. 

Filed Feb. 8, 1991, Ser. No. 653,072 
Int. Cl.5 B29C 35/02 

US. Cl. 425—14 


1. For use with an annular outer elastomeric curing envelope 
to retread a tire having a crown and opposed sidewalls termi- 
nating in a pair of inner peripheral beads, the outer envelope 
having an inwardly opening U-shaped radial cross section for 
enclosing a tread strip secured around the crown of the tire 


casing and having skirts extending alongside annular portions 


of the outer side walls of the tire casing, a sealing ring compris- 
ing: 
an annular molded elastomeric channel member having a 
base portion and inner and outer flange portions of un- 
equal radial lengths shaped to enclose the tire bead and 
adjacent inner and outer sidewall portions of the tire 
casing, said outer flange portion including an annular 
sealing rib with a thickened rim for underlying engage- 
ment with a skirt of the outer curing envelope at the outer 
sidewall of the tire casing, 
whereby use of a pair of sealing rings enables a sealed outer 
enclosure to be provided for the tire casing. 
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5,098,269 
CENTER MECHANISM FOR A TIRE VULCANIZING 
MACHINE 
Nobuhiko Irie; Hideaki. Katayama, and Masami Kawasaki, all of 
Nagasaki, Japan, assignors to Mitsubishi Jukogyo Kabushiki 
Kaisha, Tokyo, Japan 
Filed Apr. 30, 1991, Ser. No. 693,596 
Claims priority, application Japan, May 1, 1990, 2-111746 
Int. Cl.5 B29C 35/02 
U.S. Cl. 425—52 








1. A center mechanism of a tire vulcanizing machine of the 
type in which a bladder is stretched upon a loading and 
unloading of a tire, said center mechanism comprising a 
mushroom-shaped bladder, a clamp ring for clamping a lower 
opening edge of said bladder, a post cylinder for expanding 
and contracting a height of said bladder, a movable stopper 
for receiving a depressing force exerted against said clamp 
ring which is generated by heating medium introduced into 
said bladder upon vulcanizing a tire, and a bladder elevator 
cylinder for elevating and lowering said clamp ring upon the 
loading and unloading of a tire. 


5,098,270 
MOULD FOR MANUFACTURING MOULDED 
MATERIAL-COVERED PRODUCT 
Wolfgang K. Rohn, Newmarket, Canada, assignor to Atoma Inter- 

national Inc., Newmarket, Canada 

Continuation of Ser. No. 194,530, May 12, 1988, abandoned. 

This application Mar. 18, 1991, Ser. No. 671,148 
Claims priority, application Canada, May 14, 1987, 537150 
Int. Cl.5 B29C 39/10, 39/26 


USS. Cl. 425—117 6 Claims 
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1. A mould for moulding products using a bag of material, 
said bag of material including front and back seat back panels 
interconnected along one end and opposite sides and open 
along an opposite end, said mould comprising: 

(a) a bottom separable into at least two components includ- 

ing: 


MARCH 24, 1992 


(i) a base, and 

(ii) a movable tongue which carries a design, said movable 
tongue being operable to receive a bag of material and 
to have the front panel of the bag of material conformed 
with the design carried by said movable tongue, 

said movable tongue being pivotable at one end to said 
base to enable said tongue to be pivoted between a 
position raised from the base for mounting and de- 
mounting the bag of material thereon and a molding 
position wherein said movable tongue is operatively 
seated on said base through the back panel of the bag of 
material, and 

(b) a side wall formation movable away from and towards 

the bottom to enable a body of foam material to be ad- 

hered to the bag of material in a manner to retain the 

design in the front panel thereof. 


5,098,271 
MOLD FOR SKIN COVERED FOAMED PLASTIC 
MOLDING 
Norio Yanagishita, Ayase, Japan, assignor to Ikeda Bussan Co., 
Ltd., Kanagawa, Japan 
Filed Jul. 10, 1989, Ser. No. 377,716 
Claims priority, application Japan, Jul. 26, 1988, 63-98874[U] 
Int. Cl.5 B29C 33/40, 39/10, 39/26 


USS. Cl. 425—117 6 Claims 
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3. A mold for skin covered foamed plastic molding, compris- 

ing: 

a lower mold having a molding surface and a base, where a 
skin covered is to be placed over the molding surface and 
where liquid foam resin is to be poured onto the skin 
cover, and upper portions and side portions, where the 
upper portions are connected to the side portions by 
hinges; 

an upper mold to be closed over the lower mold, having 
extended side portions which reach the base of the lower 
mold when assembled such that the extended side portions 
support the upper mold by themselves, and such that there 
is a spacing between the extended side portions of the 
upper mold and the side portions of the lower mold; and 

a middle mold to be placed between the upper mold and the 
lower mold. 


5,098,272 
APPARATUS FOR MOLDING COMPOSITE 
METAL-ELASTOMER WHEELS 
Jeffrey S. Joseph, Perrysburg, and Robert F. LaForme, Genoa, 
both of Ohio, assignors to Motor Wheel Corporation, Lansing, 
Mich. 
Filed May 1, 1989, Ser. No. 345,427 
Int. Cl.5 B29C 45/14 
USS, Cl. 425—127 1 Claim 
1. In an apparatus for molding a composite styled wheel, said 
apparatus comprising a middle mold part, said middle mold 
part comprising a subassembly of a metal disc and rim operable 
as a metal street wheel when a pneumatic tire is mounted on 
said metal disc and rim subassembly, said apparatus further 
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comprising a base mold part having an annular lip in sealing. 
engagement against an annular portion of an outboard face of 
said metal disc and rim subassembly in a closed condition of 
said molding apparatus, said base mold part having a mold 
cavity surface to provide an ornamental configuration for an 
outboard face of a plastic body of said composite styled wheel, 
said mold cavity surface in said closed condition of said mold 
parts defining with at least part of the outboard face of said 
metal disc and rim subassembly a mold cavity axially adjacent 
thereto, said apparatus further comprising a clamp located to 
seat against an inboard face of said metal disc and rim subas- 
sembly for urging said metal disc and rim assembly into said 
sealing engagement with said base mold part, said mold parts 
being axially separable from one another to open said molding 
apparatus and to clear said metal disc and rim subassembly 
from said clamp and base mold parts, the improvement 
wherein said clamp includes funnel means adapted for receiv- 
ing a mixing injection of a liquid urethane reaction mixture, 
said funnel means having a nozzle outlet passage registering 
with a pour opening in said metal disc in the closed condition 
of said mold parts, and sprue means affixed to said base mold 
part in juxtaposed relation to said disc pour opening, said sprue 
means and a margin of said disc pour opening cooperating to 
define a restricted access opening to said mold cavity during 
injection of said liquid urethane reaction mixture, said sprue 
means being configured to promote turbulent flow of said 
liquid urethane reaction material during injection of said liquid 
urethane reaction mixture in mold filling, said sprue means and 


said metal disc defining a narrow cross-sectional severance 
zone when the liquid urethane reaction mixture is cured form- 
ing a residual sprue to thereby facilitate severance of such 
residual sprue from the plastic body after separation of said 
base mold part from said disc and rim subassembly to thereby 
facilitate removal of said sprue from the outboard surface of 
said disc, said sprue means comprising a body affixed to said 
base mold part so as to remain stationary thereon during mold 
separation, said body having a notch serving as a sprue pas- 
sageway partially surrounded by a disc pour hole embossment 
portion, said embossment portion protruding into said sprue 
passageway and being concentric with said disc pour opening, 
said passageway having an annular flow space surrounding 
said disc embossment portion, said annular flow space having 
a predetermined depth in a direction of initial in-flow sufficient 
to permit adequate injection, said sprue passageway having a 
downstream portion extending generally radially outwardly of 
said subassembly from a longitudinal axis of said pour hold 
embossment and in-flow of said reaction mixture under pres- 
sure, said sprue passageway in a first cross-sectional plane 
defined by said embossment axis and a radius of said subassem- 
bly narrowing in the flow direction away from said pour open- 
ing toward a junction with the mold cavity, said pour opening 
comprising a pre-selected pre-existing bolt hold provided in 
said disc for receiving wheel fastening means for mounting said 
disc and rim subassembly to a wheel mounting part of a vehi- 
cle, said bolt hole being defined by a generally hemispherically 
shaped bolt hole embossment protruding axially outwardly 
from a bolt-circle face of said disc and into said sprue passage- 
way to define a restricted passage therebetween to thereby 
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define a zone of turbulence in the annular flow space and in 
said passageway downstream portion to help induce mixing in 
said sprue passageway, said sprue passageway of said sprue 
means being wedge shaped and defined by a bottom wall 
juxtaposed to said bolt-hole pour opening of said disc in the 
closed condition of said mold, said bottom wall being inclined 
to define a deepest portion of said passageway juxtaposed to 
said disc pour opening and a shallowest portion at said mold 
cavity junction, said sprue passageway also being defined by a 
curved end wall generally concentric with said longitudinal 
axis of said disc pour hold embossment portion and disposed 
radially inwardly of said subassembly therefrom, said sprue 
passageway being further defined by a pair of opposed side 
walls which extend from said curved end wall and diverge 
from one another radially outwardly of said subassembly so 
that said downstream portion widens in a second cross-sec- 
tional plane perpendicular to said first cross-sectional plane, 
the included angle between said side walls being about 30 
degrees, said bottom wall of said sprue passageway of said 
sprue means being inclined at an angle of about 20 degrees to 
a radius of said subassembly and about 70 degrees to said 
longitudinal axis of said pour hole embossment and a longitudi- 
nal axis of said funnel nozzle outlet passage to produce about a 
110 degree flow directional change in said sprue passageway. 


5,098,273 
APPARATUS FOR CUTTING AND SHAPING A 
SPHERICAL BODY 
Yasunori Tashiro, Utsunomiya, Japan, assignor to Rheon Auto- 
matic Machinery Co., Ltd., Utsunomiya, Japan 
Filed Dec. 28, 1990, Ser. No. 635,054 
Claims priority, application Japan, Mar. 30, 1990, 2-85833 
Int. Cl.5 B29C 47/06 


USS. Cl. 425—132 6 Claims 


1. An apparatus for cutting and shaping a spherical material, 
comprising 

an assembly consisting of a plurality of identically-shaped 
polygonal members, one end of each of the members being 
pivotally fitted to each of a plurality of fulcrums that are 
equidistantly disposed on an imaginary circumference 
formed by connecting the fulcrums, so that the members 
collectively and radially form and close an opening con- 
centric to the circumference, thereby cutting and shaping 
the material passing through the opening, 

each of the members having first and second curved side 
surfaces that are opposite to each other, and abut each 
other at a tip positioned opposite to the fulcrum, the first 
and the second curved side surfaces being so defined that 
each of them is an arc of a circle with a radius equal to the 
distance between the fulcrum of adjacent members and 
when the tip of each member is at a center of the opening, 
the center of the arc of the first curved side surface is at 
the same time located at a distance from the fulcrum of the 
member that is equal to the radius of the circumference on 
which the fulcrums are located and at a distance from the 
center of the opening that is equal to the distance between 
the adjacent fulcrums, and the center of the arc of the 
second curved side surface is at the same time located at a 
distance from the fulcrum of the member next in the 
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direction going from the first curved side surface to the 
second curved side surface that is equal to the radius of the 
circumference on which the fulcrums are located and at a 
distance from the center of the opening that is equal to the 
distance between the adjacent fulcrums, the members 
being associated with each other such that when the mem- 
bers make a pivotal movement, the part near the tip of the 
second curved side surface of each member slides against 
the first curved side surface of an adjacent member, and 
having a uniform thickness except for the area near the tip 
thereof, where the thickness nonequiangularly decreases 
toward the tip. 


5,098,274 
APPARATUS FOR INJECTION MOLDING OF 
MULTILAYER PREFORMS 
Suppayan M. Krishnakumar, Nashua; Wayne N. Collette, Mer- 
rimack, and Thomas E, Nahill, Amherst, all of N.H., assignors 
to Continental PET Technologies, Inc., Florence, Ky. 
Division of Ser. No. 301,066, Jan. 25, 1989, Pat. No. 4,990,301. 
This application Oct. 29, 1990, Ser. No. 604,470 
Int. Cl.5 B29C 45/16 
US. Cl. 425—133.1 

















1. Apparatus for injection molding plastic material in a mold 
to form a multilayer preform to be used in the blow molding of 
a multilayer plastic container, said apparatus comprising an 
injection nozzle having at least two concentric passages, each 
having a separate gate and manifold means including at least 
two metering pots having separate actuators, flow passages 
between said metering pots and said nozzle passages, each of 
said flow passages having incorporated therein a flow control 
valve having control means, a fluid plastic supply for supply- 
ing first and second materials to said two metering pots respec- 
tively, said apparatus being improved by a timed control de- 
vice connected to said metering pot actuators, said gates and 
said flow control valves for actuating in timed sequence said 
metering pot actuators, said gates and said flow control valves 
including the simultaneous injection of two materials through 
said nozzle. 


5,098,275 
RAW RESIN MATERIAL FEEDING SYSTEM FOR A 
MOLDING MACHINE 
Masayoshi Kasai; Hideo Kuroda, and Sensho Saito, all of Na- 
goya, Japan, assignors to Mitsubishi Jukogyo Kabushiki 
Kaisha, Tokyo, Japan 
Filed Sep. 11, 1990, Ser. No. 580,286 
Claims priority, application Japan, Sep. 29, 1989, 1-254865 
Int. Cl.5 B29C 45/80 
USS. Cl. 425—145 9 Claims 
1. A raw resin material feeding apparatus for use in effecting 
a change of resin used in a molding machine, comprising: 
a feed section adapted to receive raw non-molten resin mate- 
rial; 
a supply means for supplying raw non-molten resin material 
to said feed section; 
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a resin passageway communicating said feed section with 
said supply means; 

raw resin material feed selection means, mounted in said 
resin passageway, for selectively feeding a predetermined 
amount of the raw non-molten resin material either inter- 
mittently or continuously from said supply means to said 
feed section; 

resin material feed start detection means for determining 
when to start feeding of the predetermined amount of the 
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raw non-molten resin material from said supply means to 
said feed section; 
a nozzle in communication with said feed section and 
adapted to have molten resin discharged therethrough; 
discharge completion detection means for determining when 
the predetermined amount of the resin material has been 
discharged through said nozzle; and 

resin-change completion detection means for determining 
completion of the change of the resin. 


5,098,276 
APPARATUS FOR MAKING A SUPERCONDUCTING 
MAGNET FOR PARTICLE ACCELERATORS 
Andrew J. Jarabak, Pittsburgh; Wallace H. Sunderman, 
McCandless Township, Allegheny County; Edward G. Men- 
dola, Fallowfield Township, Washington County, and Ralph 
W. Kalkbrenner, Hempfield Township, Westmoreland 
County, all of Pa., assignors to Westinghouse Electric Corp., 
Pittsburgh, Pa. 
Division of Ser. No. 360,192, Jun. 1, 1989. This application Oct. 
30, 1990, Ser. No. 605,812 
Int. Cl.5 B29C 43/52, 43/58 


US. Cl. 425—150 20 Claims 
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1. Apparatus for pressing and curing a coil made of super- 
conductor material, the superconducting material being 
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wound onto a winding mandrel and secured thereto so as to 
form the coil, said apparatus comprising: 
press means for forming and curing the coil, said press means 
including, 

. a lower platen for receiving the winding mandrel; 

. an upper platen cure mold having a cavity of a predeter- 
mined shape therein for receiving the coil on the winding 
mandrel; 

. means for aligning the winding mandrel with respect to 
the upper platen cure mold; 

. means for raising and lowering the winding mandrel with 
respect to the lower platen and into and out of the cavity 
of the upper platen cure mold; 

. sensing means for determining when the coil and the 
winding mandrel have seated in the cavity of the upper 
platen cure mold; 

. means for aligning the coil on the winding mandrel with 
respect to the cavity of the upper platen cure mold; 

. means for raising and lowering the lower platen with 
respect to the upper platen cure mold, and for applying 
pressure to a pressing means positioned adjacent to the 
coil on the winding mandrel positioned within the cavity 
when the lower platen has been raised into contact with 
the pressing means for forming the coil into the predeter- 
mined shape of the cavity; and 

. means for heating the coil on the winding mandrel, when 
within the cavity of the upper platen cure mold, to a 
predetermined temperature, for curing the coil; and 

a conveyor for moving the winding mandrel into and out of 
said press means, the conveyor having means for aligning 
the winding mandrel with respect to said press means. 


5,098,277 
INSULATION WRAPPING STRIP WITH VARIABLE 
CONFIGURATION 
Phillip C. Petty, Brigham City, assignor to Thiokol Corporation, 
Ogden, Utah 
Filed May 14, 1990, Ser. No. 523,000 
Int. Cl.5 A21C 11/00; B29C 47/00; B29D 30/00; B65H 81/00 
4 Claims 


1. A forming mill for receiving a malleable wrapping strip 
and controllably tailoring its cross sectional shape during a 
wrapping procedure which comprises: 

a first roller having a first axis of rotation and a substantially 

cylindrical first forming surface; 

a circumferential first ring extending radially outward from 
said first forming surface and having a first strip edge- 
defining surface; 

a second roller having a second axis of rotation and a sub- 
stantially cylindrical second forming surface spaced from 
the first forming surface to receive said strip therebe- 
tween, said second forming surface being closely adjacent 
said first ring; 
circumferential second ring extending radially outward 
from said second forming surface and having a second 
strip edge-defining surface closely adjacent said first form- 
ing surface; 

means for advancing said wrapping strip between said first 
and second forming surfaces and said first and second strip 
edge-defining surfaces; 

means for controllably adjusting the angle between the first 


and second axes of rotation during said wrapping proce- 
dure; and 


means for controllably adjusting the axial location of said 


second ring on said second forming surface during said 
wrapping procedure. 


5,098,278 
CONCRETE FINISHING TOOL 


Christopher J. Brandvold, 9870 Pioneer Cir., Chanhassen, Minn. 
55317 


Filed Apr. 22, 1991, Ser. No. 688,676 
Int. Cl.° B28B 1/29 


USS, Cl. 425—458 15 Claims 


1. A concrete finishing tool comprising: 

(a) an elongated straight vertical edge former; 

(b) a shank member connected to and supporting said former 
and extending at an angle therefrom; 

(c) a handle member connected to said shank member in 
supporting relation thereto; 

(d) said former being of smaller generally right triangular 
shape in cross-section and having side legs which extend 
at a right angle to each other and are connected along a 
straight line; 

(e) said legs having flat exterior surfaces; 

(f) said former having an elongated concave forming-surface 
extending lengthwise thereof between said legs and along 
the hypotenuse side of said right triangularly shaped for- 
mer; and 

(g) said concave forming-surface in cross-section having a 
radius of concavity. 


5,098,279 
BLOW-MOLDING MACHINE 


Alfred Effenberger, Filderstadt, and Hellmut Mandry, Stuttgart, 


both of Fed. Rep. of Germany, assignors to R. Stahl Blasform- 
technik GmbH, Leinfelden-Echterdingen, Fed. Rep. of Ger- 
many 

Filed Jul. 31, 1990, Ser. No. 560,765 
Claims priority, application Fed. Rep. of Germany, Aug. 4, 


1989, 3925859 


Int. Cl.5 B29C 49/42 


USS. Cl. 425—534 10 Claims 


1. A blow-molding machine comprising: 

an extrusion station; 

two calibrating stations in which hollow bodies are blown in 
alternating succession, said calibrating stations being ar- 
ranged opposite to each other relative to said extrusion 
station; 

two closing systems for respectively accommodating one set 
of blow molds, said closing system being respectively 
associated with the calibrating stations; 

gripper means for gripping the blown hollow bodies, said 
gripper means including a pair of jaws movable toward 
and away from each other and shell means detachably 
mounted on said jaws for engaging the respective blown 
hollow bodies; and 
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swinging means for swinging said gripper means so as to 
enable a transferring of the blown hollow bodies from one 
of said calibrating stations to a transfer starting position in 
a transfer plane along which the blown hollow bodies, 
which have of the other calibrating station are transferred 
to a first of a plurality of finishing stations arranged along 
a line in one plane for further processing the blown hollow 


bodies, said swinging means including a horizontal arm 
means pivotally mounted about a vertical axis for moving 
said shell means to positions beneath said calibrating sta- 
tions, said horizontal arm means having mounted thereon 
a means for moving said jaws toward and away from each 
other, and wherein said shell means grip said blown hol- 
low bodies in a form-locking manner during a transfer of 
the blown hollow bodies to the finishing stations. 


5,098,280 
SPRUE BUSHING WITH DISPLACEABLE GATING 
NEEDLE 
Panos Trakas, 1820 Amelia La., Addison, Ill. 60101 
Filed Sep. 26, 1990, Ser. No. 588,172 
Int. Cl. B29C 45/20 
U.S. Cl. 425—549 


1. An internally heated sprue bushing assembly having an 
inlet for receiving pressurized melt and an outlet for discharge 
of the pressurized melt, the sprue bushing assembly comprising 
a unitary bushing casing-core element having an elongated 
outer sidewall, an end wall and an elongated inner core inte- 
grally formed together, an outer surface of the elongated inner 
core and an inner surface of said sidewall defining a generally 
annular compartment within said bushing casing-core element, 
heating means for heating said elongated inner core, the heat- 
ing means being disposed in surrounding relation to said elon- 
gated inner core, said heating means axially extending a prese- 
lected length within and occupying a portion of the annular 
compartment, a compacted unified mass of particulate material 
occupying the remainder of said annular compartment, a melt 
runner passage disposed in said elongated inner core inter- 
posed between and in melt flow communication with said inlet 
and outlet of said sprue bushing assembly, and a gating needle, 
said sprue bushing outlet including a recess formed therein, the 
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recess being adapted to slidingly receive the gating needle 
within an inner sidewall thereof, said gating needle including 
an elongated body having a first end portion, a second end 
portion and an intermediate portion disposed between said first 
and second end portions, the intermediate portion including a 
plurality of radially extending support members, each support 
member having a first engagement surface being adapted to 
slidingly engage the outlet recess inner sidewall, a second 
engagement surface adapted to seatingly engage an interior rim 
of said outlet recess and a third engagement surface which is 
adapted to abuttingly engage an opposing surface of a mold 
cavity plate, the gating needle first end portion projecting 
forwardly of said intermediate portion and said first engage- 
ment surfaces thereof, the gating needle second end portion 
projecting rearwardly of said intermediate portion and said 
third engagement surfaces thereof into said melt runner pas- 
sage for a selected length, said gating needle first end portion 
having a generally conical tip, the gating needle elongated 
body including an interior portion having means for transfer- 
ring heat from said needle second end portion to said needle 
first end portion, said gating needle being movable along a 
longitudinal axis within said sprue bushing outlet recess be- 
tween a first operational position wherein said gating needle 
intermediate portion first engagement surfaces are in contact 
with said sprue bushing outlet recess interior rim and a second 
operational position wherein said gating needle intermediate 
portion third engagement surfaces are in contact with an op- 
posing surface of a mold cavity plate. 


5,098,281 
INJECTION MOLD CAPABLE OF SHEARING FILM 
GATE WITHIN MOLD 

Takehiko Kitamura, Chiba, Japan, assignor to Sumitomo Heavy 

Industries, Ltd., Tokyo, Japan 

Filed Oct. 31, 1990, Ser. No. 606,280 
Claims priority, application Japan, Nov. 1, 1989, 1-283042 
Int. Cl.5 B29C 45/38 

U.S. Cl. 425—553 


1. An injection mold in which a film gate of a resin is formed 
during injection molding and in which shearing of the film gate 
is conducted by movement of a gate cutter alone, the injection 
mold comprising means forming a mold cavity including a die 
having a bore with an axis and a diameter, the bore providing 
a flow channel for molding material to flow into the mold 
cavity, a cylindrical gate cutter having an axis coinciding with 
an axis of the bore, and reciprocable along its axis, said gate 
cutter having a stepped cylindrical form including a main 
cylindrical portion having a diameter and a coaxial end cylin- 
drical portion of smaller diameter than the diameter of the 
main cylindrical portion and smaller than the diameter of the 
bore, said end cylindrical portion, when the mold is closed, 
being partially received in the bore of the die so as to form 
therebetween an annular gap of a radial size which determines 
a gate thickness, an outer peripheral surface of the end portion 
of said gate cutter which is received in said bore of said die 
presenting a gate land. 
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5,098,282 

METHODS AND APPARATUS FOR BURNING FUEL 

WITH LOW NO, FORMATION 

Robert E. Schwartz, Tulsa; Richard T. Waibel, Broken Arrow; 

Paul M. Rodden, Sand Springs, and Samuel O. Napier, Sa- 
pulpa, all of Okla., assignors to John Zink Company, Tulsa, 
Okla. 

Filed Sep. 7, 1990, Ser. No. 578,953 

Int. Cl.5 F23M 3/00; F23C 5/00 


US. Cl. 431—9 
\ Ss 


1. An improved burner apparatus for discharging a mixture 
of fuel and air into a furnace space wherein said mixture is 
burned and flue gases having low NO, content are formed 
therefrom comprising: 

a housing having an open end attached to said furnace space; 

means for introducing a controlled quantity of air into said 

housing and into said furnace space attached to said hous- 
ing; 

primary mixer-nozzle means for mixing fuel with flue gases 

from said furnace space and discharging the resulting 
mixture into said furnace space disposed within said hous- 
ing, said primary mixer-nozzle means including a pressur- 
ized fuel inlet for connection to a source of pressurized 
fuel and at least one flue gases inlet connection; 

flue gases conduit means connected at one end to said flue 

gases inlet connection of said primary mixer-nozzle 
means, the other end extending into said furnace space 
whereby flue gases from within said furnace space are 
drawn into said conduit and conducted to said primary 
mixer-nozzle means thereby; and 

at least one secondary fuel nozzle means attached to said 

housing having a pressurized fuel inlet for connection to a 
source of pressurized fuel for introducing additional fuel 
into said furnace space which mixes with flue gases and air 
therein, said secondary fuel nozzle means being positioned 
adjacent to said primary mixer-nozzle means. 

13. A method of discharging an at least substantially stoi- 
chiometric mixture of fuel and air into a furnace space wherein 
said mixture is burned and flue gases having low NO, content 
are formed therefrom comprising the steps of: 

discharging said air into said furnace space; 

mixing a portion of said fuel with flue gases from said fur- 

nace space to form a first fuel mixture; 
discharging said first fuel mixture into said furnace space 
whereby said mixture combines with air and is burned in 
a primary reaction zone therein and flue gases having low 
NO, content are formed therefrom; and 

discharging the remaining portion of said fuel into a second- 
ary reaction zone in said furnace space whereby said fuel 
mixes with flue gases and air contained in said furnace 
space to form a second fuel mixture which is burned in 
said secondary reaction zone and additional flue gases 
having low NO, content are formed therefrom. 


29 Claims 
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5,098,283 
COMBUSTION METHOD FOR COMBUSTING A 
PRESSURIZED FUEL 
Clarence P. Clapp, Milford, Conn., assignor to Creative Prod- 
ucts Inc. of Rossville, Rossville, Ill. 

Continuation of Ser. No. 280,891, Dec. 7, 1988, abandoned, 
which is a division of Ser. No. 179,607, Apr. 11, 1988, 
abandoned. This application Jun. 13, 1990, Ser. No. 537,018 
Int. Cl.5 F23D 14/02 

US. Cl. 431—11 
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1. A method for combusting a pressurized fuel, the method 

comprising: 

(a) providing a pressurized fuel mixture comprised of a 
normally liquid fuel and a flammable, normally gaseous 
propellant which is at least sufficiently soluble in the 
normally liquid fuel to provide a flammable gas as defined 
below; 

(b) at least during a cold start period, (i) passing the pressur- 
ized fuel mixture to a reduced pressure zone to therein 
vaporize propellant from the fuel mixture to provide 
therefrom a flammable gas separated from the fuel mix- 
ture, (ii) mixing the resultant separated flammable gas 
with combustion air to provide a start-up combustion 
mixture, and (iii) combusting the start-up combustion 
mixture in a combustion zone; 

(c) passing the pressurized fuel mixture to a heat exchange 
zone and heating it therein to vaporize the normally liquid 
fuel and provide therefrom a fuel vapor and, at least dur- 
ing the cold start period, using heat obtained from step (b) 
(iii) for thus heating the liquid fuel; and 

(d) mixing the fuel vapor with combustion air to provide a 
primary combustion mixture, and combusting the primary 
combustion mixture in the combustion zone. 


5,098,284 
PREMIX GAS BURNER HAVING A HIGH TURN DOWN 
RATIO 
Geuko van der Veen, Deventer, Netherlands, assignor to VEG- 
Gastinstituut N. V., Apeldoorn, Netherlands 
Filed Jun. 14, 1991, Ser. No. 715,350 
Claims priority, application Netherlands, Jun. 15, 1990, 
9001366 
Int. Cl.5 F23D 14/82 
US. Cl, 431—346 10 Claims 
1. A burner comprising a burner housing (1) having a con- 
nection (2) for a combustible gas/air mixture and a substan- 
tially tubular mixture passage (3) leading to a constricted 
burner throat or mouth (4), through which passage (3) the 
burner can be connected to a combustion chamber (7) which is 
part of a heat exchanger (6) or forms a flue passage leading to 
a heat exchanger, characterized by a flame arrester (8), which 
is a flashback preventer, in the form of a porous, gas/air mix- 
ture-permeable hollow body covering the entire flow-through 
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area towards the burner throat (4) and arranged with its con- 
cave side towards the burner throat (4), at a short distance 


= Nae 
war. fl 


PEELIZZIIZIEG 


{i 
* 


upstream thereof, a number of constricted auxiliary gas pas- 
sages (9) being provided around the burner throat (4). 


5,098,285 
METHOD AND SYSTEM FOR THERMAL TREATMENT 
OF FINE-GRAINED MATERIAL, PARTICULARLY FOR 
THE MANUFACTURE OF CEMENT CLINKER 

Claus Bauer, Cologne, Fed. Rep. of Germany, assignor to Klo- 

eckner-Humboldt-Deutz Aktiengesellschaft, Fed. Rep. of 

Germany 

Filed Jan. 29, 1991, Ser. No. 647,412 

Claims priority, application Fed. Rep. of Germany, Jan. 30, 

1990, 4002553 
Int. Cl.5 F27B 7/02 


USS. Cl. 432—14 7 Claims 


1. A method for the thermal treatment of fine grained mate- 
rial in the manufacture of cement clinker comprising the steps; 
preheating pulverulent calcinable material in a preheating 
zone with hot exhaust gases to partially calcine the mate- 
rial; 
further heating the material with a combustible waste mate- 
rial such as used tires to further partially calcine the mate- 
rial and burning said waste material in an excess of oxy- 
gen; 
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passing the material to a rotary tubular kiln for completion 
of the calcining; 

passing the exhaust gases from the waste burning to an 
auxiliary burner unit supplied with fuel and utilizing said 
excess oxygen and utilizing the heat of the auxiliary 
burner to further precalcine the material; 

and supplying said excessive oxygen to the waste material in 
an amount such that the oxygen content of the exhaust gas 
from the waste burning at a location following the auxil- 
iary burner unit has an oxygen content in the range of 2% 
through 3% oxygen. 


5,098,286 
REGENERATIVE THERMAL INCINERATOR 
APPARATUS 

James A. York, deceased, late of Glendale, Calif. by Dorothy M. 

York, Legal Representative , assignor to Smith Engineering 

Company, Ontario, Calif. 

Continuation of Ser. No. 443,753, Nov. 30, 1989. This 
application May 17, 1991, Ser. No. 702,617 
Int. Cl.5 F27D 17/00 


USS. Cl. 432—181 3 Claims 


1. A regenerative thermal incineration apparatus compris- 

ing: 

three regenerators each containing refractory heat exchange 
materials; 

means for directing a contaminated effluent to be processed 
into the regenerators; 

a combustion chamber common to and communicating with 
all of the regenerators having an air-fuel delivery system 
and at least one burner; 

means for selectively directing the contaminated effluent 
through a heating first regenerator, then to the combus- 
tion chamber to thereby generate a heated purified efflu- 
ent and thereafter directing said heated purified effluent 
through a cooling second regenerator to thereby produce 
a cooled purified effluent; 

means for purging an idle third regenerator of any residual 
contaminated effluent therein by displacing said contami- 
nated effluent with a portion of said heated purified efflu- 
ent generated in said combustion chamber and directing 
the purged contaminated effluent out of the third regener- 
ator in a direction away from the combustion chamber; 

means for exhausting the cooled purified effluent from the 
cooling regenerator to atmosphere; and 

means for periodically altering the direction of flow of the 
contaminated and purified effluent through the apparatus 
such that the former heating regenerator becomes the idle 
regenerator, the former cooling regenerator becomes the 
heating regenerator and the former idle regenerator be- 
comes cooling regenerator. 
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5,098,287 
LID FOR IMPROVED DENDRITIC WEB GROWTH 
Charles S. Duncan, Penn Hills; Edgar L. Kochka, Greentree; 
Paul A. Piotrowski, Monroeville, and Raymond G. Seiden- 
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during debonding without the instrument applying any force 
to the bracket, and said base/pad being of a polycarbonate 


plastic that upon application of a squeezing force by the instru- 
ment will buckle or distort to break the bond between the 


sticker, Forest Hills, all of Pa., assignors to Westinghouse bracket and the base/pad and/or the base/pad and the tooth. 


Electric Corp., Pittsburgh, Pa. 
Continuation of Ser. No. 943,092, Dec. 18, 1986, abandoned. 
This application Mar. 16, 1990, Ser. No. 525,205 
Int. Cl.5 F27B 14/10 


USS. Cl. 432—262 1 Claim 


1. A lid for a susceptor in which a crystalline material is 
melted, said lid being in the form of a plate having an inboard 
side and an outboard side and a centrally disposed counter 
bored dog-bone shaped slot through which a dendritic web of 
essentially a single crystal of said material having a dendrite 
extending along each margin is pulled, a pair of counter bored 
openings aligned with and disposed outboard and spaced from 
opposite ends of said counter bored dog-bone shaped slot and 
a groove extending between said countered dog-bone shaped 
slot and each counter bored opening; said groove extending 
partially inwardly from the outboard side to adjacent the 
inboard side of said lid deeper than said counter bores forming 
a thin strip adjacent the inboard side of the lid, whereby said 
counter bored dog-bone shaped slot, said counter bored open- 
ings and said grooves cooperate to control the radiation of heat 
from said dendritic web by preventing heat from radiating 
from the margin dendrites and allowing heat energy to radiate 
from the central portion of the web to produce a generally flat 
distribution of isotherms across the width of the web adjacent 
the location where the material crystallizes adjacent the in- 
board side of said lid to produce a wider web, which can be 
pulled at a higher rate with substantially less defects in the 
web. 


5,098,288 
FLEXIBLE BONDING PAD FOR AN ORTHODONTIC 
BRACKET 
Peter C. Kesling, LaPorte, Ind., assignor to TP Orthodontics, 
Inc., Westville, Ind. 
Filed May 4, 1990, Ser. No. 518,984 
Int. Cl.5 A61C 3/00 


1. A plastic base/pad adapted to be adhesively secured to a 
ceramic bracket, said base/pad having a bracket-engaging side 
and a tooth-engaging side adapted to be adhesively bonded to 
a tooth, said base/pad being sized to extend beyond opposed 
sides of the bracket to be easily engageable by an instrument 


5,098,289 
HEAD MODEL FOR REPRESENTING 
GNATHOLOGICAL RELATIONSHIPS 
Tibor Feher, Blumenstrasse 9, D-4000 Dusseldorf, Fed. Rep. of 
Germany 
Filed Jul. 22, 1991, Ser. No. 733,296 
Claims priority, application Fed. Rep. of Germany, Jul. 28, 
1990, 4023991; Dec. 2, 1990, 9016334[U] 
Int. Cl.5 A61C 11/00 
U.S. Cl. 433—57 


1. A model for use in the representation of gnathological 

relationships comprising: 
a first member which simulates at least a part of a skull, said 
first member including an upper jaw portion, said first 
member also including a receiver for supporting a repro- 
duction of a dental arch in said upper jaw portion; 
a second member which simulates a lower jaw, said second 
member including a receiver for supporting a reproduc- 
tion of a dental arch; 
means forming a pair of spaced apart simulated mandibular 
joints whereby an articulated connection between said 
first and second members may be established, said joint 
forming means each including: 
means defining a generally concave undulating cranial 
joint track, said track defining means being supported 
on said first member; 

means defining a simulated condyle, said simulated con- 
dyle being generally complimentary in shape to said 
track profile, said simulated condyle being supported on 
said second member and being movable relative to said 
track; and 

slide means mounted on said track defining means for 
movement in synchronism with said condyle defining 
means when said simulated condyle moves relative to 
said track, said slide means in part being visible from the 
exterior of the model; and 

means for resiliently biasing said members toward one an- 
other whereby dental arches supported therein may as- 
sume an occlusal position. 
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5,098,290 
DENTAL MODELING METHOD AND APPARATUS 
USING APERTURED MATRIX PLATE 
Jerry P. Honstein, 6543 E. Circulo Dali, Anaheim Hills, Calif. 
92807; Anthony B. Siragusa, Anaheim Hills, Calif.; Richard 
Barnes, Mission Viejo, Calif., and Victor M. Barajas, San 
Gabriel, Calif., assignors to Jerry P. Honstein, Anaheim 
Hills, Calif. 
Filed Sep. 7, 1990, Ser. No. 579,300 
Int. Cl.5 A61C 19/00 
U.S. Cl. 433—74 


1. An apparatus for fabricating a dental model which is a 
positive replica of teeth and connected soft tissue from a nega- 
tive impression mold previously made from said teeth and soft 
tissue, said apparatus comprising: 

a. a positioning matrix, said positioning matrix comprising a 
thin matrix plate of generally uniform thickness fabricated 
from a dimensionally stable material, said matrix plate 
having a polygonal aperture through its thickness dimen- 
sion, said aperture having a closed perimeter wall located 
entirely within said matrix plate, and 

. a base plate of generally uniform thickness fabricated from 
a dimensionally stable, transparent material, said base 
plate having a perimetric outline substantially identical in 
shape to the perimetric outline of said aperture in said 
matrix plate, whereby said base plate may be removably 
inserted in a direction perpendicular to the plane of said 
matrix plate, and reinserted in a precisely repeatable loca- 
tion, into said aperture of said matrix plate, and whereby 
a dental impression may be attached to a lower surface of 
said matrix plate, said base plate inserted into said aperture 
of said matrix plate in overlying relationship to said im- 
pression, and marks made at those locations on said base 
plate where dowel pins are desired, said locations being 
determined in relationship to said impression by viewing 
said impression through said transparent base plate. 


5,098,291 
PRESSURIZED MEDICANT APPLICATOR 
John P. Curtis, Bloomsbury, and James H. Kemp, Piscataway, 
both of N.J., assignors to Colgate-Palmolive Company, Pis- 
cataway, N.J. 

Continuation-in-part of Ser. No. 338,259, Apr. 14, 1989, Pat. No. 
4,958,751. This application Dec. 18, 1989, Ser. No. 452,025 
Int. Cl.5 A61C 5/04; B65D 83/20 
US. Cl. 433—89 15 Claims 

1. An oral hygiene device comprising a replaceable pressur- 
ized cartridge fitted into one end of a body housing, said body 
housing having at the other end means to deliver a substance to 
a particular region of the oral cavity, said body housing having 
a fitment means which is actuated by a trigger, one end of said 
fitment means receiving said replaceable pressurized cartridge 
and the other end of said fitment means connected by a conduit 
to said means to deliver a substance to a particular region of 
said oral cavity, said replaceable pressurized cartridge having 
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a vapor tap valve whereby said replaceable pressurized car- 
tridge can deliver said substance from the top or bottom of said 
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replaceable pressurized cartridge depending on the orientation 
of said oral hygiene device. 


5,098,292 
DENTAL INSTRUMENT 
Sargon Lazarof, 15215 Magnolia Blvd., #126, Sherman Oaks, 
Calif. 91403 
Continuation-in-part of Ser. No. 487,837, Mar. 5, 1990, 
abandoned. This application Jun. 4, 1990, Ser. No. 532,853 
Int. Cl.5 A61C 3/00 


US. Cl, 433—141 10 Claims 


1. A dental instrument for use in filling cavities with a light 

activated filling compound, comprising: 

(a) an elongated body having first and second ends; 

(b) a plurality of tips adapted to be removably connected to 
said body, each said tip having a first portion in substantial 
coaxial alignment with said elongated body and an inte- 
gral second portion extending angularly with respect to 
the longitudinal axis of said elongated body said second 
portion terminating in a fixed extremity having a continu- 
ous, closed surface for packing and shaping the filling 
compound, said tip being constructed of a material that 
will conduct a beam of light from said first end to said 
second end; and 

(c) a light beam generating means operably associated with 
said top for generating a beam of light and directing it 
toward said first end of said tip. 
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5,098,293 
DEVICE FOR IMPLANT WORK 

Lennart Lééf, Goteborg, Sweden, and Pierre-Luc Maillefer, 

Ballaigues, Switzerland, assignors to Nobelpharma AB, Goth- 

enburg, Sweden 

Filed Apr. 23, 1991, Ser. No. 689,477 
Claims priority, application Sweden, Apr. 24, 1990, 9001472 
Int. Cl.5 A61C 3/02 

U.S. Cl. 433—165 








1. An apparatus for reducing the number of different lengths 
required in machining instruments used in connection with 
implant work the machining instrument including an attach- 
ment part for attachment to a rotary unit for rotation of the 
machining instrument, said apparatus comprising: 

an extension unit including a first end, a second end and a 

central section extending therebetween, 

an attachment element of said extension unit provided at said 

first end and corresponding to said attachment part of the 
machining instrument, said attachment element allowing 
for mounting of said extension unit onto said rotating unit; 

a bearing recess extending from said second end of said 

extension unit for receiving the attachment part of the 
machining instrument therein; 

means provided in said central section of said extension unit 

for indicating longitudinal insertion position of said at- 
tachment part of the machining instrument inside said 
extension unit and for access to the inserted machining 
instrument for effecting separation of the machining in- 
strument from said extension unit. 

an actuation surface provided in said bearing recess of said 

extension unit, said actuation surface being substantially 
straight in the longitudinal and transverse direction of said 
extension unit and a substantially straight corresponding 
opposite surface on the attachment part of the machining 
instrument, said actuation surface being inclined along the 
longitudinal axis of said extension unit, said corresponding 
opposite surface being substantially parallel with the lon- 


gitudinal axis of the extension unit, wherein an angle of 


inclination is so selected that a wedging action occurs 
between said actuation and opposite surface upon inser- 
tion of said attachment part into said recess of said exten- 
sion unit to thereby fixedly connect said machining instru- 
ment within said extension unit. 


5,098,294 
DENTAL IMPLANT 
Chong J. Lee, 291-1, Namgajwa-Dong, Seodaemun-Gu, Seoul, 
and Dong S. Kim, 5-5,852-744, Mia 7-Dong, Dobong-Gu, 
Seoul, both of Rep. of Korea 
Filed Jun. 25, 1991, Ser. No. 720,393 
Claims priority, application Rep. of Korea, Feb. 1, 1991, 
91-1738 
Int. Cl.5 A61C 8/00 
U.S. Cl. 433—169 13 Claims 
1. A dental implant for placement into a jaw bone, said 
dental implant comprising: 
an elongated body (103) having an upper part (104) and a 
lower part (106), with said lower part terminating in a 
concave surface and with a bore extending through said 
elongated body; 
an artificial tooth securing means for securing an artificial 
tooth to said upper part of said elongated body; 
a shock force dampening member (130) for attenuating 
shock received by said elongated body in use and config- 
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ured to be received against said concave surface of said 
elongated body; 

a supporting ring (140) for supporting said shock dampening 
member (130) and having an upper surface and a lower 
surface, with said upper surface receiving, in use, said 
shock force dampening member and having an opening 
extending therethrough; 

said shock force dampening member further including an 
aperture formed therethrough whereby said bore, said 
aperture and said opening together form a passageway; 

jaw bone securing means for securing said implant in use to 
the jaw bone; and 


a passageway securing means for securing said elongated 
body, said shock force dampening member and said sup- 
porting ring to said jaw bone securing means to permit in 
use said elongated body to move relative to said jaw bone 
securing means and said passageway securing means 
thereby enabling said shock force dampening member to 
attenuate chewing forces generated in use against said 
implant and to tension said elongated body, said shock 
force dampening member and said supporting ring against 
said jaw bone securing means to ensure protection against 
foreign material invasion into said implant in the absence 
of a chewing force. 


5,098,295 
PLUG CONNECTION 

Walter Diirr, Remchingen, and Axel Kirsch, Talstr. 23, 7024 

Filderstadt, both of Fed. Rep. of Germany, assignors to Axel 

Kirsch and Eberle Medizintechnische Elemente GmbH, Fed. 

Rep. of Germany 

Filed Feb. 14, 1990, Ser. No. 480,066 

Claims priority, application Fed. Rep. of Germany, Feb. 14, 

1989, 3904340 
Int. Cl.5 A61C 13/225 

US, Cl. 433—172 14 Claims 

1. A plug connection for the detachable fitting of a prosthe- 
sis structure or the like to a fixing head of a post, said plug 
connection comprising a post having a plug part having a 
longitudinal axis of symmetry and being formed by a cylindri- 
cal base connected to an upper end of the post and a mush- 
room-shaped top being connected to said base, said mushroom- 
shaped top having a portion with a maximum diameter greater 
than the external diameter of the base, said portion being adja- 
cent the base to form a constriction having a shoulder, said 
mushroom-shaped top extending from said portion of a maxi- 
mum diameter with a circumferential continuous conical sur- 
face extending to a flattened tip; a socket part for supporting 
the prosthesis structure, said socket part having a cavity with 
an inner end surface essentially perpendicular to said longitudi- 
nal axis with a wall portion extending therefrom essentially 
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concentrically to said longitudinal axis, said wall portion hav- 
ing a ring recess spaced from said end surface and opening into 
the cavity in the vicinity of said construction, and an elastic 
clamping ring of an elastic material received in said recess and 
said constriction; and means for cushioning the socket part on 
said plug part in both a longitudinal direction and a direction at 
right angles thereto, said means comprising a bearing ring 
being an O-ring of an elastic plastic material, the material of the 
clamping ring being much more rigid than the material of the 
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O-ring, said O-ring being disposed in a circular groove pro- 
vided in said wall portion of said cavity adjacent said inner end 
surface and in contact with the end surface so that with a 
socket part inserted on the plug part with the clamping ring 
engaging the shoulder said bearing ring is positioned between 
the inner end surface of the cavity of the socket part and the 
circumferential continuous conical surface of the top to cush- 
ion forces applies to the prosthesis substantially in both the 
direction of said longitudinal axis of symmetry of the plug part 
and in the direction at right angles thereto. 


5,098,296 
SUBPERIOSTEAL DENTURE SUPPORTING FIXTURE 
IMPLANT 
Ronald P. Cullen, Canford Cliffs House, 2 Meriden Close, 
Poole, Dorset BH13 7JT, England 
Filed Aug. 6, 1990, Ser. No. 563,267 
Int. Cl.5 A61C 8/00 
US. Cl. 433—173 


1. An oral implant support fixture for a prosthetic denture 

structure comprising: 

a plurality of individual non-custom built fixture posts 
adapted to be seated on the jaw bone in a subperiosteal 
position with each post being separated from the other 
posts and each post having a circular disk base portion 
having a flat bottom surface adapted to rest on said jaw 
bone, and a shaft portion which is adapted to extend 
through the fibromucousal tissue into the oral cavity; and 
denture fixture retention bar having openings therein 
which openings are adapted to be aligned with said shaft 
portions, said retention bar being mounted on and con- 
nected to said fixture post shaft portions and adapted to 
rest on the gingival surface. 
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5,098,297 
APPARATUS FOR APPLICATION OF A TOOTH 
DESENSITIZING COMPOSITION 
Srinivas Chari, Northfield, and Dennis Groat, Libertyville, both 

of Ill., assignors to John O. Butler Company, Chicago, Ill. 

Continuation-in-part of Ser. No. 253,090, Oct. 4, 1988, 
abandoned. This application Apr. 23, 1990, Ser. No. 512,976 

Int. Cl.5 A61C 5/00 


USS. Cl. 433—215 25 Claims 


1. A disposable apparatus for application of an aqueous 
solution of monopotassium monohydrogen oxalate to exposed 
dentinal surfaces, said solution being dispensed from a dispos- 
able unit-dose applicator including: 

an elongated flexible body forming a cavity and having one 
open end, 

a crushable sealed ampule housed in said cavity and contain- 
ing said solution, 

a crushed material retainer secured to and within said flexi- 
ble body and separating said cavity from said open end, 
said crushed material retainer comprising a porous disc 
filter, and 

a liquid dispensing material secured to said flexible body 
adjacent said crushed material retainer opposite said cav- 
ity and extending beyond said open end, 

whereby, upon squeezing of said flexible body, said ampule 
is crushed permitting said solution to soak through said 
retainer and saturate said dispensing material, thus allow- 
ing an application of said solution to accessible dentinal 
surfaces, 

wherein said dispensing material is a cotton pellet. 


5,098,298 
APPLIANCE AND METHOD OF USE FOR FILLING AN 
ENDODONTICALLY PREPARED ROOT CANAL 
William B. Johnson, 5010 E. 68th St., Ste. 104, Tulsa, Okia. 
74136 
Filed Apr. 18, 1991, Ser. No. 687,305 
Int. C1.5 A61C 5/02 
USS, Cl. 433—224 7 Claims 
1. An appliance for use in filling an endodontically prepared 
root canal comprising: 
an elongated shaft having a proximal end and distal end, the 
shaft having a distal end portion adjacent said distal end, 
the distal end portion being of diameter dimensioned to be 
received in a root canal, the distal end portion having a 
spiral thread thereon; 
filler material cured onto said shaft distal end portion to a 
state that is, at ambient temperatures, essentially a solid, 
said filler material cured onto said shaft distal end portion 
being subject to being heated to a plastic state; and 
said shaft having a shank portion at said proximal end and 
said shank having means for engaging the chuck of a 
dental tool for rotating to said shaft, said shaft distal end 
portion having said filler material thereon being heatable 
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to a plastic state and then being insertable in a root canal 
and adaptable to be rotated by a dental tool to auger said 
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plastic filler material off of said shaft distal end portion 
and into the root canal, said shaft being removed from the 
root canal as said filler material is augured into the canal. 


5,098,299 
COMPOSITIONS AND METHODS FOR REPAIRING 
AND SEALING RUBBER DAMS AND ISOLATING 
TISSUE 
Dan E. Fischer, Salt Lake City, Utah, assignor to Ultradent 
Products, Inc., Salt Lake City, Utah 
Filed Jul. 11, 1989, Ser. No. 378,596 
Int. Cl.5 A61K 6/08 
US. Cl. 433—215 


1. A composition for repairing and sealing dental dams or 
other dental appliances in the mouth of a patient, the composi- 
tion comprising: 

a silicone-based material in an amount ranging from about 
15% to about 60% by weight of the composition, wherein 
the silicone-based material provides to the composition 
sufficient properties of hydrophobicity and adhesion such 
that the composition is substantially insoluble in the aque- 
ous environment of the mouth of the patient, while adher- 
ing to the dental dam or other dental appliance; 

a lower weight aliphatic glycol in an amount up to about 
60% by weight of the composition, wherein the glycol 
provides to the composition sufficient properties of hydro- 
philicity that the composition adheres to a moist dental 
dam or other dental appliance; and 

a cellulosic material in an amount ranging from about 10% 
to about 60% by weight of the composition, wherein the 
cellulosic material substantially maintains the homogene- 
ity of the composition including the silicone-based mate- 
rial and the glycol. 
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5,098,300 
SURE CONTACT APPLIANCE AND PRECISION 

INSERTS 

Tarek O. Zaki, 1248 Gunn Hall Dr., Ste. 102, Virginia Beach, 

Va. 23454 
Filed Jun. 21, 1991, Ser. No. 718,756 
Int. Cl.5 A61C 5/04 
U.S. Cl. 433—229 


1. An assembly for use in restoring a tooth and for forming 
a contact area with a next adjacent tooth comprising: 

a pre-formed, relatively rigid insert body having a side face 
adapted to face outwardly from a cavity being filled 
towards a tooth adjacent to the tooth being restored, said 
outwardly facing side face defining a convex portion for 
providing a contact area with the adjacent tooth; and 

means for urging the insert body towards the next adjacent 
tooth with a constant, predetermined force whereby the 
restored tooth and the next adjacent tooth will have a 
natural disposition with said insert body firmly and prede- 
terminately positioned in the cavity of the restored tooth 
and immediately adjacent said adjacent tooth and substan- 
tially in contact therewith, said means for urging compris- 
ing spring means. 


5,098,301 
MULTIPLICATION FACTS LEARNING AID 
Kenneth C. Woods, Rte. 1, Box 106-AAA, Wellington, Mo. 
64097 
Filed Jun. 18, 1990, Ser. No. 539,922 
Int. Cl.5 GO9B 1/00 
U.S. Cl. 434—195 


Tapgasecasal 


ofa o{eo|s0\co| reo) fool 


Hee enselooke Bele 1 1 
\ \— ; BH 
Wi tetereatprero}- PtH H 


Nye Tere 50156} 
fsfotsolelt 7 
PH 


1. A kit of materials for teaching multiplication facts com- 
prising an open base and a plurality of square plies set one in 
front of the other on said base and laterally shiftable to the left 
on said base, each of said square plies corresponding to a differ- 
ent numeral from a consecutive set of numerals and including 
numeric indicia means corresponding to said numeral with 
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which the ply is associated, and each of said square plies hav- 
ing a total number of cubical units corresponding to the square By=Owlh 
of its associated numeral wherein each successive ply is gradu- 
ated in height and width whereby a user may view and manip- wherein B2= width of the opaque bars of the grid-like pat- 
ulate said square plies relative to each of the other square plies tern, 
to increase the user’s understanding of multiplication and rela- =Ow=overall combined width of the stripes of said first 
tionships of numbers. image, 

I,;=combined width of the stripes of said first image; 
superimposing, aligning, and moving said second striped 


PROCESS AND DISPLAY WITH MOVABLE IMAGES image in offset relationship upon said first striped image so 
Yoshi Sekiguchi, 437 Marshman, Highland Park, Ill. 60035 that at least part of said first opaque portions of said first 
Filed Dec. 7, 1989, Ser. No. 447,064 striped image are aligned in registration with and superim- 
Int. Cl.5 GO9B 19/00 posed upon part of said spacer portions of said second 
USS. Cl. 434—426 3 Claims striped image and at least part of said first spacer portions 
of said first striped image are aligned in registration with 
and superimposed upon part of said second opaque por- 
tions of said second striped image; 
printing said grid-like pattern on a first web comprising 
substantially transparent semi-rigid shape-sustaining por- 
tions; and 
printing said superimposed images on a second web compris- 
ing a backing sheet. 


5,098,302 


5,098,303 
METHOD FOR BLEACHING TEETH 
Dan E. Fischer, Sandy, Utah, assignor to Ultradent Products, 
1. A process for producing a display, comprising the steps of: —_Ine., Salt Lake City, Utah 
generating an overlying grid-like pattern with a central Continuation-in-part of Ser. No. 497,934, Mar. 22, 1990. This 
processing unit, said grid-like pattern having a set of ali- application Jul. 13, 1990, Ser. No. 553,168 
quot spaced substantially uniform opaque bars and a set of Int. Cl.5 A61C 5/00 
aliquot substantially uniform slit-like spaces providing U.S, Cl. 433—215 15 Claims 
windows between said bars; 
displaying said grid-like pattern on a monitor comprising a 
display screen of said central processing unit; 
generating a first intermediate image on said central process- 
ing unit, said first intermediate image being smaller than 
said grid-like pattern; 
displaying said first intermediate image on said screen at a 
different location than said pattern; 
generating a second intermediate image on said central pro- 
cessing unit by electronically copying said first intermedi- 
ate image, moving said copied image to a different loca- 
tion on said screen than said first intermediate image and 
said pattern, and electronically altering and modifying at 
least part of the overall appearance and shape of said 
copied second intermediate image so that a substantial 
portion of said second intermediate image is substantially : ; a 
different than said first intermediate image; 1. A method for bleaching a patient’s teeth comprising: 
masking and striping said first intermediate image by moving __(@) Obtaining a dental tray configured to cover a patient’s 
and overlaying said grid-like pattern on said first image teeth surfaces to be bleached and configured to hold a 
and screening, substantially removing, and deleting por- quantity of dental bleaching composition; 
tions of said first intermediate image behind said bars to  (b) placing a quantity of dental bleaching composition 
form a striped first image having an array of aliquot within the dental tray, said dental bleaching composition 
spaced obstructed first spacer portions defining a first set comprising: 
of spaces behind said bars and an array of aliquot spaced a quantity of dental bleaching agent capable of bleaching 
first stripes comprising first opaque portions behind and vital tooth surfaces in contact with said dental bleach- 
substantially corresponding to the width of said windows; ing agent; and 
masking and striping said second intermediate image by a matrix material into which the dental bleaching agent is 
— and = erlaying said grid-like pattern on said sec- dispersed, said matrix material including carbox- 
ond intermediate —— and by ee substantially ypolymethylene in the range from about 3.5% to about 
removing, and deleting portions of said second intermedi- 12% b iste oil tak dental binkatilnn: aeeennitiions 
ate image behind said bars to form a striped second image i Se ee a aha agpe 
having an array of aliquot spaced obstructed second (c) positioning the dental tray over the patient s teeth sur- 
faces such that a portion of the dental bleaching composi- 


spacer portions defining a second set of spaces behind said ee : LF 
bars and an array of aliquot spaced second stripes com- tion is in contact with the patient’s teeth surfaces to be 
bleached; 


prising second opaque portions behind and substantially . : “ail 
corresponding to the width of said windows; (d) allowing the dental tray to remain positioned over the 
said images being formed substantially in accordance with patient’s teeth surfaces; and 
the following formula (e) removing the dental tray from the patient’s teeth. 
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5,098,304 
DENTAL MATERIALS AND PROCESS UTILIZING 
ETCHED SILANATED GLASS FIBER 


GENERAL AND MECHANICAL 


5,098,306 
CARD EDGE CONNECTOR WITH SWITCHING 
CONTACTS 


Jonathan Scharf, 364-A7 St. Andrews Rd., Glenmoore, Pa. Rocco J. Noschese, Wilton; Michael N. Perugini, Southington, 


19343 
Filed May 15, 1990, Ser. No. 524,242 
Int. Cl.5 A61C 5/00 


USS. Cl. 433—215 16 Claims 


1. A process for restoring or stabilizing one or more teeth, 
comprising the steps of: 
etching a material comprised of glass fiber with an etchant; 
applying an organo-functional silane to the etched material; 
and 
reconstructing or stabilizing one or more teeth utilizing said 
etched silanated glass fiber embedded in a resin. 


5,098,305 
MEMORY METAL ELECTRICAL CONNECTOR 
Nicholas J. Krajewski; David J. Johnson, both of Chippewa 
Falls, and Arthur O. Kunstmann, Weyerhauser, all of Wis., 
assignors to Cray Research, Inc., Minneapolis, Minn. 
Continuation-in-part of Ser. No. 53,142, May 21, 1987. This 
application Mar. 17, 1989, Ser. No. 324,906 
Int. Cl.5 HOIR 9/09 

59 Claims 


1. An electrical connector for use in forming an electrical 
connection between through-plated holes of a plurality of 
electronic circuit assemblies comprising a memory metal wire 
formed substantially of metal exhibiting a shape-memory effect 
having a generally linear shape along a longitudinal axis in- 
cluding a plurality of off-axis displacements formed as a contin- 
uous part of said wire and adapted for making electrical 
contact within the through-plated holes. 


and Yuetchin Hoi, Shelton, all of Conn., assignors to Burndy 
Corporation, Norwalk, Conn. 
Filed Feb. 20, 1991, Ser. No. 658,115 
Int. Cl.5 HO1R 29/00 
U.S. Cl, 439—188 


1. A card edge connector comprising: 

a housing comprised of electrically insulating material and 
having a card edge receiving slot and at least one row of 
contact chambers partially open to said slot; 

a plurality of spring contacts at least partially movably posi- 
tioned in said contact chambers; and 

means for selectively electrically connecting at least two of 
said contacts to each other, said means for connecting 
comprising said at least two contacts being located adja- 
cent each other in said at least one row of contact cham- 
bers and being movable into and out of contact with each 
other. 


5,098,307 
ADJUSTABLE DUPLEX RECEPTACLE 
Thomas E. Francisco, 2676 Eggert Rd., Tonawanda, N.Y. 14150 
Filed Mar. 11, 1991, Ser. No. 667,463 
Int. Cl.5 HO1IR 29/00 
U.S. Cl. 439—189 


1. An adjustable duplex receptacle comprised of: 
(a) a body comprised of a first female receptacle and a sec- 
ond female receptacle, 
(b) a first integral electrical contact, a second integral electri- 
cal contact, a third integral electrical contact, and a fourth 
integral electrical contact, wherein: 
said first, integral electrical contact is comprised of a first 
terminal and a second terminal and a first terminal 
screw, 

said second integral contact is comprised of a third termi- 
nal, a second terminal screw, and a first contact plate, 

said third, integral contact is comprised of a third terminal 
screw and a second contact plate, said fourth, integral 
contact is comprised of a fourth terminal and a third 
movable contact plate, 
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said third movable contact plate is disposed between said 
first contact plate and said second contact plate and is 
contiguous with one of said first contact plate and said 
second contact plate, 

(c) resilient means tending to urge said third contact plate 
towards said first contact plate; 

(d) a movable rod in contact with said third contact plate; 

(e) means for locking said rod when said third contact plate 
is contiguous with said second contact plate; 

(f) means for unlocking said rod and allowing said resilient 
means to force said third contact plate in contact with said 
first contact plate; 

(g) means for directly connecting an electrical power supply 
to said first integral electrical contact, and 

(h) means for directly connecting an electrical power supply 
to said second integral electrical contact. 


5,098,308 
AIR SPRING HAVING AN ARRANGEMENT FOR 
CONNECTING LINES 

Maximilian Seibel, Sindelfingen, Fed. Rep. of Germany, as- 

signor to Dr. Ing. h.c.F. Porsche AG, Fed. Rep. of Germany 

Filed Sep. 20, 1989, Ser. No. 409,795 

Claims priority, application Fed. Rep. of Germany, Sep. 20, 

1988, 3831859 
Int. Cl.5 HO1R 4/60 


US. Cl. 439—192 16 Claims 


1. An arrangement for releasable connection of lines for an 
electrically controlled pneumatic level control system, com- 
prising: 

a One-part housing with integrated air and electric line con- 

nections, 

sealing ring means for closing of the connections toward the 

outside, and holding plate means for fixing the housing at 
an air spring, 

wherein the electric connection includes an insert part ar- 

ranged in a passage opening of the housing and a cable 
relief element-fitted on the insert part, said cable relief 
element having transversely arranged notches into which 
electric line means are clamped, which electric line means 
are guided to the air spring and are connected with 
contact pins protruding through the insert part, said cable 
relief element being detachably arranged in the passage 
opening of the insert part to accommodate repairs and the 
like. 


OFFICIAL GAZETTE 
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5,098,309 

HIGH DENSITY CONNECTOR WITH CONTACT WIPE 
Frederick R. Deak, Kernersville; David J. Goetzinger, Winston- 

Salem, and Robert M. Renn, Pfafftown, all of N.C., assignors 

to AMP Incorporated, Harrisburg, Pa. 

Filed Apr. 15, 1991, Ser. No. 686,223 
Int. Cl.5 HOIR 13/15 

US. Cl. 439—260 


1. An electrical connector for interconnecting contact traces 
of first and second component boards each carrying surface- 
mounted contacts and said second board having a drive sur- 
face, said connector including mounting means affixed to the 
first board adapted to receive and hold the second board to 
align the contacts of each board in a spaced relationship, an 
interconnection means including a flexible circuit having 
contacts of the first and second boards and with the circuit 
contacts interconnected by circuit tyraces, the interconnection 
means further including a rod means mounting and joining said 
flexible circuit and operable to support said circuit structurally 
and drive said circuit in movement to effect an interconnection 
of the contacts of the second board to the contacts of the first 
board through the circuit contacts and circuit traces, said 
mounting means including interior surfaces carrying the ends 
of the said rod means and cam means fitted in said mounting 
means and rotatably operable to effect a displacement of said 
rod means to drive the said circuit contacts in movement 
against the contacts of the first and second boards, said cam 
means including cam surfaces shaped to drive said drive sur- 
faces in first and second displacements to effect wipe and 
backwipe of the contacts of the second board by said circuit 
contacts to provide a resulting low-resistance, stable electrical 
interface between said contacts. 


5,098,310 
ELECTRICAL CONNECTOR ASSEMBLY WITH 
IMPROVED WATER SEAL 
Rudy Avramovich, Libertyville; Horacio A. Baggio, Niles; Sim- 
eon T. Lee, and Patrick J. Stearns, both of Barrington, all of 
Ill, assignors to Woodhead Industries, Inc., Northbrook, Ill. 
Continuation of Ser. No. 481,587, Feb. 20, 1990, abandoned. 
This application Jun. 24, 1991, Ser. No. 723,696 
Int. Cl.5 HOIR 13/52 


USS. Cl. 439—282 4 Claims 
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1. Ina quick disconnect electrical connector including a plug 
assembly comprising a plug base, a plug insert having a plural- 
ity of male connecting elements and a plug housing integrally 
molded of elastomeric material to the exterior of said plug 
base, and a connector assembly comprising a connector base, 
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connector insert having a plurality of receptacle connecting 
elements for electrically coupling with corresponding ones of 
said male connecting elements and a connector housing inte- 
grally molded of elastomeric material to the exterior of said 
connector base, an improved liquid seal comprising: one of said 
housings forming a circumferential tongue at the leading por- 
tion thereof, said tongue having an inner and an outer sealing 
surface, said sealing surfaces being tapered toward each other 
when viewed in axial section such that the leading edge of the 
tongue has a lesser thickness than the base of the tongue, a 
peripheral rim integrally molded on the outer surface of said 
one housing adjacent the base of said tongue and defining a 
circumferential flat annular surface; and the other of said hous- 
ings having a peripheral skirt forming an annular groove defin- 
ing a first and a second sealing surface constructed and ar- 
ranged to engage and seal with said inner and outer sealing 
surfaces of said tongue respectively in an interference fit, the 
foremost leading edge of said skirt defining a corresponding 
circumferential flat annular surface for engaging said circum- 
ferential flat annular surface of said tongue and the leading 
edge of said tongue being spaced slightly from the innermost 


GENERAL AND MECHANICAL 


5,098,312 
EQUIPMENT CONNECTOR 
Walter Raczynski, 1601 Lexington, Arlington Heights, Ill. 
60004 
Filed Jul. 11, 1991, Ser. No. 728,262 
Int. Cl.5 HOIR 13/627 
US. Cl. 439—362 


1. An apparatus for securely connecting a plug to a socket 


depth of said groove in said skirt whereby a labyrinth seal of apparatus of computer-related equipment, said apparatus com- 
three pairs of continuously engaging surfaces is formed when 
said plug assembly is assembled to said connector assembly. 


5,098,311 
HERMAPHRODITIC INTERCONNECT SYSTEM 

Alan L. Roath, Madison; James A. Bacnik, Mentor; John T. 

Venaleck, Madison, and Howard J. Venaleck, Painesville, all 

of Ohio, assignors to Ohio Associated Enterprises, Inc., 

Painesville, Ohio 

Filed Jun. 12, 1989, Ser. No. 365,011 
Int. C1.5 HOIR 13/28 


1. An electrical interconnection system, comprising two 
substantially identical electrical connectors, each including 
electrical contact means for making an electrical connection, 
and housing means for supporting said electrical contact 
means, said housing means having guiding means for guiding 
the housing means into aligned coupled relation with the hous- 
ing means of the other electrical connector to place the respec- 
tive electrical contact means of said respective electrical con- 
nectors in electrical connecting relation, said electrical contact 
means comprising plural electrical contacts arranged in a row, 
each contact including a base and a contacting portion, said 
contacting portion including a cantilever arm protruding from 
said base and a curved contacting surface area at the distal end 
of said cantilever arm for contacting with a contact of similar 
configuration, and the contacting surface area of a plurality of 
said electrical contacts facing in respectively opposite direc- 
tions such that said electrical contacts impart on said housing 
means about an axis parallel to said row of electrical contacts 
a net moment substantially equal to zero when in said electrical 
connecting relation. 


prising: 

a housing in which the plug is fixed; 

a plurality of male elements, each of said male elements 
including a forward end and a rearward end, said forward 
ends projecting outward from a forward wall of said 
housing and sized and shaped to be received within open- 
ings associated with the socket, said rearward ends mated 
to a plurality of pulleys; 

a continuous belt wrapped around said housing, said belt 
including an outer surface and an inner surface, said outer 
surface positioned adjacent to a surface of a surrounding 
wall of said housing, said inner surface in engaging 
contact with said plurality of pulleys; and 

whereby application of manipulative force to said outer 
surface causes said belt and thereby said plurality of pul- 
leys and said plurality of male elements mated to said 
pulleys to rotate in synchronized fashion, whereby said 
male elements are uniformly receivable within said open- 
ings. 


5,098,313 

CONNECTOR FOR MULTI-CONDUCTOR CABLES 
Michael J. C. Marsh, and Christian G. Ellenberger, both of 

Johannesburg, South Africa, assignors to C.S.I.R., South 

Africa 

Filed Feb. 26, 1991, Ser. No. 660,816 

Claims priority, application South Africa, Apr. 24, 1990, 

90/3093 
Int. Cl.5 HO1R 13/00 


US. Cl. 439—495 17 Claims 


1. A connector for joining multi-conductor cables compris- 
ing a first connector element adapted to be fixed to a first 
multi-conductor cable and a second, mating connector element 
adapted to be fixed to a second multi-conductor cable; the first 
connector element comprising a first body for holding sections 
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of the conductors of the first cable in a spaced apart relation- 
ship and defining upstanding formations over which the spaced 
apart sections of the conductors of the first cable are passed in 
use; the second connector element comprising a second body 
for holding sections of the conductors of the second cable in a 
spaced apart relationship and defining apertures adjacent to the 
spaced apart sections of the conductors of the second cable 
which are shaped to receive the upstanding formations of the 
first connector element, so that respective conductors of the 
first and second cables are urged into engagement with one 
another when the first and second connector elements are 
mated. 


5,098,314 
EYELET TERMINATION FOR COAXIAL CABLE 
Lou Castagna, and Richard E. Rothenberger, both of Harris- 
burg, Pa., assignors to AMP Incorporated, Harrisburg, Pa. 
Filed May 30, 1991, Ser. No. 707,479 
Int. Cl.5 HOIR 17/04 


USS. Cl. 439—578 6 Claims 


1. An electrical contact for joining a ground wire of a coax- 
ial cable to an electrical connector comprising: a first ring 
assembled concentrically over a coaxial cable, a conductive 
second ring assembled over the first ring and clamped against 
a ground wire of the cable, the first ring and the second ring 


having upturned lips, one overlapping the other, and the sec- 
ond ring being joined conductively to a conductive ground 
contact of the connector. 


5,098,315 
SEAL RETAINER FOR ELECTRICAL CONNECTORS 
Kenneth J. Scowen, Springfield, N.J., assignor to Dill Products 
Incorporated, Norristown, Pa. 
Filed Nov. 8, 1990, Ser. No. 610,802 
Int. Cl.5 HOIR 13/42, 13/424 
U.S. Cl. 439—587 


1. In combination, a connector body having at least one 
cavity for receiving a wire with a seal disposed around said 
wire, 

a seal retainer, said retainer comprising a retainer plate hav- 
ing at least one slot therein, said plate being adapted for 
disposition against said connector body over said cavity 
for engagement with the wire seal and with the wire 
extending through said slot so that a peripheral flange 
extending inwardly from the plate substantially abuts an 
end of the connector body when said seal retainer is dis- 


OFFICIAL GAZETTE 


MARCH 24, 1992 


posed against said connector body over said cavity for 
engagement with the wire seal, 

and means for demountably securing said retainer in place, 
said means comprising at least one dovetail tab extending 
from each of two opposed sides of said retainer plate, and 
dovetail recesses on said connector body aligned with said 
tabs for receiving said tabs in locking engagement, said 
dovetail tab having a wider outer end adapted to engage 
said recesses by a gradual deformation of the wide outer 
end when the dovetail tab is placed in position over the 
recesses. 


5,098,316 
EQUIPMENT TERMINAL PLUG 
Hans-Josef Kéllmann, and Wolfgang Hohorst, both of Minden, 
Fed. Rep. of Germany, assignors to Wago Verwaltungsgesell- 
schaft mbH, Minden, Fed. Rep. of Germany 
Filed Jan. 31, 1991, Ser. No. 648,632 
Claims priority, application Fed. Rep. of Germany, May 2, 
1990, 4003701 
Int. Cl.5 HO1IR 13/00 


USS. Cl. 439—717 8 Claims 
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1. In an equipment terminal plug including at least one termi- 
nal pole, a plurality of spring clamp conductor terminal plugs 
to each pole for receiving electrical conductors in electrical 
contact therein and a socket part for each pole for receiving an 
electrical apparatus plug pin in electrical contact therein, the 
improvement comprising the conductor terminal plugs of each 
pole being disposed in a substantially parallel, conductor termi- 
nal plugs, the conductor terminal plugs of each pole being 
integrally constructed from a onepiece, resilient, conductive 
contact application sheet, the socket part of each pole having 
an axial direction extending in the direction of the aligned row 
thereof and an axial length corresponding to the length of the 
aligned row thereof, the socket part of each pole having a first 
side portion which is defined by a formed face integrally 
formed in the contact application sheet thereof and an opposite 
second side portion defined by at least one contact row inte- 
grally formed in the contact application sheet thereof, the 
formed face and at least one contact row of each socket part 
being adapted for resiliently engaging opposite side portions of 
one electrical apparatus plug pin received therein for electri- 
cally connecting the equipment terminal plug thereto. 


5,098,317 
SLIP RESISTANT CONNECTIVE DEVICE 
Frederick L. Lau, Skokie, Ill., assignor to Switchcraft Inc., 
Chicago, Ill. 
Filed Dec. 31, 1990, Ser. No. 636,309 
Int. Cl.5 HOIR 4/48 
U.S, Cl. 439—729 8 Claims 

1. An elongated solderless connector device comprising: 

a tip terminal plug; 

a dielectric housing disposed longitudinally to said tip termi- 
nal plug, said dielectric housing having a distal transverse 
wall with a port adapted for receiving a stripped end of a 
connector wire; 

a strip conductor disposed in said housing and being electri- 
cally connected to said tip terminal plug, said strip con- 
ductor being longitudinally aligned with said tip terminal 
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plug and having an angled end distal from said tip terminal 
plug; and 


GENERAL AND MECHANICAL 


an assembly disposed in said dielectric housing, said assem- Thomas H. McGaffigan, Half Moon Bay, and Philip T. O’Brien, 


bly comprising a cover and a resilient U-shaped spring 
clamp member having a first arm attached to said cover 
and a second rotatable arm, said assembly having a first 
end pivotally coupled to said housing and a second end 


pivotable between an open position spaced from said 
angled end and a closed position transversely adjacent to 
said angled end wherein, in said closed position, said 
angled end and said second arm of said resilient spring 
clamp member are adapted for clamping therebetween a 
conductor wire inserted through said port while said 
resilient spring clamp member is in said open position. 


5,098,318 
ELECTRICAL CONTACT ASSEMBLY 

Ernst Suter, Koelliken, Switzerland, assignor to Sprecher Ener- 

gie AG, Oberentfelden, Switzerland 

Filed Apr. 10, 1991, Ser. No. 683,045 

Claims priority, application Switzerland, Apr. 10, 1990, 

1225/90 
Int. Cl.5 HOIR 4/48 


US. Cl. 439—819 12 Claims 


42 53 61 64 45 S2 432 SI 


1. An electrical contact assembly comprising a contact car- 
rier having integral symmetrical opposed rows of comb-like 
guides, opposed rows of double-ended contact fingers 
mounted in the respective guides, a first contact piece sup- 
ported by the contact carrier between the contact fingers at 
one end of the fingers, a second contact piece for insertion 
between the contact fingers at an opposite end of the fingers, 
each of said guides comprising a base and a row of spacing 
elements extending outwardly from said base, the fingers hav- 
ing central portions between the respective ends of the fingers, 
said central portions being located between respective spacing 
elements of the comb-like guides outside of the respective 
bases relative to the contact pieces, and a pair of spring ele- 
ments mounted on the carrier each for resiliently urging a 
respective row of the fingers to contact the respective contact 
pieces, each spring element comprising a central web mounted 
on the carrier and opposite rows of arms extending from the 
web to engage opposite portions of the respective fingers. 


Belmont, both of Calif., assignors to Metcal, Inc., Menlo 
Park, Calif. and AMP Middletown, Pa. 
Filed Oct. 20, 1989, Ser. No. 424,617 
Int. Cl.5 HOIR 4/02 
US. Cl. 439—874 


eo ee — 


1. An electrical connector having at least one pin adapted to 
receive a wire to be soldered thereto, 
a region of said pin having a ferromagnetic member in ther- 
mal contact with said region, and 
a coating of solder non-wettable material over said ferro- 
magnetic material. 


5,098,320 
SHROUDED ELECTRICAL CONNECTOR 

Stephen A. Colleran, Lisle; Lawrence E. Geib, Bartlett, and Fred 

L. Krehbiel, Chicago, all of Ill., assignors to Molex Incorpo- 

rated, Lisle, Ill. 

Filed Nov. 29, 1990, Ser. No. 619,576 
Int. Cl.5 HO1R 4/02 

US. Cl. 439—876 
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1. A male terminal, comprising: 

a male contact portion; 

a shroud portion about the male contact portion; and 

wherein the male contact portion is integral with an folded 
into the interior of the shroud portion whereby the shroud 
portion substantially surrounds and protects the male 
contact portion; and 

wherein said shroud portion is generally hollow with oppo- 
site open ends, and the male contact portion is folded 
inwardly from one end of the shroud portion. 


5,098,321 
HIGH PERFORMANCE BOAT PROP GUARD WITH 
HIGH STRENGTH ATTACHMENT BRACKET 
Guy Taylor, Jr., P.O. Box 164, Duchesne, Utah 84021 
Filed Sep. 21, 1990, Ser. No. 586,416 
Int. Cl.5 B63H 1/16 
US. Cl. 440—67 4 Claims 
1. A propeller guard useful in combination with a boat motor 
said propeller guard comprising: 
ring means of generally cylindrical shape surrounding a 
propeller of the motor, said ring means defining an inlet 
opening and an outlet opening and a longitudinal axis 
therethrough, and including an interior surface and an 
exterior surface located parallel to each other along said 
longitudinal axis, said interior surface forming an arcuate 
tapered end surface at said inlet opening, 
port means including a plurality of ports formed in and 
uniformly spaced around said ring means for allowing 
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fluid flow between said exterior and interior surfaces, each 
of said ports being generally cylindrical in shape and 
including its own longitudinal axis therethrough, whereby 
said longitudinal axis of each of said ports intersects said 
longitudinal axis of said ring means at an angle less than 
90°, and 

means for attaching said ring means to the motor, 


whereby when said propeller guard is attached to the motor 
and moving through water such that water is entering said 
inlet opening and exiting said outlet opening, said arcuate 
tapered end surface causes water impinging thereon to be 
diverted along said interior surface and to be accelerated 
in speed relative to water flowing along said exterior 
surface, causing a vacuum-effect which draws water 
through said port means into said ring. 


5,098,322 
MARINE PROPULSION DEVICE WITH SELF 
ASSEMBLING COOLANT WATER INLET SCREENS 
Jeffrey P. Higby, Wildwood, Ill., assignor to Outboard Marine 
Corporation, Waukegan, III. 
Filed Jul. 23, 1990, Ser. No. 557,165 
Int. Cl.5 B63H 21/38 


USS. Cl. 440—88 18 Claims 


2. A marine propulsion lower unit including spaced first and 
second sides, first and second water inlet openings respectively 
located in said first and second sides, a water passage including 
a laterally extending branch extending between said first and 
second water inlet openings, and first and second water inlet 
screen members including respective water inlet screen por- 
tions extending across said first and second water inlet open- 
ings, and respective first and second portions extending inte- 
grally from said water inlet screen portions and having releas- 
able inter-engaging means for retaining said water inlet screen 
portions in said water inlet openings, said first and second 
screen members being substantially identical. 


OFFICIAL GAZETTE 
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5,098,323 
DEVICE FOR POSITIONING OF A BUOY BODY 

Leendert Poldervaart, and Willem C. De Boom, both of Marly, 

Switzerland, assignors to Single Buoy Moorings, Inc., Marly, 

Switzerland 
Continuation of Ser. No. 390,811, Aug. 8, 1989, abandoned. This 

application Dec. 3, 1990, Ser. No. 622,164 

Claims priority, application European Pat. Off., Jul. 14, 1989, 

89201874.8 
Int. Cl.5 B63B 22/02 

U.S. Cl. 441—4 


1. Device for positioning a buoy body above a sea floor, 
comprising a ballast weight which in use is positioning under 
said buoy body and is spaced above the sea floor and is pro- 
vided with anchor lines interconnecting the ballast weight and 
the sea floor, said lines extending from the weight diagonally 
downward in different directions away from the weight and 
being the sole means anchoring the weight to the sea floor, and 
coupling means connecting said ballast weight to said buoy 
body, the greatest horizontal cross sectional dimension of the 
buoy body being substantially less than the height of the buoy 
body, the buoy body being spaced a substantial distance from 
the ballast weight, said coupling means comprising an elon- 
gated tubular member secured to and extending upwardly 
from the ballast weight, the buoy body surrounding only the 
upper end of said tubular member, swivel means interconnect- 
ing the tubular member and the buoy body for relative rotation 
about an upright axis, and means preventing relative rotation 
of said tubular member and the buoy body about any axis other 
than said upright axis. 


5,098,324 
COMBINATION RAIL SAVER AND KEY HOLDER 
Dane T. Isono, 98-1580 Hoomahilu St., and Robert H. Asato, 
1877 Hoolehua Pl., both of Pearl City, Hi. 96782 
Filed Aug. 2, 1990, Ser. No. 562,727 
Int. Cl.5 B63B 35/79 


U.S. Cl. 441—75 6 Claims 





1. A combination rail saver and key holder, comprising: 

an elongated strap having a plug end, a pocket end, opposing 
longitudinal edges, a transverse pocket fold defining a 
pocket front between said pocket fold and said pocket end 
of said strap, said pocket front having a length greater 
than the length of a key, and said strap being folded over 
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against itself at said pocket fold, whereby said pocket 
front overlies a pocket back portion of said strap; 
wherein said pocket front and said pocket back are attached 
to each other at their respective longitudinal edges to 
define a pocket having a front interior surface defined by 
said pocket front, a back interior surface defined by said 
pocket back, a pocket front exterior surface defined by a 
surface of said pocket ‘front opposite said front interior 
surface, and an opening adjacent to said pocket end; 

a first fastener element having an interior portion attached to 
said front interior surface adjacent to said opening and 
having a latch portion attached to said pocket front exte- 
rior surface adjacent to said opening; and 

a second fastener element complementary to said first fas- 
tener element having an anchor part attached to said back 
interior surface foldably attached to a flap part extending 
outwardly from said opening to define a flap; 

whereby said interior portion of said first fastener element 
can be engaged with said anchor part of said second fas- 
tener element; and 

whereby said flap part can be folded over and engaged with 
said latch portion of said first fastener element. 


5,098,325 
PERSONAL, SELF-CONTAINED INFLATABLE 
FLOTATION APPARATUS 
Sunyong Kim, 105 Valley Forge, St. Charles, Mo. 63303, and 
Dae W. Lee, 1575 N. Warson Rd., St. Louis, Mo. 63132 
Filed Jun. 4, 1990, Ser. No. 532,386 
Int. Cl.5 B63H 21/10 


USS. Cl. 441—88 16 Claims 


1. A personal inflatable flotation apparatus comprising: 

an inflatable flotation bladder of sufficient size to provide 
flotation support to the user; 

a canister of compressed gas for inflating the bladder; 

an inflation valve connecting the bladder and the canister, 
which when actuated releases the gas from the canister to 
inflate the bladder; 

first and second enclosure members, said enclosure members 
being disposed in axial alignment with one another along 
a longitudinal axis of the apparatus, each with an end 
disposed adjacent an end of the other, so that they interfit 
to form respective portions of an enclosure fully enclosing 
the bladder, the canister, and the inflation valve; and 

a lanyard extending from the inflation valve, which when 
pulled actuates the valve, the end of the lanyard being 
attached to the first enclosure member so that as the flota- 
tion member, the canister, and inflation valve are removed 
from the enclosure, the lanyard actuates the inflation 
valve. 
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5,098,326 
METHOD FOR APPLYING A PROTECTIVE COATING 
TO A HIGH-INTENSITY METAL HALIDE DISCHARGE 
LAMP 

Thomas Gorczyca, Schenectady, and Harald L. Witting, Burnt 

Hills, both of N.Y., assignors to General Electric Company, 

Schenectady, N.Y. 

Filed Dec. 13, 1990, Ser. No. 627,110 
Int. Cl.5 HO1J 9/20 

USS. Cl. 445—26 


1. A method for applying a protective metal coating to the 
inner surface of the arc tube of a high-intensity discharge lamp, 
comprising the steps of: 

filling said arc with an inert gas that is doped with a metal 

hydride of a predetermined quantity; 

heating said arc tube at a sufficiently high temperature for a 

sufficiently long period of time to decompose said metal 
hydride in order to form a metal coating on the inner 
surface of said arc tube; 

evacuating said arc tube; and 

filling said arc tube with a solid dose including at least one 

metal halide and with a gaseous dose including at least one 
inert gas; and 

sealing said arc tube. 


5,098,327 
COMBINATION GIFT AND ITS CASING 

Pietro Ferrero, Brussels, Belgium, assignor to Ferrero S.p.A., 

Alba, Italy 
Continuation of Ser. No. 330,217, Mar. 29, 1989, abandoned. 
This application Sep. 21, 1990, Ser. No. 587,475 
Claims priority, application Italy, Apr. 13, 1988, 67343 A/88 
Int. Cl.5 A63H 33/04, 33/16, 33/00 


USS. Cl. 446—75 8 Claims 


1. A combination gift and its casing comprising: 

a casing; 

a gift comprising a plurality of elements; 

said gift and said casing being formed essentially as a single 
unit, said casing comprising two bowl-shaped comple- 
mentary hollow bodies each having free edges and pro- 
viding a hollow interior, said gift being physically ap- 
pended to said free edges and is bendable into and is re- 
ceived into said hollow interior of said bowl-shaped com- 
plementary hollow bodies, and wherein said elements are 
separated from said casing and are assembled together to 
form said gift. 
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5,098,328 
BUILDING BLOCKS WITH SIX FACE SYMMETRY 
Cornelis Beerens, 42 Berkshire Road, Victoria, 3020, Australia 
Filed Jan. 22, 1990, Ser. No. 467,975 
Claims priority, application Australia, Jan. 20, 1989, PJ2357 
Int. Cl.5 A63H 33/08; C04C 3/00 
14 Claims 


1. A building block of cuboid shape having six faces wherein 
each said face has two diagonally opposed projecting portions 
and two diagonally opposed recessed portions forming a quar- 
tered square wherein each of the projecting portions incorpo- 
rate a hole of specified dimension at the respective centers 
thereof and each of the recessed portions include a peg mem- 
ber projecting from the respective centers thereof each having 
a dimension substantially identical to the dimension of said 
holes such that another said block is selectively interlockable 
with any part of the faces of the first block: 

in a first orientation one of the faces of the second block fully 

overlying one of the faces of the first block with the 
projecting portions with holes interlocking with the re- 
cessed portions with pegs; 

in a second orientation in which half of one of the faces of 

the second block having two quarters of the quartered 


square representing one half of one face interlocked with 
one half of the first block, and 

in a third orientation having one of the quarters of one of the 
faces of the second block interlocked with one of the 
quarters of the first block having a complimentary quar- 
ter. 


5,098,329 
DUAL BALLOON 
Ming F. Tseng, No. 13, Lane 16, Ta Yuan Rd., Tao Yuan City, 
Taiwan 
Filed Oct. 26, 1990, Ser. No. 604,057 
Int. Cl.5 A63H 3/06; A63B 41/00 
US. Cl. 446—221 


1. A dual balloon comprising 

(a) an outer sphere having first conduit means for allowing 
gas to flow therethrough, wherein said first conduit means 
of said outer sphere includes a primary trachea having a 
primary male portion; 

(b) an inner sphere having second conduit means for allow- 
ing gas to flow therethrough, wherein said second conduit 
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means of said inner sphere includes a secondary trachea 
having a secondary receptacle; and, 

(c) a connecting trachea releasably engageable between said 
first conduit means of said outer sphere and said second 
conduit means of said inner sphere, said connecting tra- 
chea having a primary receptacle and an opposite second- 
ary male portion releaseably engageable with said primary 
male portion and said secondary receptacle respectively. 


5,098,330 
BREAST ENHANCEMENT BRASSIERE 
Bert Greenberg, 2030 S. Ocean Dr., Hallandale, Fla. 33009 
Filed Mar. 27, 1991, Ser. No. 675,685 
Int. Cl.5 A41C 3/10 


USS. Cl. 450—55 7 Claims 


1. A brassiere having a pair of spaced-apart breast cups for 

breast enhancement, each of said cups comprising: 

an inner lining, an outer lining spaced from said inner lining, 
and an intermediate lining disposed between said inner 
and outer linings; ; 

said inner and intermediate linings being joined to form a 
curved lower edge of said cup and an upper edge of said 
cup; 

the space between said inner lining and said intermediate 
lining adjacent to the lower edge of said cup defining a 
channel; 

a support wire positioned within said channel extending 
along and following the curvature of the lower edge of 
said cup; 

the space between said inner lining and said intermediate 
lining above said channel defining a first pocket and the 
space between said outer lining and said intermediate 
lining defining a second pocket; 

a padding material positioned in said first pocket; 

said second pocket adapted to receive a shallow bowl- 
shaped elastomeric member positioned therein; 

said inner lining providing a concavely curved surface rela- 
tive to a wearer’s chest with said surface extending from 
the lower edge to the upper edge of said cup; 

an outer surface of said padding material being substantially 
congruent with an inner surface of said elastomeric mem- 
ber when the member is positioned in said second pocket; 

the upper edge of said cup having a relatively unconstrained 
open zone; and 

a side/back panel and a shoulder strap connected to each 
cup for affixing said brassiere to the wearer thereof, one 
end of said strap extending to the upper edge of said cup; 

said open zone extending between said strap end and one end 
of said support wire; 

whereby said brassiere, when worn having the elastomeric 
member positioned in said second pocket, exerts forces on 
the wearer’s breasts lifting the breasts both upwardly and 
inwardly toward each other in the direction of said open 
zone. 
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5,098,331 5,098,333 
THERAPEUTIC CHEST DRESSING FOR BREASTS METHOD AND APPARATUS FOR REMOVING VISCERA 
HAVING IMPLANTS FROM POULTRY CARCASSES 
Mark W. Corrado, Mayfield Heights, Ohio, assignor to Leading George Cobb, Cambridge, Canada, assignor to Meyn Canada 
Lady, Inc., Beachwood, Ohio Poultry Inc., Cambridge, Canada 
Filed Aug. 3, 1990, Ser. No. 562,241 Filed Mar. 29, 1990, Ser. No. 500,836 
Int. Cl.5 A41C 3/00, 3/02 Int. Cl.5 A22C 11/00 
US. Cl. 450—58 14 Claims U.S. Cl. 452—106 


1. A therapeutic chest dressing for breasts having implants, 
comprising: 
a chest encircling stretchable band of material having two 
breast receiving sections, said band of material having free 1. Method of removing viscera from a poultry carcass where 
ends and means for fastening the free ends of the band said carcass is suspended from a shackle line by the legs which 
together to affix the chest dressing to the body of the moves the carcass through processing, said method comprising 
person using said dressing; and, the steps of: 
means attached to the chest encircling band for pressing the tilting the carcass by way of a tilting means so that the 
breasts of the person using said dressing disposed within viscera hang over the back and sufficiently away from the 
chest band against the body of the person to prevent carcass to allow them to be mechanically grasped; 
movement or distortion of the implant in the breasts re- mechanically grasping the viscera with a grasping means 
ceived in the breast receiving sections. after the carcass is tilted said grasping means comprising a 
pair of side-by-side, spaced apart rails, the distance be- 
tween which progressively decreases along their length to 
5,098,332 the point that viscera may be substantially grasped be- 
APPARATUS AND METHOD FOR FORMING tween the rails; 
CASINGLESS SAUSAGES AND THE LIKE mechanically pulling the grasped viscera from the carcass 
Gary A. Handel, Madison, Wis., assignor to Oscar Mayer Foods with a pulling means. 
Corporation, Madison, Wis. 
Filed Jun. 17, 1991, Ser. No. 716,413 
Int. Cl.5 A22C 11/00 5,098,334 
26 Claims )\4ETHOD FOR THE MECHANICAL GUTTING OF FISH 
Ole Molaug, P.O. Box 402, 4341 Bryne, Norway 
Filed Jun. 1, 1990, Ser. No. 531,583 
Claims priority, application Norway, Jun. 6, 1989, 892305 
Int. Cl.5 A22C 25/16 
U.S. Cl. 452—116 





1. An apparatus for forming a casingless sausage and the like, 
comprising: 
extrusion means for extruding a flowable batter material into 


a generally cylindrically configured extrusion; 

tank means containing a denaturing solution therein, said 1. The method of removing inner organs from a fish com- 
tank means being associated with said extrusion means for prising the steps: 
receiving said generally cylindrically configured extru- _a) holding a fish in a channel, opening the mouth, and main- 
sion and for submerging same in the denaturing solution, taining the open position of the mouth; 
said denaturing solution including ingredients which act __b) cutting away the gullet from the neck and throat of the 


on said batter material of the extrusion to form a skin fish; 
thereon; c) removing the gullet through the oral cavity of the fish; 


cutting means for cutting said generally cylindrically config- _d) extracting the inner organs and tissue of the fish through 
ured extrusion into substantially uniform lengths, each the oral cavity while maintaining the abdomen of the fish 


such length having a first end and a second end thereon; intact; 
and e) cutting and extracting the kidneys and associated mem- 


shaping means associated with said cutting means for shap- branes through the oral cavity while maintaining the 
ing said first end and said second end of each said length. abdomen of the fish intact; 
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f) flushing our remaining disassociated elements from inside 
of the fish. 


5,098,335 
PROCESSING ROLL ASSEMBLY 
James S. Ellis, and Julius A. Ellis, both of Gainesville, Ga., 
assignors to Cantrell Machine Company, Inc, Gainesville, Ga. 
Filed Aug. 1, 1990, Ser. No. 561,724 
Int. Cl.5 A22B 5/16 


USS, Cl. 452—111 12 Claims 


1. A processing assembly for use in processing poultry parts 

by separating the parts into different portions comprising: 

A) an elongate roll defining a plurality of helically extending 
teeth thereon adapted to grip and pull one portion of the 
poultry part off of the other, said roll having opposite 
toothed ends thereon, one end of which is the discharge 
end; and, 

B) cover means for at least partially covering the discharge 
end of said roll, said means defining a recess therein for the 
discharge end of said roll, said recess having a size such 
that the discharge end of said roll is rotatably received 
therein and a depth such that the teeth on the discharge 
end of said roll extend a prescribed distance into said 
recess. 


5,098,336 
POULTRY PEELING APPARATUS 
Horace J. DeLong, Rte. 14, Garrison Rd., Box 630, Macon, Ga. 
31211 
Filed Oct. 17, 1990, Ser. No. 599,142 
Int. Cl.5 A23B 4/03 
U.S. Cl. 452—130 


1. Apparatus for processing poultry parts such as gizzards 

and the like, comprising: 

a support frame; 

a pair of guide surfaces mounted to said support frame and 
spaced apart from one another to form an elongated aper- 
ture extending between said guide surfaces for receiving 
the poultry parts; 

at least two elongated rotatable peeler rolls each having a 
series of externally protruding teeth and intervening re- 
cesses, with the teeth of each peeler roll rotatable toward 
meshed relationship with the recesses of another one of 
said peeler rolls, said peeler rolls positioned parallel to one 
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another and extending parallel to and adjacent said aper- 
ture formed between said guide surfaces for engaging and 
peeling poultry parts supported on said guide surfaces, 
with at least one of said peeler rolls having a substantially 
larger diameter than said other peeler rolls so that the 
larger diameter peeler roll rotates slower than said other 
peeler rolls; and 

a drive motor mounted on said support frame and engaging 
at least one of said peeler rolls in a driven relationship to 
thereby cause said peeler rolls to rotate. 


5,098,337 
METHOD AND APPARATUS FOR DETACHING MEAT 
FROM POULTRY BODIES 

Andreas Landt, Liibeck, and Wolfgang Wagner, Rienfeld, both 

of Fed. Rep. of Germany, assignors to Nordischer Maschinen- 

bau Rud.Baader GmbH +CO KG, Lubeck, Fed. Rep. of 

Germany 

Filed Nov. 27, 1990, Ser. No. 618,492 

Claims priority, application Fed. Rep. of Germany, Nov. 29, 

1989, 3939340 
Int. Cl.5 A22C 4/13 


USS. Cl. 452—136 8 Claims 


1. A method for processing a poultry body, comprising the 
steps of: 

presenting a poultry body to a means for detaching meat 
therefrom, said means including a scraping edge; 

guidedly engaging said scraping edge with the poultry body 
along a shoulder blade between the shoulder blade and a 
meat portion adjacent the shoulder blade; 

advancing the poultry body relative to the scraping blade so 
that the scraping blade is guided along the shoulder blade; 
and 

detaching the meat portion from the shoulder blade by the 
scraping blade being guided along the shoulder blade 
under positive contacting control of the scraping blade by 
the shoulder blade. 


5,098,338 
PORTABLE FISH CLEANER DEVICE 
John A. Jensen, 7315 46th N.E., Seattle, Wash. 98115 
Filed Sep. 24, 1990, Ser. No. 587,263 
Int. Cl.5 A22C 25/06 

USS. Cl. 452—194 19 Claims 

1. A portable fish cleaner device, comprising: 

a. an elongated, v-shaped trough member, said trough mem- 
ber including two inwardly angled angled surfaces pivot- 
ally attached along one edge, said angled surfaces being 
capable of pivotally opened to hold a fish to be cleaned 
and pivotally closed forming a planar structure for com- 
pact storage; 

. a flat cutting board pivotally attached to one edge of said 
trough member; 

. a plurality of support members capable of supporting said 
trough member and said cutting board in a position along 
the side of the gunwale of a boat, each said support mem- 
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ber including a v-shaped trough member support surface 
for supporting said trough member, a cutting board sup- 
port surface for supporting said cutting board surface, an 
engagement means integrally attached at one end for 
removably attaching said support member to said gun- 
wale, and; 


d. a plurality support member attachment means, each said 
support member attachment means being capable of re- 
movably attaching one end of said support member to said 
gunwale. 


5,098,339 
COIN FEEDING DEVICE 
Stanley P. Dabrowski, Las Vegas, Nev., assignor to 7’s Unlim- 
ited, Inc., Las Vegas, Nev. 
Filed Jan. 23, 1991, Ser. No. 645,966 
Int. Cl.5 GO7D 9/04 
US. Cl. 453—30 


1. A coin dispensing device for dispensing loose coins from 
a coin hopper comprising: 

a) a base plate, 

b) a first rotating disk mounted on the base plate, the first 
rotating disk having a central feed aperture, 

c) a fixed disk mounted to the base plate and beneath the first 
rotating disk, the fixed disk having a dispensing slot 
aligned with the central feed aperture, 

d) a second rotating disk mounted on the base plate and 
beneath the fixed disk, the second disk offset from the 
dispensing slot, and 

e) the second rotating disk including at least one pusher ball 
on the surface thereof cooperating with the dispensing slot 

whereby loose coins from the coin hopper are fed into the 
central feed aperture of the first rotating disk, from which 
the coins fall into the dispensing slot in the fixed disk and 
are dispensed down the dispensing slot by the movement 
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of the pusher ball on the second rotating disk and exit the 
coin dispensing device. 


5,098,340 
COIN FEEDER 

Hiroshi Abe, Tokyo, Japan, assignor to Asahi Seiko Kabushiki 

Kaisha, Tokyo, Japan 

Filed Mar. 7, 1991, Ser. No. 665,759 
Claims priority, application Japan, Mar. 13, 1990, 2-59865 
Int. C15 GO7D 1/00 

US. Cl. 453—57 


1. A coin feeder comprising a hopper for holding a supply of 

coins in bulk; 

a rotary disc rotatably disposed at an angle to the horizontal 
within the hopper and provided with a central circular 
stage and a plurality of coin transporting pins which are 
protruded from a peripheral portion around the central 
circular stage and spaced apart in the peripheral direction 


of the rotary disc; and 

outlet means including an outlet chute for guiding coins 
pushed out of the hopper by means of the coin transport- 
ing pins; 

the central circular stage being provided with a brush hav- 
ing bristles of non-metallic material. 


5,098,341 
AIR DIVERTER FOR CHAFF REMOVAL IN A COMBINE 
George J. Kuchar, P.O. Box 595, Carlinville, Ill. 62626 
Filed Nov. 26, 1990, Ser. No. 617,575 
Int. Cl.5 AOIF 12/00 
14 Claims 


1. For use in a combine, an arrangement for separating chaff 

from grain comprising: 

a generally planar sieve-like structure having a plurality of 
apertures therein adapted for receiving a chaff and grain 
mixture directed thereon; 

fan means positioned below said sieve-like structure for 
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directing an air flow upward through the apertures in said 
sieve-like structure; and 

air diverter means disposed above said sieve-like structure 
for receiving and deflecting the air flow over and gener- 
ally parallel to an upper surface of said sieve-like structure 
for displacing chaff across and over said sieve-like struc- 
ture while allowing the grain to fall through the apertures 
in said sieve-like structure. 


5,098,342 
TRIPOD TYPE CONSTANT VELOCITY JOINT 

Yasumasa Mizukoshi, Fujisawa, Japan, assignor to Nippon 

Seiko Kabushiki Kaisha, Tokyo, Japan 

Filed Dec. 27, 1989, Ser. No. 457,507 
Claims priority, application Japan, Apr. 27, 1989, 1-105959 
Int. Cl.5 F16D 3/26 

U.S. Cl. 464—111 





3. A tripod type constant velocity joint for transmitting 
rotation at a constant velocity from a first shaft to a second 
shaft, including: 

a housing secured to said first shaft and presenting a cylindri- 
cal shape as a whole, three recesses extending axially of 
said housing with a predetermined width being formed in 
the inner peripheral surface of said housing at equal inter- 
vals in the circumferential direction of said housing, with 
opposite side surfaces of each of said recesses being flat 
surfaces parallel to the axis of said housing; 

a tripod secured to said second shaft and having three trun- 
nions, each of said trunnions presenting a short pillar-like 
shape and extending radially into a corresponding one of 
said recesses; 

a plurality of spherical rollers each having an outer periph- 
eral surface comprising a spherical convex surface and 
being mounted to a corresponding trunnion via plural 
rolling bearing members disposed outside of said trunnion; 
and 

a plurality of cylindrical rollers each fitted to the outer side 
of a corresponding one of said spherical rollers, the inner 
peripheral surface of each of said cylindrical rollers com- 
prising a spherical concave surface which is in intimate 
contact with said spherical convex surface of the corre- 
sponding one of said spherical rollers, the outer peripheral 
surface of each of said cylindrical rollers being in rolling 
contact with said opposite side surfaces of the correspond- 
ing one of said recesses; 

wherein a bottom surface of each of said recesses of said 
housing is formed as a partial cylindrical surface centered 
about the axis of said housing, and 

wherein as considered radially of said housing the dimension 
of said rolling bearing members is smaller than the dimen- 
sion of said trunnions, the dimension of said spherical 
rollers is smaller than the dimension of said trunnions, and 
the dimension of said cylindrical rollers is smaller than the 
dimension of said spherical rollers, such that there is sub- 
stantially no gap from respective peripheral portions of 
respective axial end surfaces of said trunnions, said spheri- 
cal rollers and said cylindrical rollers to the bottom sur- 
faces of said recesses under a maximum joint angle. 


5,098,343 
RETRACTABLE SHAFT COUPLING 
John D. Tysver, and John M. Hahn, both of Rockford, IIl., 
assignors to Sundstrand Corporation, Tulsa, Okla. 
Filed Dec. 20, 1989, Ser. No. 453,585 
Int. Cl.5 F16D 1/00, 3/06 
U.S, Cl. 464—169 


1. A retractable coupler for connecting a driving shaft and a 

driven shaft comprising: 

a hollow tubular member having two ends, one end having 
first internal means for axially, slidably engaging said 
driving shaft, the other end having second internal means 
for axially, slidably engaging said driven shaft said tubular 
member further being capable of axial movement relative 
to said shafts; 

a first washer slidably positioned inside of said tubular mem- 
ber, said first washer being axially slidable and engageable 
with said driving shaft; 

a second washer slidably positioned inside said tubular mem- 
ber, said second washer being axially slidable and engage- 
able with said driven shaft; 

at least one spring positioned in said tubular member and 
between said washers; and 

means for retaining said washers in said tubular member; 

whereby the coupler is adapted to be retracted from one of 
said shafts by moving the tubular member axially away 
from said one shaft. 


5,098,344 
CONVOLUTED BOOT SEAL WITH LOW FRICTION AND 
HIGH WALL STRENGTH 
Donovan J. Zollinger, Saginaw, Mich., assignor to General 
Motors Corporation, Detroit, Mich. 
Filed Dec. 7, 1989, Ser. No. 447,335 
Int. Cl.5 F16D 3/84 


4. A boot seal of a resilient plastics material for sealing a 
rotatable housing of a universal joint to a shaft rotatable with 
said housing and extending from a universal pivot joint con- 
nection within the interior of said housing comprising: 

a thin walled boot seal body having a plurality of annular 
convolutions therein extending from a first and large 
diameter convolution for seal connection to said housing 
of the universal joint to a final and small diameter convo- 
lution for sealing connection with the shaft, 

a pair of said convolutions having inclined and facing side- 
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walls which extend in a generally radial and inward direc- 
tion into connection at an annular root therebetween, 

one of said side walls having arcuately spaced, external ribs 
formed therein, 

the adjacent one of said sidewalls having arcuately spaced 
internal ribs therein forming rib spaces in general axial 
alignment with said external ribs for meshing with said 
external ribs, 

said ribs being spaced from said rib spaces in a first range of 
angles of said shaft with respect to said housing and mesh- 
ing with said rib spaces in a range of angles greater than 
said first range, said meshing rib and rib spaces cooperat- 
ing with one another during said second range to reduce 
the relative rotation and friction between the adjacent 
sidewalls to thereby limit frictional wear of said side walls 
and resultantly increase the service life of said boot seal. 


5,098,345 
CONTINUOUSLY VARIABLE TRANSMISSION 
Sebastiaan W. M. Van Vuuren, Breda, Netherlands, assignor to 
Van Doorne’s Transmissie B.V., Tilburg, Netherlands 
Filed Jan. 4, 1991, Ser. No. 642,247 
Claims priority, application Netherlands, Mar. 15, 1990, 


Int. Cl.5 F16H 59/00 
19 Claims 


1. Continuously variable transmission at least provided with 
a primary pulley fixed to a primary shaft, a secondary pulley 
fixed to a secondary shaft and an endless transmission element 
located between the primary and secondary pulleys, character- 
ized in that the transmission is provided with mechanical fric- 
tion slip preventing means to prevent slip of the endless trans- 
mission element between the pulleys. 


5,098,346 
SPROCKET 
John D. Redmond, Littleton, Colo., assignor to The Gates Rub- 
ber Company, Denver, Colo. 
Filed Apr. 13, 1990, Ser. No. 509,009 
Int. Cl.5 F16H 55/06 
US. Cl. 474—161 


1. In a sprocket with (1) a toothed rim portion that includes 
a first composite material of fiber dispersed in a plastic matrix 
and (2) a hub portion, and wherein the improvement com- 
prises: 

at least one contoured encircling surface layer of a second 
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composite material of an elastomer and a fibrous material 
free of glass fiber covering teeth of the toothed rim por- 
tion wherein the elastomer defines an elastomeric matrix 
having embedded fibrous material. 


5,098,347 
BELT TENSIONER, BELT DRIVE SYTSTEM, AND 
METHOD 
Andrzej Sajczvk; Jerzy Otremba, and Henry W. Thomey, all 
Windsor, Ontario, Canada, assignors to Gates Power Drive 
Products, Inc., Bloomfield Hills, Mich. 
Filed Sep. 26, 1990, Ser. No. 588,633 
Int. Cl.5 F16H 7/08 
US. Cl. 474—135 


1. A belt tensioner comprising 

a support structure; 

a pivot arm pivotably mounted by means of a pivot to the 
support structure and including: 1) a means for rotatably 
mounting a pulley at a first moment arm to the pivot, 2) a 
means for receiving a bias force at a second moment arm 
to the pivot, and 3) a leg portion with a damping zone 
moveable in an arc at a third moment arm from the pivot; 

a pulley rotatably mounted to the pivot arm at the mounting 
means; 

a pivot arm spring means interpositioned between the sup- 
port structure and force receiving means and operative at 
the second moment arm for biasing and moving the pul- 
ley; 

a damping spring means retained to the support structure 
and interpositioned between the support structure and the 
damping zone, and operative to apply a damping force 
juxtaposed the damping zone; and 

a friction means operative with the spring means for damp- 
ing movement of the pivot arm by friction surface sliding 
at the damping zone. 


5,098,348 
DRIVE SPROCKET FOR A CHAIN SAW 
Timothy H. O’Neel, Milwaukie, Oreg., assignor to Blount, Inc., 
Portland, Oreg. 
Filed Sep. 18, 1990, Ser. No. 584,348 
Int. Cl.5 F16H 7/06 
US. Cl. 474—157 8 Claims 
3. In a chain saw rotatably driven sprocket for a chain saw, 
said sprocket being positioned at one end of a guide bar for 
driving an endless saw chain onto and around the guide bar 
and back onto the sprocket, said saw chain comprising pivot- 
ally connected center drive links and paired side links, the 
center links having a depending tang and the side links having 
a lower edge including a leading and a trailing footprint sepa- 
rated by an intermediate notch, said footprints having a for- 
ward toe portion and a rearward heel portion, and the drive 
sprocket comprising; 
parallel spaced rim members and spaced radially directed 
teeth confined between the rim members, the spaced teeth 
forming peripheral pockets between the rim members to 
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receive the tangs of the center links, said rim members 
each having a correspondingly configured peripheral 
edge, said teeth terminating in teeth tips substantially at 
the peripheral edges of the rims, said peripheral edges at 
said position of termination of the teeth tips providing 
support portions which are the radially outer most posi- 
tions of the peripheral edges, said support portions defin- 
ing a circular path as the sprocket is rotatably driven and 


said configured peripheral edges having relieved portions 
between the support portions, and 

said sprocket and said saw chain mated whereby the support 
portions of said rim members are aligned with the notches 
of the side links and provide initial contact with the side 
links of the saw chain at the heel and toe portions of the 
leading and trailing footprints respectively as the saw 
chain is directed off the guide bar and onto the drive 
sprocket. 


5,098,349 
CHAIN 
Chia L. Wu, No. 734, Chung Shan Road, Kuei Ren Hsiang, 
Tainan Hsien, Taiwan 
Filed Jun. 27, 1991, Ser. No. 721,877 
Int. Cl.5 F16G 13/02 
U.S. Cl. 474—206 


1. A chain comprising plural links each consisting of a first 
inner chain plate, a second inner chain plate, a first outer chain 
plate, and a second outer chain plate linked by rollers and pins, 
wherein the improvement comprises: 

each chain plate including one straight waist portion dis- 

posed between two semi-circular end portions and an 
inner side facing a sprocket when engaged; 

said first outer chain plate including a transverse dimension 

greater than that of said second outer chain plate and that 
of said first inner chain plate, while said first inner chain 


plate including a transverse dimension no less than that of 


said second inner chain plate; and 

said inner sides of said first outer chain plate and said first 
inner chain plate each including an edge defining an in- 
cline extending along said edge of said inner side; 
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5,098,350 
CONTINUOUSLY VARIABLE DRIVE TRAIN 
William A. Sackschewsky, 828 W. Olive St., Fort Collins, Colo. 
80521 
Filed Jul. 12, 1991, Ser. No. 728,972 
Int. Cl.5 F16H 47/08 
US. Cl. 475—33 


2 oF 
oe 
Mt aes eS 
\C 
en 


AY \ (i 
4 





‘N ap tihtd Seas 
Le, ; 


AN NY a bbbddddd / AP 


‘fer 
ee gs 


1. A continuously variable drive train system for operable 

connection to a power source, said system comprising: 

(a) a first rotatable bell housing which is adapted to be con- 
nected to and rotatably driven by said power source; 

(b) a second rotatable bell housing within said first housing; 

(c) a first fluid coupler disposed between said first and sec- 
ond housings, 

(d) a rotatable output shaft; 

(e) a first planetary gear assembly comprising a first sun 
gear, a first double ring gear having first and second 
sections, and a first planet carrier having at least one 
planet gear operatively connecting said first sun gear and 
said first section of said first ring gear, wherein said first 
planet carrier is connected to said output shaft in driving 
engagement therewith; 

(f) a second planetary gear assembly comprising a second 
sun gear, a second planet carrier, and at least one planet 
gear and one planet reversing gear operatively connecting 
said second sun gear and said first ring gear; 

(g) a third planetary gear assembly comprising a third sun 
gear which is operatively connected to said first ring gear 
by means of at least one planet gear; 

(h) a fourth planetary gear assembly comprising a fourth sun 
gear, a second ring gear, and a third planet carrier having 
at least one planet gear operatively connecting said fourth 
sun gear and said second ring gear; wherein said third 
planet carrier is connected to said second bell housing: 

(i) first one-way clutch means adapted to prevent said sec- 
ond planet carrier from rotating in a direction opposite to 
the direction of rotation of said output shaft; 

(j) second one-way clutch means disposed between said first 
bell housing and said fourth sun gear; wherein said second 
clutch means prevents said fourth sun gear from rotating 
at a speed greater than that of said first bell housing; 

(k) third one-way clutch means disposed between said sec- 
ond bell housing and said third sun gear; wherein said 
third clutch means prevents said third sun gear from rotat- 
ing at a speed greater than that of said second bell housing; 

(1) a second fluid coupler disposed between said second bell 
housing and said third sun gear; 

wherein said first sun gear has a larger diameter than said third 
sun gear; wherein rotation of said first bell housing transmits 
energy through said planetary gear assemblies to said output 
shaft. 
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5,098,351 
TORQUE DISTRIBUTION CONTROL SYSTEM FOR A 
FOUR-WHEEL DRIVE MOTOR VEHICLE 
Toshio Kobayashi, Tokyo, Japan, assignor to Fuji Jukogyo 
Kabushiki Kaisha, Tokyo, Japan 
Filed Jun. 21, 1990, Ser. No. 541,704 
Claims priority, application Japan, Jul. 20, 1989, 1-189998 
Int. Cl.5 BOOK 17/34 


US. Cl. 475—86 13 Claims 


1. A system for controlling torque distribution to front 
wheels and rear wheels of a motor vehicle having a laterally 
mounted engine and transmission, and a first differential coaxi- 


ally mounted on either one set of front or rear wheel axles of 
the vehicle for differentiating speed between left and right of 


the wheels of the vehicle on a corresponding set of axles, the 
system comprising: 


a transfer device for transmitting torque to the other set of 


the rear or front wheel axles, said transfer device has a 
central transfer shaft; 

a central differential operatively connected between said 
transmission and said first differential and mounted on said 
transfer shaft for transmitting respective torque to said 
first differential and to said transfer shaft; 

said transfer shaft is spaced from and parallel to said one set 
of axles; and 

a final gear meshed with an output gear of the transmission 
for transmitting power of the engine to said central differ- 
ential; 

said central differential comprises a planetary gear device 
comprising: 

a first sun gear coaxially and relatively rotatably mounted 
with respect to said transfer shaft and driven by said final 
gear; 

a second sun gear jointly rotatably connected with said 
transfer shaft; and 

a planetary gearing supported in a carrier and meshed with 
said first and second sun gears for differentiating speed 
between said front and rear wheels; 

a fluid-operated multiple-disk clutch connected to said car- 
rier and mounted compactly and coaxially with respect to 


said transfer shaft for restricting differential operation of 


said planetary gear device; and 

control means for controlling said clutch for accurately 
distributing torque to each front and rear wheels of the 
vehicle at an optimum ratio in accordance with driving 
conditions of said vehicle. 


316-926 0.G.-92-15 
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5,098,352 
DISENGAGEABLE FOUR-WHEEL-DRIVE 

TRANSMISSION SYSTEM FOR MOTOR VEHICLES 
Enrico Montanaro, Grugliasco, and Felice Garrone, Turin, both 

of Italy, assignors to Fiat Auto S.p.A., Turin, Italy 

Filed Oct. 5, 1990, Ser. No. 593,429 
Claims priority, application Italy, Oct. 10, 1989, 67868 A/89 
Int. Cl.5 F16H 37/08, 1/44.5 


US. Cl. 475—86 10 Claims 


1. A disengageable four-wheel-drive transmission system for 
a motor vehicle having front and rear wheel drive shafts and a 
transverse gearbox with a toothed output member, including a 
toothed input member meshed with the toothed output mem- 
ber of the gear box, a front differential which drives the drive 
shafts of the front wheels of the vehicle, a rear differential 
which drives the drive shafts of the rear wheels of the vehicle, 
and means for distributing the torque between the front and 
rear differentials constituted by a hydraulic clutch which can 
be engaged and disengaged gradually and which is operatively 
associated with an electronic control unit arranged to pilot the 
gradual engagement of the hydraulic clutch automatically in 
dependence on operation parameters of the transmission sys- 
tem, starting from a disengaged condition in which the drive is 
transmitted from the gearbox to only one of the said front and 
rear differentials in order to control the distribution of the 
torque between the front and rear axles, 
wherein the front differential includes a box and the drive 
shafts of the wheels project from opposite sides therein 
and 
wherein the one side of the box of the front differential is 
coupled permanently to the toothed input member of the 
transmission system, wherein the hydraulic clutch in- 
cludes first and second coaxial entrainment members and 
friction discs coupled alternately to the two entrainment 
members, and wherein the first entrainment member is 
coupled permanently for rotation with the other side of 
the box of the front differential and a toothed output 
member for transmitting the drive to the rear differential is 
coupled permanently for rotation with the second entrain- 
ment member so that, when the hydraulic clutch is disen- 
gaged, the drive is transmitted from the gearbox to only 
the front differential. 


5,098,353 
SPUR GEAR DIFFERENTIAL LOCKABLE TO A 
LIMITED EXTENT 
Helmut Wiese, Meisenweg, Fed. Rep. of Germany, assignor to 
Viscodrive GmbH, Lohmar, Fed. Rep. of Germany 
Filed Mar. 7, 1990, Ser. No. 490,079 
Claims priority, application Fed. Rep. of Germany, Mar. 13, 
1989, 3908091 
Int. Cl.5 F16H 1/44 
US. Cl. 475—90 6 Claims 
1. A spur gear differential which is lockable to a limited 
extent, comprising a sun gear with external teeth, a hollow 
gear with internal teeth arranged coaxially to the sun gear, a 
planetary gear carrier arranged to be rotatable relative to both 





2220 OFFICIAL 


the sun gear and the hollow gear, and planetary gears carried 
by the carrier and meshed with the sun gear and the hollow 
gear, wherein the planetary gears have end faces, one of which 
end faces in the region of the teeth thereof is covered in the 
region of engagement with one of the sun and hollow gears, 
and the other end face of the planetary gears is coverable in the 


same region of engagement by an axially movable cover ring 
moveable in response to control means, which as a function of 
operation of a vehicle brake, releases a switching pulse so as to 
permit external alternation of locking effect, and a region of 
engagement with the other of the sun and hollow gears is 
always open for the entry of oil on a side of the other end face 
and is covered by said hollow gear in the one end face. 


5,098,354 
ACCUMULATOR DEVICE OF HYDRAULIC FLUID 
CONTROL SYSTEM 
Yoshinari Kuwayama, Tokoname; Jiro Nishiwaki, Anjo, and 
Yoichi Hayakawa, Toyoake, all of Japan, assignors to Aisin 
AW Co., Ltd., Japan 
Filed Nov. 15, 1990, Ser. No. 612,703 
Claims priority, application Japan, Nov. 15, 1989, 1-297166 
Int. Cl.5 FI6H 61/06 


USS. Cl. 475—129 4 Claims 


i} 

1. An accumulator hydraulic fluid pressure control system 
for a vehicle automatic transmission having an input shaft and 
a plurality of friction engagement devices for establishing 
various forward speed stages including a first forward speed 
stage, said system comprising: 

a hydraulic servo comprising a drum connected to the trans- 
mission input shaft in all forward speed stages, said hy- 
draulic servo outputting hydraulic fluid, at a pressure in 
accordance with centrifugal force generated by rotation 
of said drum, for engagement of at least one forward speed 
stage other than the first speed stage; 

an accumulator; 

a first supply passage connecting said accumulator to a 
hydraulic fluid source; 

a second supply passage connecting said accumulator to the 
hydraulic servo for transmitting hydraulic fluid at said 
pressure; 

said accumulator including: 

a cylinder; 
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a piston axially slidable in said cylinder; 

a return spring disposed between the cylinder and the 
piston; 

a chamber of varying volume defined in the cylinder by 
the piston; 

first and second input ports providing fluid communica- 
tion between said chamber and said first supply passage; 

an output port providing fluid communication between 
said chamber and said second supply passage; and 

first check valve means for controlling the fluid communi- 
cation between said first and second supply passages 
through said second input port; and 

second check valve means for exhausting hydraulic fluid 
from said hydraulic servo. 


5,098,355 
FLOATING RING GEAR AND DIFFERENTIAL GEAR 
ASSEMBLY 

James R. Long, Glasgow, Ky., assignor to Eaton Corporation, 

Cleveland, Ohio 

Filed Dec. 5, 1990, Ser. No. 624,844 
Int. Cl.5 F16H 1/38 

US. Cl. 475—220 


1. A vehicular differential gear assembly for transferring 
rotational torque between a pinion gear rotatably driven by a 
driver member and a pair of substantially axially aligned 
spaced-apart rotary driven members that are respectively 
journaled for rotation and have a central rotational axis dis- 
posed in substantial perpendicular relationship to the pinion 
gear central rotational axis and have a side gear secured respec- 
tively thereto having their teeth in facing relationship to each 
other across a space between the driven members, said assem- 
bly comprising; 

a ring gear disposed in the space between the side gears, said 
ring gear having an annular configuration defined be- 
tween an inner periphery and an outer periphery thereof 
and having a central rotational axis in substantial perpen- 
dicular relationship to the pinion gear central rotational 
axis, said ring gear having a periphery thereof and mesh- 
ingly engagable with the pinion gear teeth so as to enable 
the ring gear to be rotatably driven thereby, and said ring 
gear having at least two equi-circumferentially spaced 
posts extending radially inwardly from the inner periph- 
ery thereof; 

a differential pinion gear mounted on each post, each of said 
pinion gears having diametrically opposed teeth that si- 
multaneously meshingly engage the teeth of both side 
gears and are adapted in combination therewith to provide 
support for the ring gear and enable the ring gear to float 
as the differential pinion gears rotate the side gears in 
response to rotation of the ring gear by the pinion gear. 
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5,098,356 
MULTI-STAGE TORQUE PROPORTIONING 
DIFFERENTIAL 

Sandro Guidoni, Rousies, France, and Mark S. Brewer, North 

Chili, N.Y., assignors to Zexel-Gleason U.S.A., Inc., Roches- 

ter, N.Y. 

Filed Jun. 10, 1991, Ser. No. 712,667 
Int. Cl. F16H 1/44 

US. Cl. 475—227 
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1. A differential for use in automotive drive lines comprising: 
a housing rotatable about a pair of drive shafts; 
an operative connection between the drive shafts for permit- 


ting the drive shafts to rotate in opposite directions of 


rotation with respect to said housing; 

a component of said operative connection for developing a 
thrust force that varies in magnitude with torques trans- 
mitted between said housing and the drive shafts; 

a first frictional surface for opposing at least a portion of the 
magnitude of the thrust force; 

a second frictional surface for opposing a remaining portion 
of the thrust force magnitude; and 

a control member responsive to the transmitted torques for 
limiting engagement of said second frictional surface to 
opposing the remaining portion of the thrust force magni- 
tude, 

wherein said first and second frictional surfaces develop 
frictional resistances to relative rotation between the drive 


shafts in different proportions to their opposed portions of 


the thrust force magnitude. 


5,098,357 
AUTOMATIC PLANETARY GEAR TRANSMISSION 
Toshiyuki Asada; Toshitake Suzuki; Yasunori Nakawaki; 


Yasuhiko Higushiyama; Akiharu Abe; Naoki Moriguchi, all of 


Susono, Japan, and Naoki Moriguchi, all of Susono, Japan, 
assignors to Toyota Jidosha Kabushiki Kaisha, Toyota, Japan 
Filed Nov. 21, 1989, Ser. No. 439,607 

Claims priority, application Japan, Nov. 26, 1988, 63-299282; 

Mar. 10, 1989, 1-58406; Aug. 8, 1989, 1-205478 
Int. Cl.5 F16H 3/44, 57/10 

U.S. Cl. 475—278 29 Claims 

1. A speed changing gear device for an automatic transmis- 
sion, including a single-pinion type first planetary gear unit 
having a first sun gear, a first planetary pinion meshing with 
the first sun gear, a first ring gear meshing with the first plane- 
tary pinion, and a first carrier rotatably supporting the first 
planetary pinion, a single-pinion type second planetary pinion 
unit having a second sun gear, a second planetary pinion mesh- 
ing with the second sun gear, a second ring gear meshing with 
the second planetary pinion, and a second carrier rotatably 
supporting the second planetary pinion, and a double-pinion 
type third planetary gear unit having a third sun gear, at least 
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one pair of third planetary pinions which mesh with each other 
and one of which meshes with the third sung ear, a third ring 
gear meshing with the other of said at least one pair of third 
planetary pinions, and a third carrier rotatably supporting said 
at least one pair of third planetary pinions, the first, second and 
third planetary gear units cooperating with each other to 
transmit power from an input member of the transmission to an 
output member of the transmission, at a selected one of differ- 
ent speed reduction ratios in either forward or reverse driving 
of the vehicle, wherein the improvement comprises: 
said first and second sun gears being associated with each 
other, by one of fixing means for fixing said first and 
second sun gears to each other, of clutch means for selec- 
tively connecting the first and second sun gears to each 
other; 


said first carrier, said second ring gear and said third carrier 
being associated with each other, by one of fixing means 
for fixing said first carrier, said second ring gear and said 
third carrier to each other, or clutch means for selectively 
connecting said first carrier, said second ring gear and said 
third carrier to each other; 

said second carrier and said third sun gear being associated 
with each other, by one of fixing means for fixing said 
second carrier and said third sun gear to each other, or 
clutch means for selectively connecting said second car- 
rier and said third sun gear; and 

said third ring gear being fixed to said output member of the 
transmission. 


5,098,358 
UNIFIED ASYMMETRIC PLANETARY GEAR 
ASSEMBLY 

Shoji Igaku, Nara, Japan, assignor to Matex Co., Ltd., Osaka, 

Japan 

Filed Sep. 5, 1989, Ser. No. 403,180 
Claims priority, application Japan, Oct. 16, 1987, 62-262274 
Int. Cl.5 F16H 1/28 


USS. Cl. 475—335 15 Claims 


1. A unified asymmetric planetary gear assembly compris- 
ing: 





2222 


a sun gear; 

a plurality of planetary gears meshing with the sun gear, 

at least one of the planetary gears including a middle plane- 
tary gear part, a planetary smaller disc part on a first side 
of the middle planetary gear part, the planetary smaller 
disc part having a radius smaller than a radius of a tooth 
root circle of the middle planetary gear part, a planetary 
bigger disc part on a second side of the middle planetary 
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a complementary cylindrical bearing surface of a star- 
shaped satellite-holder that has a sufficient resiliency for 
constantly applying said satellite toothings in their per- 
taining flange toothings, in the process taking up clear- 
ances inherent to manufacture of said reducing mechanism 
and also absorbing, without deterioration, any overload 
that occurs; and 

a motive pinion that is floatingly mounted with respect to 


said fixed and mobile flanges and is fixed on a control 
shaft. 


gear part, the planetary bigger disc part having a radius 
bigger than a radius of a tooth edge circle of the middle 
planetary gear part, and a planetary boss including an 
axially extending shaft bore, the middle planetary gear 
part, the planetary bigger disc part and the planetary boss 
being unified in a body; DIFFERENTIAL GEAR WITH LIMITED SLIP AND 
an internal gear meshing with the planetary gears, the inter- LOCKING MECHANISM 
nal gear including an internal gear part meshing with the Isao Hirota, Tochigi, Japan, assignor to Tochigifujisangyo 
middle planetary gear part, a smaller inner cylindrical part Kabushiki Kaisha, Tochigi, Japan 
on a first side of the internal gear part, the smaller inner Filed Dec. 19, 1989, Ser. No. 452,862 
cylindrical part having a radius smaller than a radius of a _— Claims priority, application Japan, Dec. 26, 1988, 63-326075; 
tooth edge circle of the internal gear part, and a bigger Jul. 20, 1989, 1-84541; Nov. 9, 1989, 1-290077 
inner cylindrical part on a second side of the internal gear Int. Cl.5 F16H 1/445, 1/45 
part, the bigger inner cylindrical part having a radius U.S. Cl. 475—237 
bigger than a radius of a tooth root circle of the internal 
gear part, the planetary smaller disc part rollingly engage- 
able with the smaller inner cylindrical part and the plane- 
tary bigger disc part rollingly engageable with the bigger 
inner cylindrical part; 
a carrier; and 
a plurality of planetary shafts attached to the carrier for 
rotatably supporting the planetary gears. 


5,098,360 


6 Claims 


5,098,359 
BACKLASH FREE ARTICULATION REDUCING 
MECHANISM, USABLE NOTABLY FOR THE SETTING 
OF THE VARIOUS PORTIONS OF AN AUTOMOBILE 
VEHICLE SEAT 
Bernard Chales, and Jean-Marc Judic, both of Orne, France, 
assignors to Etablissments Cousin Freres, Orne, France 


U.S. Cl. 475—347 


Filed Aug. 30, 1990, Ser. No. 575,324 
Claims priority, application France, Aug. 31, 1989, 89 11443 
Int. Cl.5 F16H 1/28 
8 Claims 


1. A backlash free articulation reducing mechanism, com- 

prising: 

a fixed flange having a first inner circular toothing; 

a mobile flange having a second inner circular toothing that 
can differ from said first toothing but is placed on an 
adjacent diameter, with said flanges defining a cabinet that 
contains at least three satellites, each of which has two 
outer toothings placed on either side of a cylindrical col- 
lar, with one of said satellite toothings meshing with one 
of said flange toothings, and the other of said satellite 
toothings meshing with the other of said flange toothings, 
and with each of said satellites having a central axis with 
a cylindrical bearing surface for centering and reacting on 


1. A differential gear comprising: 
(a) a differential mechanism including: 
(1) a differential case (49); 
(2) a pinion shafts (63) rotatably supported within said 
differential case; 
(3) pinion gear (69) rotatably supported by said pinion 
shaft, respectively; and 
(4) a pair of side gears (71, 73) rotatably supported within 
said differential case in mesh with said pinion gears; 

(b) two frictional multiplate limit clutches (83, 85) disposed 
between said two side gears and two inner side wall sur- 
faces of said differential case, respectively, for limiting 
differential function of said differential mechanism respon- 
sive to rotation of said pinion shafts; 

(c) lock clutch means disposed between said two side gears 
and having a lock clutch member (87) axially slidably 
disposed on an outer circumferential surface of a thrust 
block (103) to which said pinion shafts are fixed, said lock 
clutch member being formed with first cam projections 
(91) engageable with second cam projections (93) formed 
in one of said two side gears (71) and further with third 
cam projections (92) engageable with fourth cam projec- 
tions (94) formed in the other of said two side gear (73); 
and 

(d) actuator means (127) having: 

(1) a piston member (119) disposed outside of said differ- 
ential mechanism and actuated by a hydraulic pressure; 
(2) a transmission member (133) fixed to said piston mem- 
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ber, for engaging said lock clutch means when said 
piston member is actuated; and 

(3) a return spring (107) disposed between said lock clutch 
member (87) and one of said side gears, for urging said 
clutch member so that said lock clutch means can be 
disengaged when said piston member is deactuated. 


5,098,361 
CENTER SUPPORTED WEIGHT LIFTING BARS 
Richard A. Danylieko, 4850 Sunset Rd., St. Cloud, Fla. 34771 
Filed Oct. 22, 1990, Ser. No. 600,692 
Int. Cl.5 A63B 21/06 


USS. Cl. 482—97 14 Claims 


1. A weightlifting apparatus having a two-piece weightlift- 
ing bar offering safety to the weightlifter, said two-piece 
weightlifting bar comprising a pair of curved bars having first 
ends disposed in an adjacent, independently rotatable relation- 
ship, said apparatus providing a fixed common support means 
for said first ends, said common support means including 
means for anchoring said first ends against separation, but 
configured to permit entirely independent rotation of said bars, 
said bars having respective second ends remotely located with 
respect to said first ends, said second ends being configured to 
receive weights of selected size, and handgrip means located in 
the near vicinity of said second ends of said bars, so as to enable 
the user to grasp and then lift said second ends of said bars, the 
lifting of said second ends of said bars bringing about the lifting 
of the weights as well as causing rotation of said first ends in 
said support means. 


5,098,362 
SPIRAL TUBE MAKING METHODS AND APPARATUS 
INCLUDING SPLICE REJECTION 
Peter C. Van Davelaar, Richmond, Va., assignor to Philip Mor- 

ris Incorporated, New York, N.Y. 

Continuation of Ser. No. 493,718, Mar. 15, 1990, Pat. No. 
5,030,188. This application Apr. 22, 1991, Ser. No. 688,479 
The portion of the term of this patent subsequent to Jul. 9, 2008, 
has been disclaimed. 

Int. Cl.5 B31C 3/00 
U.S. Cl. 493—16 3 Claims 

1. In apparatus for forming lengths of tube by winding a 

plurality of strips of material into a continuously advancing 
spiral wound tube and periodically cutting off lengths of said 
tube, each of said strips having splices along its length, the 
improvement comprising: 

a meter shell having a circumferential surface in contact 
with one and only one of said strips as said on of said strips 
passes into said apparatus to be wound so that said meter 
wheel is rotated by lengthwise motion of said one of said 
strips; 

means for generating an integral of the amount of rotation of 
said meter wheel; 

a plurality of splice detectors, each of which is associated 
with a respective one of said strips, and each of which 
monitors the associated strip at a first location prior to 
winding in order to detect a splice in the associated strip 
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and to produce a first output indication when a splice is 
thus detected in the associated strip; 

means associated with each of said strips for responding to 
each first output indication of the splice detector associ- 
ated with that strip by comparing said integral when said 
first output indication occurs to said integral subsequently 
and for producing a second output indication when the 
compared integrals indicate that a point on the associated 


strip has travelled from the first location associated with 
that strip to a second location downstream from the point 
at which said tube is periodically cut off; and 

means responsive to said second output indication associated 
with any of said strips for segregating the length of tube 
which is currently at said second location in order to 
reject any length of tube containing a splice from any of 
said strips. 


5,098,363 
PRECISE POSITIONING OF BLANK IN DIE 
Jeffrey C. Reasinger, Hilliard, and Gene C. Longbrake, Kenton, 
both of Ohio, assignors to Pressware International, Inc., 
Columbus, Ohio 
Continuation-in-part of Ser. No. 448,521, Dec. 11, 1989, Pat. No. 
5,041,071. This application Feb. 25, 1991, Ser. No. 659,899 
Int. Cl.5 B31B 43/00, 3/44 


USS. Cl. 493—167 6 Claims 


1. In a paper tray forming machine including an upper mov- 
able die means and a mating lower die means having 2 con- 
toured operable face facing the upper die means for engaging 
and for deforming flat paper sheet blanks into three-dimen- 
sional trays, the lower die means including passive stop means 
extending generally perpendicularly to said face from near one 
end of said lower die means, an improved blank centering 
apparatus comprising: 

(a) at least one moveable finger means extending outwardly 
from near the opposite end of the lower die means and 
having a component of motion toward the passive stop 
means and for engaging an edge of and positively position- 
ing a blank, which is above and substantially parallel to 
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the face of the lower die means and is laterally between 
the passive stop means and the finger means; and 

(b) a pair of side guides pivotally mounted to opposing sides 
and between the opposite ends of the lower die means, the 
side guides having pivot axes generally perpendicular to 
said face of the lower die means, said side guides having 
components of motion laterally inward toward the blank 
for engaging the lateral edges of and positively positioning 
the blank between the passive stop means, said finger 
means, and the side guides prior to deformation of the 
blank. 


5,098,364 
WASTE CONTAINER LINER AND METHOD FOR 
MANUFACTURING SAME 
Michael R. Schilling, Clinton, La., assignor to Pactec, Inc., 
Clinton, La. 
Division of Ser. No. 500,020, Mar. 26, 1990. This application 
Aug. 21, 1991, Ser. No. 748,081 
Int. Cl.5 B31B 21/14, 21/64 


U.S. Cl. 493—200 6 Claims 


1. A method for manufacturing a liner for a waste container, 
comprising the steps of: 

a. extruding a flexible envelope, said envelope having ends; 

b. flattening said envelope so as to form a top side and a 
bottom side; 

c. cutting a lengthwise slit in said top side of said envelope 
substantially along the centerline of said envelope; 

d. sealing said ends of said envelope; 

e. rolling one said end toward the other to form a rolled 
bundle. 


5,098,365 
METHOD OF CONNECTING A GRIPPING DEVICE TO 
SHEET OR WEB-FORMED PACKAGING MATERIAL 
Stig Lilja, Staffanstorp, Sweden, assignor to AB Profer, Lund, 
Sweden 
Filed Dec. 14, 1989, Ser. No. 450,437 
Claims priority, application Sweden, Dec. 16, 1988, 8804548 
Int. Cl.5 B31B 1/64, 1/90 
US. Cl. 493—341 7 Claims 
6. A method of processing a sheet of packaging material that 
is to be used in the formation of containers, comprising the 
steps of: 
forming a hole in the sheet of packaging material; 
inserting an anchoring device into the hole; 
heating the anchoring device and the packaging material; 
pressing opposite ends of the anchoring device towards each 
other to heat seal the anchorage device to the packaging 
material in a liquid-tight manner; 
sterilizing the sheet of packaging material by bringing the 
sheet of packaging material into contact with a chemical 
sterilization agent; 
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removing the chemical sterilization agent from the sheet of 
packaging material; and 


securing a gripping device to the anchorage device after 
removing the chemical sterilization agent. 


5,098,366 
ROTARY CUTTERS FOR BUSINESS FOLDERS WITH 
MULTIPLE TAB OPTIONS 

Richard H. Gressman, 37381 Pocahontas, Mt. Clemens, Mich. 

48043 

Filed Jun. 16, 1989, Ser. No. 367,441 
Int. Cl.5 B66D 1/62; B31B 1/16 

U.S. Cl. 493—354 


3. In a machine for cutting and forming manila folders and 

the like utilizing opposed cutting and anvil rollers, 

(a) a main frame, 

(b) an anvil roller having an axially extending anvil surface 
and rotatably mounted on said main frame, 

(c) a cutting roller rotatably mounted in said frame having a 
cylindrical surface with plurality of axially extending 
circumferentially-spaced, cutter projections raised from 
the surface, 

(d) power means for driving said rollers, 

(e) gear means on each said rollers coupled to said power 
means and meshed for simultaneous rotation, and 

(f) mounting means for one of said rollers to permit selective, 
temporary separation of said rollers and gears to change 
the circumferential relationship of one of said rollers and 
gears relative to the other roller and gears to shift the 
registration of a cutter projection on one roller relative to 
the anvil on the other roller, 

(g) said mounting means comprising a first subframe releas- 
ably and movably mounted on said main frame, bearing 
means in said subframe mounting a roller and associated 
gears, and means releasably and adjustably locking said 
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subframe relative to said main frame during operation of 
said machine, 

(h) said first subframe being pivotally mounted at one end on 
said main frame on a pivot axis, a lift gear means on said 
first subframe concentric with said pivot axis, and a manu- 
ally operable rack gear meshed with said lift gear to move 
said first subframe upwardly around said pivot axis. 


5,098,367 
SEAT COVER FORMING MACHINE 
Robert E. Bullinger, Mesa, Ariz., assignor to The Tranzonic 
Companies, Pepper Pike, Ohio 
Filed Sep. 12, 1990, Ser. No. 581,464 
Int. Cl.5 B31D 1/00; B65H 45/28 
US. Cl. 493—357 


s2\,, 
1. A device for fabricating out, disjoined and singly folded 
paper products from rolls of paper sheeting comprising: 
sheeting feet means; 
rotary cutting rolls; 
paper shearing and folding assemblies; 
product transport and collating means; 
product ejection means; and 
motive means, 
in which each of said assemblies includes a drive roll that 
supplies at least one of said assemblies with sheeting from said 
sheeting feed means that has been cut by said rotary cutting 
rolls, said assemblies serving to shear and fold said sheeting, 
wherein three of said assemblies are mounted one over the 
other in a vertical array comprising top, middle, and 
bottom said assemblies, the drive roll of said middle as- 
sembly supplying cut sheeting to the drive roll of said top 
assembly, as well as to said middle assembly, and 
wherein said rotary cutting rolls, paper shearing and folding 
assemblies, transport and collating means, and product 
ejection means are coordinately interconnected, with and 
driven by said motive means, and 
wherein further, finished product exiting from said top as- 
sembly is transported to, and collated with said product 
exiting from said middle assembly, and said collated prod- 
uct is transported to, and collated by said product trans- 
port and collating means with such product exiting from 
said bottom assembly, and the product thus collated is 
then ejected from said device by said product ejection 
means. 


5,098,368 
CENTRIFUGAL APPARATUS 

Paul Schmidt, Essen, Fed. Rep. of Germany, assignor to Klo- 

eckner-Humboldt-Deutz Aktiengesellschaft, Fed. Rep. of 

Germany 

Filed Mar. 28, 1989, Ser. No. 329,555 

Claims priority, application Fed. Rep. of Germany, Mar. 30, 

1988, 3810740; Feb. 22, 1989, 3905341 
Int. Cl.5 BO4B 3/06 

U.S. Cl. 494—47 6 Claims 

3. A centrifuging apparatus used for dewatering, mixing or 
classifying comprising in combination: 
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a cylindrical shell of flexible material; 

means for applying an axial tension to the shell aiding in 
retaining the cylindrical shell shape; 

means for driving the shell in rotation; 


means for delivering a product to the interior of the shell to 
be subjected to centrifugal action; 

and a discharge conduit leading from the shell having an 
inlet positioned internally of the shell to receive a product 
moving along within the shell. 


5,098,369 
BIOCOMPATIBLE VENTRICULAR ASSIST AND 
ARRHYTHMIA CONTROL DEVICE INCLUDING 
CARDIAC COMPRESSION PAD AND COMPRESSION 
ASSEMBLY 
Marlin S. Heilman, Sarver; Steve A. Kolenik, Leechburg; Chris- 
topher D. Capone, Oakmont; Carl M. Parisi, Kittanning; 
Edward K. Prem, Allison Park, and Vernon L. Speicher, 
Leechburg, all of Pa., assignors to Vascor, Inc., Pittsburgh, 
Pa. 
Continuation-in-part of Ser. No. 19,701, Feb. 27, 1987, Pat. No. 
4,925,443. This application May 14, 1990, Ser. No. 522,956 
Int. Cl.5 AGIN 1/362 


US. Cl. 600—16 103 Claims 


1. A ventricular assist device which can be implanted in a 
patient user exterior to the heart and which comprises: 

a pumping means which includes one or more movable 
ventricle compression assemblies; 

gel-filled pad means forming respective parts of the one or 
more movable ventricle compression assemblies, said 
gel-filled pad means being adapted for engaging an outer 
surface of at least one heart ventricle; and 

operating means for cyclically actuating the one or more 
ventricle compression assemblies, such that the ventricle 
is, first, compressed to aid blood ejection therefrom, and 
second, released to permit refilling. 
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5,098,370 
HEART ASSIST DEVICE 

Shumel Rahat, Haifa; Joe Borman, Jerusalem; Dan Rottenberg, 

Haifa, and Gideon Uretzky, Jerusalem, all of Israel, assigners 

to Galram Technology Industries, Inc., Haifa, Israel 

Filed Apr. 4, 1990, Ser. No. 504,472 
Claims priority, application Israel, Jan. 29, 1988, 85249 
Int. Cl.5 A61N 1/362 


U.S. Cl. 600—16 6 Claims 








1. A heart assist system for connection to a patient who 
needs an augmented blood supply, said system comprising: 

means for drawing blood from said patient and for pumping 
said blood back to a circulatory system of said patient; 

means for continuously monitoring the artial pressure func- 
tion of said patient; 

computing and data storing means for storing predetermined 
values defining a curve of defined artial pressures; 

means for continuously calculating the instant difference 
between said atrial pressure of said patient and said prede- 
termined values; 

means for activating said means for drawing and pumping 
blood to adjust said atrial pressure to a predetermined 
value of said values; 

means for controlling on a real time basis the quantity of 
blood drawn during the diastolic phase of the heart beat of 
said patient and blood supplied to the patient during the 
systolic phase of the heart beat of said patient. 


5,098,371 
SWITCH BAG TYPE BLOOD GATHERING SET 
Takeo Juji, Matsudo; Nobuhiro Wakimoto; Yoichi Kagawa, 
both of Tokyo, and Seiichi Ono, Ohita, all of Japan, assignors 
to Kawasumi Laboratories, Inc., Tokyo, Japan 
Filed Oct. 24, 1988, Ser. No. 262,295 
Claims priority, application Japan, Oct. 24, 1987, 62-267640; 
Oct. 24, 1987, 62-267641; Oct. 24, 1987, 62-267642 
Int. Cl.5 A61M 37/00 
U.S. Cl. 604—4 6 Claims 
1. A blood-gathering set of a switch-bag type for performing 
blood transfusion of blood gathered from a blood donor and 
stored beforehand to the same blood donor, and storing blood 
afresh by performing blood gathering afresh from the blood 
donor, said blood-gathering set comprising: 
liquid transfer means including a liquid introducing needle 
connectable to a container in which a medicament solu- 
tion such as physiological salt solution or the like is stored, 
a first connecting tube connected to the liquid introducing 
needle, and a drip cylinder connected to the first connect- 
ing tube at a midpoint of the first connecting tube; 
blood-transfusing means including N individual (N22) 
blood-introducing needles connectable to blood bag 
means in which blood from the blood donor is stored to 
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introduce blood contained in the blood bag means to the 
donor during subsequent transfusion, drip cylinder means 
connected with the blood introducing needles and pro- 
vided with filter means inside thereof, and a second con- 
necting tube connected with the drip cylinder means; 
blood-transfusing and blood-gathering means including a 
gathering needle for performing one of blood transfusion 
of blood introduced by said blood transfusion means to the 
blood donor and blood-gathering from the same blood 
donor, a third connecting tube connected to the gathering 
needle for guiding blood, and a medicament solution 
introducing portion connected to the third connecting 
tube at a midportion of the third connecting tube; 
washing solution storing means including a waste liquor bag 
for recovering waste liquor after priming of the blood- 


gathering set, a fourth connecting tube for guiding waste 
liquor to an inside of the waste liquor bag, and a valve 
arranged in the inside of the waste liquor bag for prevent- 
ing countercurrent; 

individual blood-storing members (n2=2 and n=N) each 
including a blood-gathering bag for storing blood, a fifth 
connecting tube for communicating said blood-transfusing 
means and blood-transfusing and blood-gathering means 
with the blood-gathering bag, the fifth connecting tube 
having a connecting piece with flow channel which is 
open when the set is in use, and a second bag connected 
with the blood-gathering bag; and 

plurality of joining members associated with the liquid 
transfer means, blood-transfusing means, and blood-trans- 
fusing and blood-transfering means for preventing inva- 
sion of outside air therein. 


5,098,372 
METHODS AND MACHINE BASED ON BLOOD 
SEPARATION BY FILTRATION FOR PLASMA 
EXCHANGE TREATMENT, PLASMA DONATION AND 
CYTAPHERESIS SUCH AS PLATELET APHERESIS 
Svante U. R. Jonsson, Glumslév, Sweden, assignor to Stafilum 
AB, Uppsala, Sweden 
PCT No. PCT/SE87/00218, § 371 Date Nov. 3, 1988, § 102(e) 
Date Nov. 3, 1988, PCT Pub. No. WO87/06471, PCT Pub. 
Date Nov. 5, 1987 
PCT Filed Apr. 24, 1987, Ser. No. 269,767 
Claims priority, application Sweden, Apr. 24, 1986, 8601891 
Int. Cl.5 A61M 37/00 
U.S. Cl. 604—5 3 Claims 
1. Machine for plasma exchange treatment, plasma donation 
and cytapheresis, such as platelet apheresis, using filtration as 
the blood separation principle, comprising a donor tubing to be 





MARCH 24, 1992 


connected to a donor/patient for the drawing of blood there- 
from and subsequent return of blood thereto; separating means 
for separation of blood by filtration into various components of 
which plasma is one, wherein said separating means has a 
reservoir for blood cells; a pump capable of operating in two 
opposite directions; a first connection between said pump and 


said donor tubing; a second connection between said pump and 
said separating means; a third connection between said pump 
and said reservoir; and a container for liquid; characterized by 
a fourth connection from said container to said third connec- 
tion and a control means for admixture of liquid from said 
container through said fourth connection to flow of blood 
passing through said third connection. 


5,098,373 
PROCESS FOR CONTROLLING BLOOD PUMPS IN THE 
EXTRA-CORPOREAL CIRCUIT OF A SINGLE NEEDLE 
ARRANGEMENT AND APPARATUS THEREOF 

Hans-Dietrich Polaschegg, Oberursel, Fed. Rep. of Germany, 

assignor to Fresenius AG, Fed. Rep. of Germany 

Filed Jul. 16, 1990, Ser. No. 552,782 

Claims priority, application Fed. Rep. of Germany, Jul. 19, 

1989, 3923836 
Int. Cl.5 A61M 1/03 


1. In a process for the control of blood pumps in an extra- 
corporeal circuit having a single needle arrangement compris- 
ing with a canula connected to the patient and, branching from 
said canula, an arterial branch and a venous branch, compris- 
ing an arterial pump in the arterial branch and a venous pump 
in the venous branch, 

the improvement comprising driving the arterial pump and 

the venous pump, upon activation, at a pumping rate 
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higher than the normal throughput rate of the appropriate 
pumping phase. 


5,098,374 
DEVICE FOR THE PLACING OF A PARTIAL CATHETER 
IN A BODY CAVITY 
Erik Othel-Jacobsen, Hellebeak; Ole G. Neiben, Copenhagen, 
and Henrik Harboe, Bronshoj, all of Denmark, assignors to 
Engineers & Doctors A/A, Denmark 
PCT No. PCT/DK88/00146, § 371 Date Jan. 31, 1990, § 102(e) 
Date Jan. 31, 1990, PCT Pub. No. WO89/01798, PCT Pub. 
Date Mar. 9, 1989 
PCT Filed Sep. 2, 1988, Ser. No. 460,190 
Claims priority, application Denmark, Sep. 2, 1987, 4587/87 
Int. C15 A61M 5/00 


US. Cl. 604—8 16 Claims 


1. A device for placing a partial catheter in a body cavity 

comprising: 

a partial catheter having an open end and an attachment 
member spaced from said open end; 

an auxiliary catheter onto which a portion of said partial 
catheter removable extends; 

a fastening element extending through said auxiliary cathe- 
ter, said fastening element having at one end a means for 
releasably connecting to said attachment member of said 
partial catheter; 

means for selectively holding said partial catheter in place 
on said auxiliary catheter; and 

means for selectively releasing said partial catheter from said 
fastening member; 

whereby said partial catheter, auxiliary catheter and fasten- 
ing element can be inserted into the body cavity to posi- 
tion the partial catheter in place and the partial catheter 
can then be selectively released from said auxiliary cathe- 
ter and said fastener element and left in said body cavity 
after the auxiliary catheter and fastening element are 
removed. 


5,098,375 
UNIT FOR INSUFFLATING AND CLEANING GAS 
Manfred Baier, Knittlingen, Fed. Rep. of Germany, assignor to 
Richard Wolf GmbH, Knittlingen, Fed. Rep. of Germany 
Filed May 29, 1990, Ser. No. 529,976 
Claims priority, application Fed. Rep. of Germany, Jul. 11, 
1989, 3922746 
Int. Cl.5 A61M 37/00 
US. Cl. 604—23 2 Claims 
1. An insufflation unit for insufflating a small body cavity 
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with a gas and for recycling said gas removed from said small ing a proximal end of one of an inner lumen and an outer 
body cavity, comprising: : lumen of said coaxial lumen device; 
a gas supply unit for supplying a gas; . : means for selectively engaging a proximal end of the other 
a shut-off valve being in fluid communication with said gas 
supply unit having a first position such that gas flowing 
from said gas supply unit flows through said shut-off valve 
and a second position such that gas flowing from said gas 
supply unit is prevented from flowing through said shut- 
off valve; 
a filter being in fluid communication with said shut-off valve 
such that gas is able to flow from said shut-off valve 
through said filter, and for being in fluid communication 
with a first instrument channel of an endoscope which is in 
fluid communication with a body cavity such that fluid 
can flow between said body cavity and said filter through 
said first instrument channel; 
a pump having a suction end, said suction end being in fluid 
communication with said filter for withdrawing said gas 
within said body cavity through said first instrument 
channel and said filter, said pump having a delivery side of said inner and outer lumens of said coaxial lumen de- 
for expelling said withdrawn gas; vice; and 
a sterile filter being in fluid communication with said deliv- jeans for twisting said inner lumen relative to said outer 
lumen. 


5,098,377 
MULTIMODAL DISPLACEMENT PUMP AND 
DISSOLUTION SYSTEM FOR SAME 

Alexander Borsanyi, Newport Beach; Richard Harp, La Costa; 

Robert Lebo, Silverado; Scott L. Pool, Santa Ana; Joseph 

Rondinone, Mission Viejo; John T. Sorensen, Costa Mesa; 

Roxanne Wall, Newport Beach, and Albert L. Stone, Laguna 

Hills, all of Calif., assignors to Baxter International Inc., 

Deerfield, Il. 

Continuation-in-part of Ser. No. 240,992, Sep. 6, 1988, 
abandoned. This application Jul. 26, 1990, Ser. No. 559,124 


ery side of said pump for receiving and filtering said with- 
Int. Cl.5 A61M 1/00 


drawn gas and for being in fluid communication with a 
second instrument channel of said endoscope which is in 
fluid communication with said body cavity such that said 
filtered gas flows into said body cavity through said sec- 
ond instrument channel; 

a pressure sensor being in fluid communication with said 
suction end of said pump for sensing a pressure of said gas 
at said suction end of said pump which corresponds to a 
pressure of said gas within said small body cavity; 

control means for moving said shut-off valve between said 
first and second positions and for preventing said pump 
from being actuated in response to said sensed pressure, 
said control means comparing said sensed pressure to a 
predetermined pressure, said control means positioning 
said shut-off valve in said first position and preventing said 
pump from being actuated when said sensed pressure is 
less than said predetermined pressure for insufflating said 
small body cavity and said control means positioning said 
shut-off valve in said second position and permitting actu- 
ation of said pump when said sensed pressure is greater 
than or equal to said predetermined pressure for recycling 1. A pumping apparatus for pumping preselected volumes of 
said gas within said small body cavity. fluid through a catheter means insertable into a fluid receiving 
body such as a human gallbladder, said pumping apparatus 
5,098,376 comprising: 
, a syringe means fluidly connectable to a fluid source; 
sietteiaeeman un dame creeps Range a means for withdrawing a preselected volume of fluid into 
EXCHANGE DEVICE said syrings means; 

Gaylord L. Berry, Salt Lake City; J. D. Mortensen, Sandy, and a flexible bellows fluidly connected to said syringe means 
Mitchell D. Baldwin, Salt Lake City, all of Uteh, assigners rad and connectable to said catheter means such that alternate 
Cardiopulmonics, Inc., Salt Lake City, Utah compression and extension of said bellows may be em- 

Filed Dec. 22, 1989, Ser. No. 454,773 ployed to transfer fluid back and forth between syringe 
Int. Cl.5 A61M 37/00 means and said catheter means; 

U.S. Cl. 604—26 43 Claims programmable controller operatively connected to said 
1. An apparatus for twisting one lumen of a coaxial lumen pumping apparatus to control the frequency and 

device relative to the other lumen comprising: numerosity of fluid transfers back and forth between said 


elastomeric means for selectively engaging without collaps- syringe means and said catheter means. 


USS. Cl. 604—30 





MARCH 24, 1992 


5,098,378 
METHOD OF JEJUNAL FEEDING 

Carl J. Piontek, Powell; Kent E. Iversen; William H. Hirsch, 

both of Columbus, and Arthur A. Dahl, Westerville, all of 

Ohio, assignors to Abbott Laboratories, Abbott Park, Ill. 
Division of Ser. No. 360;814, Jun. 2, 1989. This application Jul. 

19, 1991, Ser. No. 732,965 
Int. Cl.5 A61M 31/00 

US. Cl. 604—49 


1. A method for jejunal feeding, comprising the steps of: (a) 
inserting a replacement gastrostomy tube through a stoma and 
into a patient’s stomach, said replacement gastrostomy tube 
comprising (i) a catheter shaft, said shaft having a wall with an 
outer surface, a proximal end and a distal end, said shaft enclos- 
ing a feeding lumen having a circular cross-section, and a fluid 
flow channel embedded within the wall of the shaft, the inside 
diameter of the feeding lumen being 64% to 72% of the outside 
diameter of the catheter shaft, a food outlet port of said lumen 
located at the distal end of said catheter shaft, (ii) a port hous- 
ing located at said proximal end of the catheter shaft, said port 
housing having a main food inlet port which communicates 
with said feeding lumen, a Y-port providing access to said 
feeding lumen through a Y-port channel, and a fluid inlet port 
which communicates with said fluid flow channel, (iii) an 
expandable a component member which is expandable when a 
fluid is injected therein is secured to the outer surface of said 
shaft wall with said fluid flow channel opening into the ex- 
pandable component member, said expandable component 
member being located between said food outlet port and said 
port and said port housing, (iv) a retention device located 
between said expandable component member and said port 
housing; (b) injecting a fluid into said expandable component 
member, such that said expandable component member coop- 
erates with said retention device to prevent the undesirable 
movement of said gastrostomy tube further into the stomach or 
the unintentional withdrawal of said gastrostomy tube through 
said stoma; and (c) passing a jejunal tube through the feeding 
lumen of said replacement gastrostomy tube and into the jeju- 
num. 


5,098,379 
CATHETER HAVING LUBRICATED OUTER SLEEVE 
AND METHODS FOR MAKING AND USING SAME 
Anthony J. Conway; Philip J. Conway, both of Chatfield, and 
Richard D. Fryar, Jr., Rochester, all of Minn., assignors to 
Rochester Medical Corporation, Stewartville, Minn. 
Continuation-in-part of Ser. No. 462,832, Jan. 10, 1990. This 
application Mar. 1, 1990, Ser. No. 487,422 
Int. Cl.5 A61M 31/00 
US. Cl. 604—51 29 Claims 
1. An elongated catheter comprising an interior surface and 
an exterior surface, said interior surface defining a first lumen 
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passing through said catheter, said catheter further including 
an enclosed cavity between said interior and exterior surfaces 
which encircles a portion of said first lumen, said enclosed 
cavity having an inner wall and an outer wall, said outer wall 
being a resilient sleeve which can stretch generally indepen- 
dently of said inner wall, said enclosed cavity containing an 
amount of a suitable lubricating substance effective to permit 
said sleeve to slide along an outer surface of the inner wall 


ESAS 


CS 


while in lubricated contact therewith when stretched indepen- 
dently of said inner wall, wherein the inner wall and the outer 
wall are joined together at distal and proximal ends of said 
enclosed cavity; said catheter further including a second lu- 
men, an inflatable balloon and a balloon cavity, the second 
lumen communicating with the balloon cavity, wherein fluid 
can pass into the balloon cavity from the second lumen so as to 
inflate the inflatable balloon. 


5,098,380 
METHOD OF AND APPARATUS FOR DETECTING AN 
OCCLUSION OF LIQUID TRANSFUSION TUBE 

Takeshi Aizawa; Akira Fujitani; Tetsuya Miyatake; Kazumi 

Yokoyama, and Shigeru Tanaka, all of Tokyo, Japan, assign- 

ors to Nikkiso Co., Ltd., Tokyo, Japan 

Filed Mar. 30, 1989, Ser. No. 330,473 
Claims priority, application Japan, Mar. 30, 1988, 63-74571 
Int. Cl.5 A61M 31/00 


US. Cl. 604—67 4 Claims 


1. An apparatus for detecting an occlusion of a liquid trans- 
fusion tube by detecting an amount of displacement of the 
liquid transfusion tube, comprising an insertion portion for 
receiving the liquid transfusion tube in a flattened state, a pair 
of pivoting members connected to the insertion portion and 
provided with a clamping portion at one end so as to elastically 
press a flattened part of the liquid transfusion tube in accor- 
dance with movements of said pivoting members, a detector 
disposed between said pivoting members to detect an amount 
of displacement of a space between the detecting members and 
to output a signal representative thereof, a means for compar- 
ing the value of said signal output from the detector with a 
predetermined reference value and an alarm means for output- 
ting a warning when said signal exceeds said reference value, 
wherein said insertion portion comprises a pair of opposed 
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rounded surfaces defining a slot of predetermined width, 
whereby a liquid transfusion tube having an exterior diameter 
greater than said predetermined width is received in said slot in 
a flattened state. 


5,098,381 
CATHETER FOR RECANALIZING CONSTRICTED 
VESSELS 
Ernst Schneider, Zurich, Switzerland, assignor to Schneider 
Europe, Zurich, Switzerland 
Continuation of Ser. No. 617,436, Nov. 19, 1990, abandoned, 
which is a continuation of Ser. No. 339,556, Apr. 17, 1989, 
abandoned. This application Jul. 19, 1991, Ser. No. 732,953 
Claims priority, application Switzerland, Apr. 20, 1988, 
1460/88 
Int. Cl.5 A61M 29/00, 25/00 
8 Claims 


1. A catheter for treating an obstructed blood vessel, said 
catheter comprising an elongated tubular body having a proxi- 
mal tubular body portion, a distal tubular body portion, and a 
common internal lumen extending through both of said body 
portions, the internal lumen, and a single inflatable dilatation 
element whereby said dilatation element is in communication 
with said internal lumen and inflatable and deflatable by the 
application of a pressurized fluid within said lumen, and 
wherein said dilatation element has a single wall having micro- 
porous openings there through to the exterior of the catheter 
which are permeable to the fluid applied to inflate said dilata- 
tion element. 


5,098,382 

SAFETY MODULE-ACTIVATOR RESHIELDING TOOL 
Terry M. Haber, El Toro; Clark B. Foster, Laguna Niguel; 

William H. Smedley, Lake Elsinore, and John A. Lewis, Jr., 

Costa Mesa, all of Calif., assignors to Habley Medical Tech- 

nology Corporation, Laguna Hills, Calif. 

Filed Dec. 11, 1989, Ser. No. 448,292 
Int. Cl.5 A61M 5/00 

US. Cl. 604—110 


\ 


1. An activator tool in which to receive a cartridge having a 
fluid filled medication module, a piston at one end of the mod- 
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ule and a needle cannula projecting outwardly from the oppo- 
site end of the module and communicating with the interior 
thereof so that fluid can be injected from said module, said 
activator tool comprising: 

a hollow barrel including an open proximal end through 
which to receive the cartridge and an open distal end 
through which the needle cannula of the cartridge extends 
for administering an injection after the cartridge is re- 
ceived in and moved distally through said barrel; 

an open window extending longitudinally through said bar- 
rel between the proximal and distal ends thereof; 

means for injecting the fluid of said medication module via 
the cannula; 

means for retracting the needle cannula inwardly of said 
barrel and completely within said cartridge to be shielded 
thereby at the conclusion of the injection; and 

means for ejecting said cartridge through the window of said 
barrel after the injection has been completed and the 
cannula has been retracted within said cartridge. 


5,098,383 
DEVICE FOR ORIENTING APPLIANCES, PROSTHESES, 
AND INSTRUMENTATION IN MEDICAL PROCEDURES 
AND METHODS OF MAKING SAME 

David C. Hemmy, Elm Grove, Wis.; Gregg S. Baker, Lake 

Forest, and Paul B. Hafeli, El Toro, both of Calif., assignors 

to Artifax Ltd., Newport Beach, Calif. 

Filed Feb. 8, 1990, Ser. No. 476,951 
Int. Cl.5 A61M 5/00 

US. Cl. 604—116 


1. A guide for performing a medical task during a medical 
procedure, wherein an instrument must contact a patient tissue 
at an appropriate location, and wherein a reference point cor- 
responding to a three-dimensional tissue geometry of the pa- 
tient tissue, and corresponding to a surface of a landmark, is 
determined prior to performing the medical task, the guide 
comprising: 

positioning means, having a predefined positioning surface, 

for positioning the guide to remain in a fixed location with 
respect to the landmark surface, wherein the positioning 
surface has a three-dimensional configuration correspond- 
ing to the reference point; and 

orienting means, fixedly connected to the positioning means, 

for guiding the instrument to contact the patient tissue at 
the appropriate location when the guide is in the fixed 
location. 
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5,098,384 
PRESSURE-COMPENSATED FLUID ADMINISTERING 
APPARATUS 
Lawrence M. Abrams, 133 Huquenot Ave., Englewood, N.J. 

07631 
Filed Jan. 23, 1991, Ser. No. 644,895 
Int. Cl.5 A61M 1/00 
US. Cl. 604—118 


1. A pressure sensing system for monitoring pressure in a 
first column of fluid which is closed and under a pressure to be 
measured, said system including a pressure sensing device 
having first and second major surfaces, said first surface com- 
municating at a first end with the fluid in said first column, said 
system including a second column of fluid, said second surface 
communicating with said second column, and means for main- 
taining the heights of said first and second columns equal to 
one another. 


5,098,385 
TWO-WAY VALVE FOR INFUSION DEVICES 
Derek Walsh, Fox Lake, Ill., assignor to Baxter International 
Inc., Deerfield, Ill. 


Filed Apr. 26, 1990, Ser. No. 514,772 
Int. Cl.5 A61M 37/00 


USS. Cl. 604—131 


1. A device for infusing liquid comprising: 

a housing having biasing means containing a source of liquid 
under pressure, the housing defining an access aperture in 
fluid communication with the source of pressurized liquid; 

a one-way duck-bill valve contained in the access aperture, 
the one-way duck-bill valve adapted to allow liquid under 
pressure to enter the source of pressurized liquid while 
retaining the pressurized liquid in the housing; and 

a separable outlet conduit having a blunt cannula in fluid 
communication with the outlet conduit, the blunt cannula 
being adapted to extend sufficiently to open the one-way 
duck-bill valve such that upon insertion of the hollow 


GENERAL AND MECHANICAL 


U.S. Cl. 604—152 


2231 


blunt cannula into the one-way duck-bill valve, fluid com- 
munication is established between the outlet conduit and 
the source of pressurized liquid. 


5,098,386 
INFANT NASAL SUCTION APPARATUS 


Ina L. Smith, 2426 Acton St., Berkeley, Calif. 94702-2110 


Filed May 17, 1991, Ser. No. 701,768 
Int. Cl.5 A61M 1/00 
3 Claims 
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1. An infant nasal suction apparatus, comprising: 

an elongate cylindrical housing, the cylindrical housing 
including a housing rear terminal end and a housing for- 
ward terminal end, the housing rear terminal end includ- 
ing a first end cap mounted releasably thereto, and the 
housing forward terminal end including a housing second 
end cap removably mounted thereto, the central housing 
including a central housing web, the central housing web 
fixedly mounted within the housing adjacent the housing 
rear terminal end, with the central housing including a 
housing axis, with the housing web oriented orthogonally 
relative to the housing axis, and 

a gear shaft rod reciprocatably and coaxially mounted 
within the central housing, and coaxially directed through 
the central housing web within a gear shaft rod guide bore 
coaxially directed through the housing web, and 

the gear shaft rod including a piston member mounted at a 
forward terminal end of the gear shaft rod orthogonally 
oriented relative to the housing axis, and 

drive means for effecting reciprocation of the gear shaft rod 
for providing a suction between the piston and the second 
end cap, the second end cap including a nozzle coaxially 
mounted thereto for directing fluid through the nozzle 
into the housing between the second end cap and the 
piston, and 

wherein the drive means includes a drive motor fixedly 
mounted within the first end cap, the drive motor includ- 
ing a reversing switch projecting through a side wall of 
the first end cap, and the drive means further including an 
on/off switch mounted within the end cap spaced from 
the drive motor, and a battery, and the drive motor includ- 
ing an output drive shaft, the output drive shaft rotatably 
mounted within a drive shaft bore formed within the 
central housing web, and a drive shaft gear mounted to the 
drive shaft to effect reciprocation of the gear shaft rod. 
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5,098,387 
DEVICE FOR IRRIGATION OF AND ASPIRATION 
FROM BODY CAVITIES 

Peter P. Wiest, Hessenalle 8, D-1000 Berlin 19, and Hubert G. 

Fuchs, Berlin, both of Fed. Rep. of Germany, assignors to 

Peter P. Wiest, Berlin, Fed. Rep. of Germany 

Filed Oct. 5, 1990, Ser. No. 593,082 

Claims priority, application Fed. Rep. of Germany, Oct. 9, 

1989, 3933856 
Int. Cl.5 A61M 5/00 


U.S. Cl. 604—153 13 Claims 


1. A device for irrigation of, and aspiration from, a body 

cavity, the device comprising: 

a delivery pump formed as a peristaltic/roller pump; 

a suction pump formed as a peristaltic/roller pump; 

a delivery pump shaft and a suction pump shaft, said delivery 
pump shaft and said suction pump shaft being arranged 
coaxially; 

a first tubing line connected to said delivery pump and lead- 
ing to the body cavity; 

a second tubing line connected to said suction pump and 
leading to the body cavity; 

switching means connected to said pump shafts and control 
means connected to said switching means for controlling 
the irrigation and aspiration of the body cavity. 


5,098,388 
VERESS NEEDLE ASSEMBLY 

Richard Kulkashi, 9 Jonathan Dr., Tinton Falls, N.J. 07753; 

Matthew P. Szapucki, 65 Kingsley Rd., Kendall Park, N.J. 

08824, and Stephen A. Grochmal, 10 Elmwood Dr., Milltown, 

N.J. 08850 

Filed May 2, 1991, Ser. No. 694,670 
Int. Cl.5 A61M 5/00 


USS. Cl. 604—158 22 Claims 


1. A Veress needle instrument comprising: 

a housing shaped to provide a handle; 

a hollow needle having one end rigidly secured within a 
lowermost portion of said housing, an elongated portion 
of said needle protruding from a bottom end of said hous- 
ing, said elongated portion terminating at a pointed an- 
other end of said needle; 

a tube slidably mounted within said needle, one end of said 
tube normally extending out of and away from the pointed 
end of said needle; 

spring biased fluid transfer means mounted in a topmost 
portion of said housing for movement within a range 
along the longitudinal axis of said housing, said fluid trans- 
fer means including an axial passageway therethrough 
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having one end portion adapted for receiving and securing 
the other end of said tube, and having another end portion 
adapted for receiving a fluid coupling through a hole in 
the top end of said housing, for directly passing fluid from 
said fluid coupling to said tube, said fluid transfer means 
being normally biased to a rest position for placing said 
tube in its normally extended state; and 

visual indicator means connected to said fluid transfer 
means, for providing a visual indication at said housing for 
indicating when a force imparted on the one end of said 
tube overcomes the spring biasing on said fluid transfer 
means causing it to move toward the top end of said 
housing with said tube retracting into said needle. 


5,098,389 
HYPODERMIC NEEDLE ASSEMBLY 
Patrick J. Cappucci, St. Paul, Minn., assignor to Becton, 
Dickinson and Company, Franklin Lakes, N.J. 
Filed Jun. 28, 1990, Ser. No. 546,148 
Int. Cl.5 A61M 5/00 
U.S. Cl. 604—158 


1. A hypodermic needle assembly comprising: 

a substantially rigid handle having a proximal end and a 
distal end; 

an introducer needle at said distal end of said handle, said 
introducer needle including a sharp end projecting from 
said handle; 

a rigid hollow cannula slidably engaged within said introdu- 
cer needle, said cannula including a blunt end and at least 
one side port adjacent to said blunt end, said cannula being 
rigid enough to retain its shape while being used to admin- 
ister a retrobulbar injection to the human eye; 

means for preventing said cannula from projecting more 
than a selected distance beyond said sharp end of said 
introducer needle; and 

means for withdrawing said cannula such that the blunt end 
thereof is entirely within said introducer needle. 


5,098,390 
HAND SYRINGE WITH SAFETY STORAGE FOR USED 
NEEDLE 

Lawrence E. Wallingford, Garland, Tex., assignor to Retractable 

I, Inc., Garland, Tex. 

Filed Sep. 7, 1990, Ser. No. 579,021 
Int. Cl.5 A61M 5/32 

U.S. Cl. 604—195 4 Claims 

2. In a syringe comprised of a hollow cylindrical body open 
on a distal end, whereas said distal end has a lip concentric 
with said hollow cylindrical body, said cylindrical body fur- 
ther has an opening in an upper end smaller than said opening 
at said distal end, said cylindrical body additionally provides 
an internal groove in proximity to said distal end, a sliding 
plunger within said cylindrical body, said plunger has an up- 
ward extending shank, said shank passes through said smaller 
opening in said upper end of said cylindrical body, said plunger 
has a piston on the distal end of said plunger, a needle head 
seated within said cylindrical body contiguous to said lip of 
said distal end of said cylindrical body, said needle head se- 
cured to a syringe needle, the improvement comprising; 

a. said plunger having a piston on its distal end with at least 
two locking tangs radially positioned on the outside diam- 
eter of said piston extending distally from the distal sur- 
face of said piston, 
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b. said needle head having at least two locking tang notches 
radially positioned in alignment with said locking tangs of 
said piston, said locking tang notches having a width 
dimension to allow said locking tangs to pass there- 
through, said locking tang notches intersecting, but not 
passing through a radial groove within the outside diame- 


ter of said needle head, said radial groove positioned in 
proximity of the upper surface of said needle head, said 
needle head further having a shearable radial shoulder 
positioned distally of said radial groove in said needle 
head, said shoulder being smaller in diameter than said 
groove in said cylindrical body, said needle head addition- 
ally secured to a syringe needle. 


5,098,391 
DISPENSING SYSTEM FOR PACING LEAD 

Anthony J. Pantages, Mountain View, and Darrell H. Ogi, 

Sunnyvale, both of Calif., assignors to Abbott Laboratories, 

Abbott Park, Ill. 

Filed Apr. 9, 1990, Ser. No. 506,400 
Int. Cl.5 A61M 5/178 

U.S. Cl. 604—159 


18. A dispensing system for retaining an elongated flexible 
member in a stored position within a dispensing tray, said 
system comprising: 

a dispensing tray; 

a storage compartment within the dispensing tray; 

an elongated flexible member having opposite ends, and of a 

length substantially longer than the longest dimension of 
the storage compartment said elongated flexible member 
being arranged in multiple loops; and 

abutment means disposed in the storage compartment to 

define at least one sub-compartment therein for engaging 
the flexible member, with the flexible member being ar- 
ranged into multiple loops for storage, and the loops of the 
flexible member separated from each other by the at least 
one sub-compartment defined by said abutment means, 
each said at least one sub-compartment retaining at least 
one loop of the flexible member to prevent entanglement 
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of said loops and to minimize resistance to movement of 
the flexible member from the storage compartment, thus 
to facilitate removal of the flexible member from the 
dispensing tray. 


5,098,392 
LOCKING DILATOR FOR PEEL AWAY INTRODUCER 
SHEATH 
John J. Fleischhacker, and Dennis A. Stowers, both of 14901 
Minnetonka Industrial Rd., Minnetonka, Minn. 55345 
Filed Jun. 28, 1991, Ser. No. 724,405 
Int. Cl.5 A61M 5/178 


USS. Cl. 604—165 10 Claims 


1. A dilator and peel away introducer sheath assembly com- 
prising 

(a) a dilator means comprised of an elongated dilator tube 
means with a tapered distal end and a dilator fitting se- 
cured to the proximal end of the elongated dilator tube 
means; 

(b) a gripping, clamp means secured to said dilator means; 
and 

(c) a peel away introducer sheath means with tapered distal 
end and a proximal end containing a splittable handle such 
that the introducer sheath means may be split along weak- 
ened lines through its entire length, wherein said gripping 
clamp means of said dilator means secures said splittable 
handle of said introducer sheath means to prevent unde- 
sired longitudinal movement of the dilator means when 
secured to the introducer sheath means by the gripping 
clamp means and wherein the gripping clamp means when 
secured to the introducer sheath means prevent the splitta- 
ble handle of said introducer sheath means from splitting. 


5,098,393 
MEDICAL INTRODUCER AND VALVE ASSEMBLY 
Kurt Amplatz, Ten Evergreen Rd., St. Paul, Minn. 55110, and 
Frank Kotula, 153457 70th Pl., Maple Grove, Minn. 55369 
Filed May 31, 1988, Ser. No. 200,662 
Int. Cl.5 A61M 5/18 
USS. Cl. 604—167 13 Claims 

1. A medical catheter introducer assembly including a hemo- 

stasis valve assembly comprising: 

an introducer sheath comprising an elongated tubular ele- 
ment defining an introducer conduit, 

an introducer housing disposed at the proximal end of said 
introducer sheath and further defining an introducer con- 
duit therethrough and an orifice, 

a flexible elongated dilator sized and constructed for inser- 
tion through the conduit of said introducer housing and 
introducer sheath, said dilator having a tapered distal tip 
end portion and defining an axial dilator conduit there- 
through, said dilator having an outer surface further defin- 
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ing an annular ridge having distally- and proximally- duced amount of blood loss due to blood flashback, compris- 


directed inclined surfaces, ing: 
said introducer sheath, when assembled with said dilator, a.) a hub element providing an entrance opening, an exit 


having its distal end immediately adjacent the proximally- 
directed inclined surface of the dilator ridge, and 

a hemostasis valve adapted for sealing said introducer con- 
duit and disposed in alignment with said introducer con- 
duit, said hemostasis valve having a wall surface defining 
a passageway for said dilator and said ridge therethrough 
wherein said wall surface defining said passageway is 
disposed in sealing engagement with the outer surface of 
said dilator, and adapted to seal when said dilator is re- 
moved, 

said hemostasis valve comprising a valve housing having a 
valve wall surface defining an orifice of a first, smaller 
diameter, and a disk-form valve element of a second diam- 
eter relatively greater than said first diameter, said valve 
element disposed within said orifice being subjected to 
externally-applied, radially directed forces as result of the 


valve element of said greater diameter bearing on the 
valve wall surface of said valve housing defining said 
orifice of said smaller diameter, causing predetermined 
compression of said valve element, said valve element 
adapted to assume a dome-shape formation under said 
predetermined compression, with a convex surface dis- 
posed against the pressure of fluids from a source within 
the body distal of said valve element, said pressure being 
on the order of a few psi, wherein said disk-form valve 
element has a preselected thickness and diameter to allow 
said pressure of said body fluid against said convex domed 
outer surface to enhance the seal between the wall surface 
of said passageway and the outer surface of the dilator, 

whereby, as said introducer assembly is introduced into a 
body over a guidewire extending via a puncture opening 
into a body vessel, said dilator and sheath are adapted to 
flex to follow said guidewire, and the tapered end portion 
of said dilator and the distally-directed inclined surface of 
said dilator ridge act to dilate the flesh about said opening 
to facilitate passage of said sheath therethrough. 


USS. Cl, 604—168 


bore defining the entrance opening, and a catheter 
mounted within the exit bore; and, 


b.) a biased, deformable valve rotatably mounted about 


trunnions within the hub element, the valve defining a 
peripheral, reinforcing rim including a forward rim por- 
tion having an upper leading edge and a lower wedge 
portion biased against rotation by engagement with the 
hub, the reinforcing rim providing a trailing portion in- 
cluding a rearward trailing edge downwardly offset from 
the forward rim portion, and aligned notches defined by 
the upper leading edge and the rearwardly trailing edge, 
the valve in a normally biased position being rotatable 
about the trunnions, to close off and seal the entrance 
opening to the exit bore along the upper leading edge of 
the forward rim portion, and in an open position being 
adapted for rotational biasing about the trunnions to be- 
come unseated from and thereby unseal the entrance 
opening; whereby: 

i. medical components are adapted for insertion through 
the entrance opening of the hub assembly and through 
the aligned notches of the valve and into the entrance 
opening of the exit bore, thereby deformably unseating 
the valve and unsealing the entrance to the exit bore; 
and, 

ii. the medical components are adapted for movement 
along the exit bore in sealing relationship therewith, for 
movement through the catheter, for insertion into a 
patient along with the catheter and for withdrawal from 
the patient leaving the catheter in place in the patient, 
thereby minimizing the escape of blood due to flash- 
back. 


5,698,395 
MEDICAL CONNECTOR 


Charlie B. Fields, Ypsilanti, Mich., assignor to Tri-State Hospi- 


tal Supply Corporation, Howell, Mich. 
Continuation-in-part of Ser. No. 592,134, Oct. 3, 1990. This 


application Dec. 7, 1990, Ser. No. 624,046 
Int. Cl.5 A61M 5/178 
10 Claims 
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1. A medical connector for connecting a fluid carrying tube 


to a patient’s vein, the medical connector comprising: 

a first connector member having an elongated hollow intro- 
ducer needle movably mounted by said first connector 
member; said introducer needle having first and second 
end portions and first and second spaced openings to the 
hollow of the needle between said end portions; said first 
end portion including a tip for venipuncture; said introdu- 
cer needle further including a plug portion between said 
first and second spaced openings for plugging communi- 
cation between said first and second end portions; and 
second connector member connectable with said first 
connector member; said second connector member in- 
cluding a flashback chamber having a rubber septum and 
also including a catheter tip mounted thereon; said intro- 
ducer needle being axially movable through said rubber 
septum, flashback chamber and catheter tip to establish an 
opening in the patient’s vein for placement of said cathe- 
ter; the movement of said introducer needle positioning 
said first and second openings within said flashback cham- 


5,098,394 
BIASED SHUT OFF VALVE ASSEMBLY FOR NEEDLE 
AND CATHETER 
Ronald B. Luther, 530 Kings Rd., Newport Beach, Calif. 92663 
Filed May 31, 1990, Ser. No. 531,348 
Int. Cl.5 A61M 5/18 


US. Cl. 604—167 5 Claims 
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1. A hub, valve and catheter assembly for providing a re- 
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ber when the opening in the patient’s vein is established 
whereby to provide venting of said needle and flashback 
chamber as the patient’s blood is communicated through 
said first end portion and into said flashback chamber 
through said first opening to displace air from said flash- 
back chamber through said second opening thereby pro- 
viding visual confirmation of a successful stick by the 
presence of blood within said flashback chamber before 
the air is displaced therefrom to prevent the possibility of 
blood spillage to said second portion. 


5,098,396 
VALVE FOR AN INTRAVASCULAR CATHETER DEVICE 
Ellis R. Taylor, 17 Portland Pl., St. Louis, Mo. 63108; Robert 
Case, 56 West Schiller, Chicago, Ill. 60610, and James D. 
Merrow, 718 North Elmwood, Oak Park, Il. 60302 
Filed Oct. 19, 1990, Ser. No. 600,432 
Int. Cl.5 A61M 5/00 


USS. Cl. 604—169 8 Claims 


1. An intravascular catheter device comprising: 

a cannula having a proximal end and distal end; 

a hub; 

means disposed within said hub for selectively controlling 
flow of fluid through said cannula, said controlling means 
including an inner surface and an outer surface, said inner 
surface defining a passage in fluid communication with 
said cannula and having a plurality of inner surface ribs, 
said outer surface having a plurality of outer surface ribs, 
said outer surface ribs aligned with a respective one of said 
inner surface ribs; and 

means found on said hub for selectively compressing said 
outer surface ribs a distance to bring said inner surface ribs 
into mutual contact. 


5,098,397 
PERCUTANEOUS ACCESS DEVICE 
Jan A, Svensson, Solhemsgatan 16, Huskvarna, Sweden S-561 35 
, and Robert Axelsson, Box 4010, Huskvarna, Sweden S-561 
OF 
PCT No. PCT/SE89/00030, § 371 Date Sep. 4, 1990, § 102(e) 
Date Sep. 4, 1990, PCT Pub. No. WO89/06987, PCT Pub. 
Date Aug. 10, 1989 
PCT Filed Jan. 30, 1989, Ser. No. 572,932 
Claims priority, application Sweden, Jan. 28, 1988, 8800266 
Int. Cl.5 A61M 5/32 
US. Cl. 604—175 2 Claims 
1. A cutaneous device for interconnection of an internal 
space inside the body and an external space outside said body, 
comprising: 
a threaded cylinder substantially open at the top and having 
a smaller opening at the base; 
a subcutaneous base plate attached to said base of said 
threaded cylinder; 
a screw cap with an opening in the top and a threaded por- 
tion on the base for engaging with said threaded cylinder; 
a resilient, elastic seal enclosed in said screw cap with a 
passage formed therethrough in alignment with said open- 
ing in said top of said screw cap; 
an outer catheter having a rigid end portion passing through 
said opening in said screw cap and said passage, whereby 
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said passage closes when said outer catheter is withdrawn 
therefrom; 

a plate with an opening, interposed between said base of said 
outer cylinder and said seal, said plate opening in align- 
ment with said passage, a seat formed in the top of said 
plate adjacent to said opening for receiving the rigid end 
portion of said outer catheter, whereby said plate forms a 


support means for said seal and pressure on said seal is 
increased by advancing said threads of said screw cap 
onto said cutaneous device; and 

an inner catheter passing through said opening in said base of 
said outer cylinder and connected to said opening in the 
bottom of said plate, whereby said inner catheter is in 
communication with said passage. 


5,098,398 
IMPLANT PASSAGEWAY 

Dan Lundgren, Kyrkvigen 5, Hovis, Sweden S-430 80 
PCT No. PCT/SE87/00201, § 371 Date Dec. 19, 1988, § 102(e) 

Date Dec. 19, 1988, PCT Pub. No. WO87/06122, PCT Pub. 

Date Oct. 22, 1987 

PCT Filed Apr. 21, 1987, Ser. No. 263,778 
Claims priority, application Sweden, Apr. 18, 1986, 8601815-7 
Int. Cl.5 A61M 5/32 


U.S. Cl. 604—175 6 Claims 


WWQG 


1. Implant passageway for connection of a body cavity with 
a device external to the body, comprising a base plate, a socket 
attached thereto and having a through passage, at least the 
surfaces of said socket being of a biocompatible material, said 
socket having an end portion projecting from the base plate 
and having a smooth curved surface, and having a plurality of 
radial flanges mutually axially spaced and defining circumfer- 
ential spaces between said flanges each of such flanges, having 
apertures therethrough and a diameter less than said base plate, 
for growth of surrounding tissue thereinto. 


5,098,399 
MEDICAL SECURING TAPE 

Dennis R. Tollini, 12 Palmdale Dr., Williamsville, N.Y. 14221 
Continuation-in-part of Ser. No. 476,357, Feb. 7, 1990, Pat. No. 

4,976,700. This application Oct. 1, 1990, Ser. No. 591,546 

Int. Cl.5 A61M 25/02 

U.S. Cl. 604—180 11 Claims 

1. A securing tape for securing to a patient’s skin or to a 
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support, a medical device such as tubing, a catheter, an intrave- 
nous needle, or the like, comprising a base, a nonadhesive outer 
surface on said base, an inner surface on said base having a 
coating of pressure-sensitive adhesive thereon for adhesive 
securement to said patient’s skin or to a support, a hold-down 
tab, a nonadhesive outer surface on said hold-down tab, an 
inner surface on said hold-down tab having a coating of pres- 
sure-sensitive adhesive thereon, an inner end on said tab, an 
outer end on said tab, attachment means attaching said inner 
end of said tab to said nonadhesive outer surface of said base, 
an exposed portion of said inner surface of said hold-down tab 


with said coating of pressure-sensitive adhesive thereon lo- 
cated adjacent said inner end of said tab, and securing means 
for securing facing portions of said inner surface of said tab and 
said outer surface of said base to each other to secure said outer 
end of said hold-down tab to said base after establishing adhe- 
sive securement between said medical device and said exposed 
portion of said inner surface of said hold-down tab, said outer 
end of said tab comprising a folded-over portion wherein said 
coating of pressure-sensitive adhesive is caused to stick to itself 
to cause said outer end to be capable of being grasped without 
adhering to the person grasping it. 


5,098,400 
NEEDLE SHIELD 
Roger L. Crouse, Ormond Beach, Fla.; Stephen W. Goodsir, 
Wayne, and Paul Y. McCormick, Chester Springs, both of 
Pa., assignors to Sherwood Medical Company, St. Louis, Mo. 
Filed Feb. 14, 1991, Ser. No. 655,873 
Int. Cl.5 A61M 5/32 
US. Cl. 604—192 
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1. A shield for a hypodermic syringe assembly which in- 
cludes a sheath/needle sub-assembly having a resilient sheath 
covering a distal portion of a needle cannula, said shield com- 
prising: 

a relatively rigid housing forming an elongate chamber 
therein, said chamber forming an open proximal end, and 
said chamber and said open proximal end having cross- 
sectional areas sized to allow the sheath/needle sub- 
assembly to be inserted through said open proximal end 
and into said chamber; and 

retention means formed as a part of said housing and perma- 
nently located within said chamber away from said open 
proximal end, for locking the sheath within said chamber 
to prevent separation of the sheath from said shield when 
the needle cannula is removed from the sheath, said reten- 
tion means including at least one retention member having 
a sliding surface and a barbed end; 

whereby said shield is easily positionable over the sheath- 
/needle sub-assembly, and said sliding surface contacts the 
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sheath during insertion thereof, and the sheath, when 
engaged within said shield, is easily removable from the 
needle cannula by removing said sheath, and said barbed 
end functions to grip and retain the sheath against subse- 
quent retraction of the sheath from said chamber. 


5,098,401 
DISPOSABLE AUTOMATIC NEEDLE COVER 
ASSEMBLY WITH SAFETY LOCK 
Andries G. De Lange, 4141 Rosemeade Pkwy. #7202, Dallas, 
Tex. 75287 
Filed Jan. 4, 1991, Ser. No. 637,616 
Int. Cl.5 A61M 5/32 
US. Cl. 604—192 


1. A disposable automatic needle cover assembly with safety 
lock for use in combination with a syringe having a body, a 
plunger, a tapered nozzle, and a needle; the body of the syringe 
being hollow and open at the back to facilitate the insertion of 
the plunger into the body of the syringe; the front of the body 
being shaped to form a tapered nozzle for the frictional attach- 
ment of a needle, the plunger fitting snugly into the hollow 
body of the syring and sliding into and out of the body; said 
needle being hollow and having an off-centered conical end; 
wherein said automatic needle cover comprises a cylindrical 
sheath completely covering the needle and having an inwardly 
tapering off-centered orifice, said automatic needle cover 
being made from a flexible material enabling it to be retractable 
and able to return to its original shape after retraction, said 
cover having incisions along the length of said automatic 
needle cover starting below the portion to be attached to the 
off-centered conical, end and ending at a solid end of said 
automatic needle cover; said incisions being spaced evenly 
around said automatic needle cover; said automatic needle 
cover being solid at the front except for an off-centered orifice 
to allow the needle to pass through; said solid end of said 
automatic needle cover having a groove around the outside to 
allow the safety lock to be attached to said automatic needle 
cover securely and to allow said safety lock to be rotated 
around said automatic needle cover; said safety lock being 
shaped to fit over the solid end of said automatic needle cover 
like a cap, with the one end being completely open save for a 
lip to fit into the groove in the solid end of said automatic 
needle cover; the other end of said safety lock being closed 
except for an off-centered opening which lines up with said 
off-centered orifice in said solid end of said automatic needle 
cover; whereby said safety lock can be rotated around said 
automatic needle cover to line the off-centered opening up 
with the off-centered orifice in the automatic needle cover to 
allow the needle to pass through during use and also be rotated 
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to a closed position to lock the needle safely within said auto- 
matic needle cover. 


5,098,402 
RETRACTABLE HYPODERMIC SYRINGE 
Lynn E. Davis, 5511 Spanish Oak, Houston, Tex. 77066 
Filed May 23, 1990, Ser. No. 527,385 
Int. Cl.5 A6IM 5/32 
USS. Cl. 604—195 
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1. A retractable hypodermic syringe comprising: 

(a) a syringe body forming a syringe barrel having a tubular 
needle connector at one end thereof, said needle connec- 
tor having cam surface means and needle support locking 
means at the free extremity thereof, said syringe body 
further forming a needle support passage having at least 
one longitudinal internal slot extending along said needle 
support passage and terminating within said syringe bar- 
rel; 

(b) a needle support element being positionable within said 
needle support passage and having at least one cam pro- 
jection thereon being enabled to traverse said longitudinal 
internal slot and to be positioned in registry with said cam 
surface means, said needle support element forming a 
connector for receiving a syringe needle adapter, upon 
rotation of said needle support in one direction relative to 
said cam surface means said cam projection reacting with 
said cam surface means to impart linear driving movement 
to said needle support element to a locked position where 
said cam projection establishes locking engagement with 
said needle support locking means, upon rotation of nee- 
dle support element in the opposite direction relative to 
said cam surface means, said needle support element being 
unlocked; and 

(c) a medicament injecting plunger being movable within 
said syringe barrel and supporting a resilient piston in 
sealed relation within said syringe barrel, said plunger 
having a needle support actuator extending forwardly of 
said resilient piston and disposed for releasable substan- 
tially non-rotatable driving relation with said needle sup- 
port element and being operative upon selective rotational 
and linear movement of said plunger relative to said sy- 
ringe body to impart locking, unlocking and camming 
rotation of said needle support element and to move said 
needle support element to positions exposing said needle 
support element forwardly of said syringe body and re- 
tracting said needle support and a hypodermic needle and 
needle adapter in assembly therewith to a safe protected 
position within said syringe barrel. 


5,098,403 
UNIVERSAL NEEDLE GUARD 
Edward J. Sampson, Carlisle, Mass., assignor to Infusaid Inc., 
Norwood, Mass. 
Filed Dec. 5, 1989, Ser. No. 446,343 
Int. Cl.5 A61M 5/32 
U.S. Cl. 604—198 12 Claims 
1. An attachment for a syringe body and a needle, compris- 
ing: 
a pair of concentric members movable axially relative to 
each other, 
means on an inner one of said concentric members to attach 
one end thereof to said syringe body and means on the 
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other end thereof to attach said inner one of said concen- 
tric members to said needle, and 
means on an outer one of said concentric members to lock 


said outer concentric member in an extended position 
covering a needle, wherein said outer concentric member 
comprises a series of tangs, slots between said tangs and a 
flange at one end of each of said tangs. 


5,098,404 
HYPODERMIC SYRINGE RECEPTACLE 
Evan Collins, 1950 Lesue La., Merrick, N.Y. 11566 
Filed Apr. 23, 1990, Ser. No. 512,886 
Int. Cl.5 A61M 5/32 
USS. Cl, 604—199 


1. Apparatus for storing a hypodermic syringe which in- 

cludes a hypodermic needle prior to and after use, comprising: 

a storage member defining a storage space, said storage 
member having a first end and a second end; 

a first needle-permeable member defining said first end of 
said storage member and containing a disinfectant fluid for 
disinfecting a hypodermic syringe needle after use; 

a second needle-permeable member defining said second end 
of said storage member; 

closure means adjacent said second end of said storage mem- 
ber and pivotably connected to said storage member for 
selectively sealing said second needlepermeable member; 
and 

means extending away from and flaring outwardly from said 
first needlepermeable member for guiding the hypodermic 
syringe needle of a used hypodermic syringe that has 
expelled its contents such that the hypodermic syringe 
needle is guided through said first needle-permeable mem- 
ber through said disinfectant and into said storage member 
for preventing said hypodermic needle from accidentally 
pickirig the skin of a person. 
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5,098,405 
APPARATUS AND METHOD FOR A SIDE PORT 
CATHETHER ADAPTER WITH A ONE PIECE 
INTEGRAL COMBINATION VALVE 

Gerald H. Peterson, and Wallace H. Ring, both of Salt Lake 

City, Utah, assignors to Becton, Dickinson and Company, 

Franklin Lakes, N.J. 

Filed Jan. 31, 1991, Ser. No. 648,799 
Int. Cl.5 A61M 5/00 

U.S. Cl. 604—247 


6. A combination valve for a side port adapter to prevent 
back-flow through the side port and through a main channel 
comprising: 

an adapter having a main channel along an axis thereof, the 

adapter including a side port having an intersection with 
the main channel to provide access for flow therethrough; 
and 

a cylindrical resilient member serving as a one-piece inte- 

grally formed bifunctional valve with a passage there- 
through and having disposed therein substantially normal 
to the axis and across the passage, a check valve which 
opens with flow along the axis in a direction and closes to 
flow in an opposite direction, the resilient member nor- 
mally against the intersection to hold the intersection 
closed until the member deflects and opens under fluid 
pressure from the side port that exceeds the resiliency of 
the member. 


5,098,406 
ANTI-REFLUX, LOW FRICTION, SKIRTED 
HEMOSTASIS VALVE AND INTRODUCER 
Philip N. Sawyer, Brooklyn, N.Y., assignor to Interface Biomed- 
ical Laboratories Corp., Brooklyn, N.Y. 
Filed Nov. 1, 1990, Ser. No. 608,081 
Int. Cl.5 A61M 5/315 
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1. A fluid control means comprising: 

tubular means having fluid input means and fluid output 
means connected by a bore constituting a flow channel, 
means for maintaining the bore in a normally closed posi- 
tion, the bore being forcible to an open position in re- 
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sponse to insertion of a medical device into the fluid means 
and past the maintaining means, the maintaining means 
being constructed and arranged to return the bore to the 
closed position when the medical evidence device is re- 
moved therefrom, wherein the tubular means comprises a 
flexible tube and the maintaining means comprises a disc 
member positioned therein; and 

means for prevention of fluid reflux from the fluid output 
means toward the fluid input means when the bore is in 
the open position, wherein the fluid reflux prevention 
means comprises skirt means in communication with the 
fluid output means. 


5,098,407 
MEDICAL PIERCING CANNULA WITH DRIP 
CHAMBER 


Toshio Okamura, Yamanashi, Japan, assignor to Terumo Kabu- 


shiki Kaisha, Tokyo, Japan 
Filed Jan. 2, 1990, Ser. No. 460,237 
Claims priority, application Japan, Jan. 9, 1989, 1-2282 
Int. Cl.5 A61M 5/00; A61B 19/00 
1 Claim 


1. A medical piercing cannula assembly for use with a medi- 


cal container, comprising: 

a drip chamber; 

a cannula having first and second end portions; 

a spike formed at said first end portion of said cannula; 


said cannular engaging said drip chamber at said second end 
portion thereof; 
said cannular further having: 

a fluid passage extending from said first end portion, said 
fluid passage communicating with said drip chamber; 
and 

an air passage extending from said first end portion, said 
air passage communicating with the atmosphere; and 

a regulating mechanism coupled to said air passage, for 
regulating the flow of air through said air passage, said 
regulating mechanism comprising: 

an annular wall which defines therein a cylindrical cavity 
portion having a preselected internal diameter, and a 
cylindrical air inlet portion communicating with said 
cylindrical cavity portion, said cylindrical air inlet 
portion having: 
an internal diameter greater than said preselected inter- 

nal diameter of said cylindrical cavity portion, 
thereby defining a step between said air inlet portion 
and said cylindrical cavity portion; 

a disk-shaped filter disposed on said step, said filter 
being formed of a material that is air-permeable and 
hydrophobic; 

a rotatable cap operatively coupled to said cylindrical air 
inlet portion; and 

at least one air hole respectively formed in each of said 
cap and said cylindrical air inlet portion such that rota- 
tion of said rotatable cap relative to said cylindrical air 
inlet portion controls the relative alignment of said 
holes, thereby controlling air inflow into said air pas- 
sage. 
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5,098,408 
AUTOMATIC INTRAVENOUS FLOW CONTROLLER 
George M. Tarzian, Chicago, Ill., assignor to General Automatic 
Corp., Rolling Meadows, Ill. 
Filed Feb. 12, 1990, Ser. No. 478,559 
Int. Cl.5 A61M 5/00 
U.S. Cl. 604—248 
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1. An intravenous flow controller, comprising: 

a fluid collection unit having an inlet end for receiving into 
said unit the fluid to be delivered intravenously, and an 
outlet end for passing said fluid out of said unit; 

means for forming droplets positioned in fluid communica- 
tion between said inlet end and said outlet end; 

controller means for controlling the flow of fluid from out of 
said intravenous flow controller through said outlet end, 
said controller means positioned in fluid communication 
with said outlet and said droplet means; and 

diaphragm means positioned in fluid communication be- 
tween said inlet and said droplet means in cooperative 
association with said droplet means for compensating for 
changes in fluid flow from said inlet end. 


5,098,409 
INTRAVENOUS BAG AND MONITORING METHOD 
Elisabeth A. Stock, Scarsdale, N.Y., assignor to Massachusetts 
Institute of Technology, Cambridge, Mass. 
Filed Jan. 4, 1991, Ser. No. 637,453 
Int. Cl.5 A61M 5/00 
US. Cl. 604—246 


1. An apparatus for monitoring fluid from an IV reservoir 
having a first outlet tube comprising: 
a chamber having a flexible wall, an inlet and an outlet, said 
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chamber inlet connected to said IV reservoir first outlet 
tube, 

a second outlet tube connected to said chamber outlet and 
adapted to be connected to an IV needle, 

a spring contacting the flexible wall of the chamber and 
applying a force thereto, 

a sensor for generating an output signal when the hydro- 
static force is less than a predetermined level which indi- 
cates that the IV reservoir will be empty in a predeter- 
mined period of time, and 

a warning circuit, connected to said sensor, which will 
generate an empty IV bag warning signal in response to 
said sensor output signal. 


5,098,410 
ADAPTER CAP ATTACHMENT 

Walter L. Kerby; Rocky A. Revels, both of Sandy, Utah, and 

Kevin P. Woehr, Miinster-Amelsbiiren, Fed. Rep. of Ger- 

many, assignors to Becton, Dickinson and Company, Franklin 

Lakes, N.J. 

Filed Dec. 13, 1989, Ser. No. 450,093 
Int. Cl.5 A61M 5/00, 5/14 

US. Cl. 604—256 


1. An adapter and cap assembly comprising: 

a housing with an input and an output, the housing having a 
passage aligned along an axis thereof and passing through 
the housing from the input to the output, the housing 
having an inlet extending from the housing in a first direc- 
tion and located generally normal to the axis and between 
the input and output, the inlet having an intersection with 
the housing for permitting fluid communication with the 
passage; 

a cap having a side wall with an inner surface configured to 
conjugate with and closed the inlet when placed there- 
over, the cap including a living hinge extending from the 
side wall and terminating in a knob; 

a pair of opposed generally parallel locking fingers extend- 
ing from the housing to provide a groove therebetween, 
the locking fingers shaped for receiving and securing 
therebetween in the groove the knob and thereby hold the 
living hinge for allowing the cap to be placed on or re- 
moved from the inlet; 

the knob having a camming nose with opposed tapers which 
cooperate with a ramp on each of the pair of locking 
fingers to spread the locking fingers as the knob is inserted 
therebetween and to thereby ease the seating of the knob 
in the groove; and 

the knob having a distal end with a furrow transversely 
thereacross and the groove having a peak centered therein 
and transverse thereto so that a central position of the 
knob is maintained during engagement in the groove. 
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5,098,411 
CLOSED END HOLLOW STYLET ASSEMBLY 
David A. Watson, Goleta, and Gary P. East, Santa Barbara, both 
of Calif., assignors to Pudenz-Schulte Medical Research Cor- 
poration, Goleta, Calif. 
Filed Jun. 10, 1991, Ser. No. 712,689 
Int. Cl.5 A61M 25/00 


USS. Cl. 604—268 12 Claims 


34 


1. A stylet assembly for placing a catheter into a brain ventri- 
cle for draining cerebrospinal fluid, the stylet assembly com- 
prising: 
an elongated, generally cylindrical hollow stylet having an 
open distal end, a closed proximal end, and an internal 
fluid passageway extending the length of the stylet; 

means generally adjacent to the proximal end of the stylet, 
for permitting the cerebrospinal fluid to enter into the 
internal fluid passageway, including a single aperture in a 
wall of the stylet configured to underlie a plurality of 
catheter inlet apertures; and 

a hub surrounding a portion of the stylet adjacent to the 

distal end of the stylet, the hub being configured to permit 
the flow of cerebrospinal fluid through the open distal end 
of the stylet, and providing means for selectively manually 
occluding the open distal end of the stylet to prevent the 
flow of cerebrospinal fluid therethrough. 


5,098,412 
SUPPORT SYSTEM FOR CATHETER 
Man F. Shiu, 39 Dyott Road, Moseley, Birmingham B13 90Z, 


England 
Filed Nov. 1, 1990, Ser. No. 607,511 
Claims priority, application United Kingdom, Nov. 4, 1989, 
8924946 
Int. Cl.5 A61M 27/00 


USS. Cl. 604—280 10 Claims 


1. A catheter having proximal and distal ends, the catheter 
comprising a primary lumen, a secondary lumen and a linearly 
incompressible, flexible elongate element slidably disposed 
within the secondary lumen, the main lumen and secondary 
lumen being integrally connected together throughout a proxi- 
mal portion of the length of the catheter and being separated 
throughout a distal portion, the elongate element being an- 
chored at the distal end of the catheter, and operating means 
being provided at the proximal end of the catheter to exert 
endwise force on the elongate element and to cause said sepa- 
rated portion of the secondary lumen to move away from the 
main lumen whereby the catheter may be braced against op- 
posed walls of a vessel to retain it in position. 
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5,098,413 
PERITONEAL CATHETER 
Leonard A. Trudell, East Greenwich, and Clarence J. Gdowski, 
Barrington, both of R.I., assignors to Sil-Med Corporation, 
Taunton, Mass. 
Continuation-in-part of Ser. No. 322,190, Mar. 13, 1989, 
abandoned. This application Jul. 9, 1990, Ser. No. 549,976 
Int. Cl.5 A61M 25/00 


U.S. Cl. 604—281 6 Claims 


1. A peritoneal catheter for introducing into and withdraw- 
ing fluid from an abdominal cavity comprising a length of 
tubing having an intra-abdominal portion, a body portion, and 
an external body portion, said intra-abdominal portion having 
a distal end port and further having a plurality of ingress and 
egress ports positioned about its circumference and along its 
length, said ingress and egress ports of graded diameter, the 
smallest positioned closest to said distal end port and the larg- 
est positioned closest to said body portion, said distal end port 
having a diameter less than the inner diameter of said tubing, 
said body portion formed into at least a one-half helical turn a 
selected distance above the position of said ports that trans- 
form the flow into a flow with a radial component. 


5,098,414 
STEAMING DEVICE FOR COSMETIC SKIN 
TREATMENT 

Cedric T. M. Walker, 1900 South Eads St., Apt. 933, Arlington, 

Va. 22202 
Filed Jan. 17, 1990, Ser. No. 466,597 
Int. C1.5 A61F 7/00 

U.S. Cl. 604—291 16 Claims 

1. A cosmetic skin treatment device, comprising: 

a) reservoir means including first and second chambers; 

b) said first chamber being separated by said second chamber 
in a fluid-tight manner and provided for containing 
therein a predetermined quantity of water; 

c) heater means disposed within said second chamber for 
heating the water in said first chamber thereby producing 
steam; 

d) nozzle means for exhausting the steam to the exterior; 

e) conduit means connecting said nozzle means with said 
first chamber and flowing the steam therethrough; 

f) flow adjusting means pivotally mounted in said nozzle 
means for selectively varying the direction of steam flow- 
ing out therefrom; 
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g) said nozzle means including an opening communicating 
with the exterior; and 
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h) said flow adjusting means comprising a generally planar 
first slat pivotally mounted in said opening. 


5,098,415 
DEVICE AND METHOD FOR USING AN AQUEOUS 
SOLUTION CONTAINING OZONE TO TREAT FOOT 
DISEASES 
Jack Levin, Place One #529, 777 W. Germantown Pk., Plym- 
outh Meeting, Pa. 19462 
Filed Oct. 9, 1990, Ser. No. 594,764 
Int. Cl.5 A61M 35/00 


1. A device for the treatment of foot afflictions using an 
aqueous solution of ozone comprising container means into 
which a person inserts at least one foot to be treated and for 
holding a liquid to be circulated in the device, the container 
means comprising a self-sealing means for automatically pre- 
venting the escape of ozone from the container means when 
the person inserts at least one of their feet therethrough, pump 
means for circulating the liquid and ozone in the device, ozone 
production means to permit the transfer of ozone to the con- 


ozone from the ozone production means, dispersion means for 
dispersing the ozone in the liquid, and leakage protection 
means too decrease the amount of ozone-containing gas from 
escaping from the device. 
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5,098,416 
SYRINGE ADAPTER ASSEMBLY FOR WITHDRAWING 
AND COLLECTING BODY FLUID 
Maurice M. Imonti, Dana Point, Calif., assignor to Nestle, S.A., 
Switzerland 
Continuation of Ser. No. 272,819, Nov. 18, 1988, abandoned. 
This application Dec. 28, 1990, Ser. No. 633,175 
Int. Cl.5 A61M 1/00 


US. Cl. 604—319 12 Claims 


1. A removably insertable adapter assembly for use in selec- 
tively coupling an aspirator assembly to a syringe assembly, 
the aspirator assembly including a fluid aspiration passageway, 
the syringe assembly including an open end barrel housing 
portion thereof, and flange portions on said barrel housing 
adjacent said open end, said adapter assembly comprising: 

means for removably coupling said adapter assembly to the 

aspiration passageway of the aspirator assembly; 

means for removably coupling said adapter assembly to the 

flange portions at the open end barrel housing portion of 
the syringe assembly; 

means for fluidically communicating the syringe assembly 

and the aspirator assembly for facilitating aspiration of 
body fluids therethrough; - 

means for sealingly engaging an interior of the syringe barrel 

housing portion for preserving at least a partial vacuum 
therein and for preventing leakage of body fluids from the 
syringe assembly; and 

means for defining a barrier which is insertable through the 

open end barrel housing portion of the syringe assembly 
so as to substantially prevent viscous material clogging 
said fluidic communicating means but permitting continu- 
ing aspiration of body fluids to said communicating means. 


5,098,417 
CELLULOSIC WOUND DRESSING WITH AN ACTIVE 
AGENT IONICALLY ABSORBED THEREON 
Hiroshi Yamazaki, Ontario, Canada; Masao Miyazaki, Tokyo, 
Japan, and Kouchi Matsumoto, Ontario, Canada, assignors to 
Ricoh Kyosan, Inc., Tokyo, Japan 
Filed Apr. 12, 1990, Ser. No. 508,178 
Int. Cl.5 A61F 13/00; A61L 15/00, 15/16 
US. Cl. 604—304 


1. A wound dressing for systemic administration of a physio- 
, : : logically- or biologically-active agent by controlled release of 
tainer means, controller means for regulating the production of the agent into such wound, said wound dressing comprising: 


(a) a substrate in the form of a fabric or cloth, at least a 
portion of which is cellulosic, which has been chemically 
modified to convert hydroxyl groups in said cellulosic 
portion to ionic-adsorbing sites; 
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(b) an ionic form of a physiologically- or biologically-active 
agent adsorbed in said substrate, said agent being selected 
from the group consisting of antibacterial agents, antifun- 
gal agents, analgesic agents, tissue healant agents, local 
anesthetic agents, antibleeding agents, enzymers and vaso- 
constrictors; and 

(c) ionic bonds holding said agent temporarily to said sub- 
strate for controlled release therefrom in proportion to the 
amount of exudate in contact with the substrate, said ionic 
bonds being formed by adsorbing said agent on said sub- 
strate at room temperature, said ionic bonds disassociating 
upon contact with body exudate from wounds to which 
said wound dressing is applied by ion exchange with ions 
in the body exudate, thereby to release said physiological- 
ly- or biologically-active agent in an amount in proportion 
to the amount of said exudate in contact with the sub- 
strate. 


5,098,418 
ASPIRATOR DEVICE FOR BODY FLUIDS 

Carlos A. Maitz, 16451 Dapple Gray Ct., Chesterfield, Mo. 

63017, and George R. Hauser, 29 Chieftan Dr., St. Louis, Mo. 

63146 

Continuation-in-part of Ser. No. 398,098, Aug. 24, 1989, 
abandoned. This application Aug. 22, 1990, Ser. No. 570,795 
Int. Cl.5 A61M 1/00, 37/00, 1/06 


US. Cl. 604—319 20 Claims 


1. An aspirator device for removing body fluids comprising 
an air-tight chamber for receiving body fluids, first and second 
elongated tubes having first and second sealed passageways 
communicating with said air-tight chamber and a one-way exit 
tube operably associated with said air-tight chamber, the first 
elongated tube having a free end adapted to be inserted into a 
body cavity for fluid communication with body fluids, the 
second elongated tube having a free end to which an air source 
is operably connected, an inflatable/deflatable elastic barrier 
operably associated with said second elongated tube in order 
to allow said air source to first inflate and thereby expand the 
elastic barrier and force an equal volume of air through said 
one-way exit tube and from said air-tight chamber, said elastic 
barrier also being contracted when said air source deflates to 
open a one-way valve associated with said first elongated tube, 
in order to draw body fluid through the first sealed passage- 
way of the first elongated tube for deposit of liquid content in 
the air-tight chamber of the liquid collector and subsequent 
ejection of gas and vapor content when said elastic barrier is 
again inflated, and said one-way exit tube extending a predeter- 
mined distance within said air-tight chamber to an open upper 
end to enable a predetermined amount of liquid to be collected 
within said air-tight chamber below the open upper end of said 
one-way exit tube, while permitting gas and vapor and any 
excess liquid to be exhausted through the one-way exit tube. 
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5,098,419 
UNDERGARMENT TO BE WORN BY INCONTINENT 
PERSONS 
David L. Gold, Mahwah, N.J., assignor to Nantucket Industries, 
Incorporated, New York, N.Y. 
Filed Jul. 19, 1990, Ser. No. 555,259 
Int. Cl.5 A61F 13/15; A41B 9/00, 9/02 


USS. Cl. 604—396 12 Claims 


1. An undergarment for use by incontinent pevsons, said 

garment having a waistband and leg holes and comprising: 

a body portion shaped so as to be worn around the central 
portion of a wearer’s body, said body portion being con- 
structed of knitted fabric and having a shirred waistband 
and an open bottom with shirred partial leg holes; and 

a substantially inelastic crotch portion consisting essentially 
of a single layer of material impregnated with a modified 
polyester urethane polymer to resist the passage of liquids 
therethrough, said crotch portion being sewn to said body 
portion to complete said leg holes and said undergarment. 


5,098,420 
ONE-PIECE ILEOSTOMY OR COLOSTOMY BAG 
CONNECTOR 
Daniel J. Iacone, Box 849, Berryville, Va. 22611 
Continuation-in-part of Ser. No. 119,712, Nov. 12, 1987. This 
application Nov. 9, 1990, Ser. No. 611,014 
Int. Cl.5 AGIF 5/44 


US. Cl. 604—338 11 Claims 


1. A one-piece bag connector for connecting an ostomy bag 
about a stoma of a user, the bag having a coupling member 
surrounding an opening therein, said bag connector compris- 
ing: 

an annular body portion having a top and bottom side, said 

bottom side being adapted to directly contact the user, 
said body portion having a central aperture which sur- 
rounds said stoma and permits unobstructed discharge of 
bodily wastes from said stoma, said body portion being 
formed from a resilient material; 

a lip portion encircling said body portion aperture, said lip 

portion being located on the top side of said body portion 
and being detachably connectable with said coupling 
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member of said bag such that said bag may be affixed ment facing surface and longitudinal edges, said absorbent 
directly to said body portion and such that discharge from core having a longitudinal centerline; and 
belt <olean cae ‘oe aaa “+ belt to said bod (b) semi-rigid clip means for retaining the absorbent product 
attaching a i : ee : 
portion, said belt attachment prin being a rigid, o- 8 > Ae ee eo ee 
piece construction with said body portion and said lip 
portion whereby assembly by the user is avoided, said belt 
attachment means having at least two hooks located on 
opposite sides of the body portion and extending above 
the top side of said body portion, the belt having two ends 
each having loop portions, each of said loop portions 
being attached to one of said hooks in order to attach said 
belt to said belt attachment means; 
said lip portion, said belt attachment means and said body 
portion together forming a single unitary, one-piece struc- 
ture, said belt attachment means permitting said belt to 
hold said body portion about said stoma such that a slight 
pressure is exerted against the user, said pressure and said 
resilient material forming said body portion permitting a 
substantially leak-proof seal to be formed between the user 
and said body portion, said lip portion and said coupling 
member of said bag further forming a leak-proof seal 
between said body portion and said bag; 
wherein said one-piece connector is used with one of an 
ileostomy bag and a colostomy bag, the lip portion of the 
one-piece connector generally having a smooth outer side means being disposed on the garment facing surface at or 
such that the one of the ileostomy bag and the colostomy near each longitudinal edge of the absorbent core, 
bag can snap onto the lip portion to be sealed thereof, whereby a portion of the undergarment can be retained 
thereby forming the only connection between the bag between the semi-rigid means and the garment facing 
connector and the bag. surface. 


5,098,421 
VISCOELASTIC GEL FOOT PADDING AND 

MEDICATING DEVICE 

Gerald P. Zook, 1860 Friendly, Eugene, Oreg. 97402 

Filed Oct. 16, 1989, Ser. No. 421,644 
The portion of the term of this patent subsequent to Jun. 27, 
2006, has been disclaimed. 
Int. Cl.5 A61F 13/15 
U.S. Cl. 604—367 12 Claims 


5,098,423 
LOW BULK DISPOSABLE DIAPER 

Heinz A. Pieniak, Des Moines, and Gloria Huffman, Federal 

Way, both of Wash., assignors to McNeil-PPC, Inc., Mill- 

town, N.J. 

Continuation of Ser. No. 263,529, Oct. 27, 1988, abandoned. 
This application Oct. 31, 1990, Ser. No. 596,756 
Int. Cl.5 A61F 13/15 

U.S. Cl. 604—385.1 17 Claims 


1. A padding and medicating device for the human foot, 
comprising: 

a. a layer of flexible material which is impervious to oil; 

b. a layer of permeable material attached to said layer of 
oil-impervious material; and 

c. a layer of gelatinous viscoelastic padding material having 
an oleaginous plasticizer fraction derived from petroleum, 
said padding material being impregnated onto said layer of 
permeable material. 


5,098,422 1. A disposable diaper having improved fit and comfort, the 
SANITARY NAPKIN WITH BENDABLE MEANS TO diaper having front and back waist end portions and compris- 
SHAPE AND RETAIN THE SANITARY NAPKIN ing: 
Martha Davis, New York, N.Y.; Daniel Formosa, Montvale, an absorbent panel; 
N.J.; Jeannie Gerth, Brooklyn, N.Y.; Patricia A. Moore, J oicture cis . ose : : 

i a -pervious facing layer positioned in overlying 
seg ae a ky. relationship on one side of said absorbent panel, said fac- 
assigno > a aeneee Sen Milltown, NJ wren ing layer being adapted for positioning adjacent the 

? 7 We ry c 
Filed Jul. 6, 1990, Ser. No. 549,335 wanes al ee pe ae : 
Int. CLS AGIF 13/15 an outer backing layer positioned on the side of said absor- 
USS. Cl. 604—385.1 31 Claims bent panel opposite said facing layer; 
1. An absorbent product for absorbing body fluids which is _ the absorbent panel and outer backing layer being secured 
worn in conjunction with an undergarment, the absorbent together at the waist portions of the diaper; 
product comprising: said absorbent panel comprising a matrix of absorbent mate- 
(a) an absorbent core having a body facing surface, a gar- rial and having an impact zone which comprises the sec- 
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ond and third fifths of said absorbent panel in a longitudi- 
nal direction as measured from the front thereof, said 
impact zone including a portion positionable between the 
thighs of the wearer, which said portion has a transverse 
dimension and a thickness dimension to provide a cross- 
sectional area for said portion of no more than about 0.6 
square inches, said matrix of said absorbent panel having 
sufficient inherent absorbency to provide said absorbent 
with an absorbency efficiency index of at least 1.5, thereby 
providing sufficient absorbent capacity for absorbing 
anticipated volumes of voided liquid with a structure 
which is sufficiently narrow and thin so as to minimize 
discomfort to the wearer. 


5,098,424 
Patent Not Issued For This Number 


5,098,425 
METHOD OF ADMINISTERING A RUMINANT 
DISPENSING DEVICE COMPRISING DENSITY 
MEMBER DISPERSED IN HYDROGEL MEMBER 
James B. Eckenhoff, Los Altos, Calif., assignor to ALZA Corpo- 
ration, Palo Alto, Calif. 

Continuation of Ser. No. 42,197, Apr. 24, 1987, abandoned, 
which is a continuation of Ser. No. 766,456, Aug. 16, 1985, Pat. 
No. 4,704,118. This application Jun. 15, 1990, Ser. No. 538,953 

The portion of the term of this patent subsequent to Jun. 17, 
2003, has been disclaimed. 
Int. Cl.5 A61K 9/22 
8 Clai 


1. A method of administering to a ruminant a biologically 

active substance, said method comprising: 

(a) admitting orally into the ruminant a dispenser, the dis- 
penser comprising: 

(1) a wall that surrounds and defines an internal lumen, the 
wall comprising a composition permeable to the passage 
of fluid and substantially impermeable to the passage of a 
biologically active substance; 

(2) carrier means in the lumen comprising a biologically 
active substance, said carrier means being a heat respon- 
sive composition comprising a member selected from 
the group consisting of a solid and semisolid carrier up 
to 24° C. that absorbs heat from the ruminant and 
thereby forms a dispensable composition at 24° C. to 45° 
C. for administering the biologically active substance; 

(3) at least one passageway in the dispenser communicat- 
ing with the lumen for administering the biologically 
active substance from the dispenser; 

(4) hydrogel means in the lumen for applying pressure 
against the carrier means comprising the biologically 
active substance, said hydrogel means comprising, dis- 
persed therein, a weight means for maintaining the 
dispenser in the ruminant over time, said weight means 
having a density greater than the density of a fluid 
present in the rumen of a ruminant; and, 

(b) administering the biologically active substance by the 
carrier means comprising the biologically active substance 
absorbing heat and the hydrogel means absorbing fluid for 
producing pressure applied against the carrier means, 
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whereby said biologically active substance is delivered 
through at lest one passageway to the ruminant at a con- 
trolled rate over time. 


5,098,426 
METHOD AND APPARATUS FOR PRECISION LASER 
SURGERY 

H. Alfred Sklar, San Francisco; Alan M. Frank, Livermore, both 
of Calif.; Olga M. Ferrer, Miami, Fla.; Charles F. McMillan, 
Livermore, Calif.; Stewart A. Brown, Livermore, Calif.; Fred 
Rienecker, Pleasanton, Calif.; Paul Harriss, Livermore, 
Calif., and Steven Schiffer, San Francisco, Calif., assignors to 
Phoenix Laser Systems, Inc., San Francisco, Calif. 

Filed Feb. 6, 1989, Ser. No. 307,315 
Int. Cl.5 A61N 5/02 


US. Cl. 606—5 44 Claims 


1. A system for use in ophthalmic diagnosis and analysis and 
for support of ophthalmic surgery, comprising, 

three dimensional mapping means for sensing locations, 
shapes and features on and in a patient’s eye in three 
dimensions, and for generating data and signals represent- 
ing such locations, shapes and features, 

display means receiving signals from the three dimensional 
mapping means, for presenting to a user images represen- 
tative of said locations, shapes and features of the eye, at 
targeted locations including display control means for 
enabling a user to select the target location and to display 
a cross section of portions of the eye, 

position analysis means associated with and receiving signals 
from the three dimensional mapping means, for recogniz- 
ing the occurrence of changes of position of features of the 
eye, 

target tracking means associated with the position analysis 
means, for searching for a feature of target tissue and 
finding said features new position after such a change of 
position, and for generating a signal indicative of the new 
position, and 

tracking positioning means for receiving said signal from the 
target tracking means and for executing a change in the 
aim of the three dimensional mapping means to the new 
position of said feature of the target tissue, to thereby 
follow the feature and stabilize the images on the display 
means. 
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5,098,427 
SURGICAL LASER INSTRUMENT 
Stefan Hessel, and Gerhard Hauptmann, both of Munich, Fed. 
Rep. of Germany, assignors to Messerschmitt-Bélkow-Blohm 
GmbH, Fed. Rep. of Germany 
Filed Oct. 10, 1990, Ser. No. 597,799 
Claims priority, application Fed. Rep. of Germany, Oct. 17, 
1989, 3934647 
Int. Cl.5 A61B 17/36 


US. Cl. 606—11 5 Claims 


1. A surgical laser instrument for alternate contact cutting 
and no-contact coagulating of biological tissue by means of 
cladded fiber-optically guided laser radiation, comprising: 

a source of laser radiation optically coupled to a fiber-optic 
light guide having a proximal end and a distal end and 
being adapted to conduct radiation between said proximal 
end and said distal end; 

said proximal end of said radiation guide being adapted to 
receive laser radiation from said source of laser radiation, 
whereby said laser radiation is conducted by said light 
guide to the distal end thereof; 

said distal end being adapted to direct said laser radiation 
onto biological tissue to be surgically cut, and to receive 
radiation emitted by pyrolytic glowing of said tissure, 
whereby said emitted radiation is conducted by said light 
guide to the proximal end thereof; 

detector means coupled in communication with said proxi- 
mal end of said light guide, for receiving said emitted 
radiation and for generating an output signal indicative of 
intensity of said emitted radiation; 

means responsive to said output signal from said detector 
means, for controlling said source of laser radiation to 
prevent said emitted radiation from exceeding a level 
corresponding to a destruction threshold of said light 
guide. 


5,098,428 
CRYOSURGICAL SPRAYING APPARATUS 
Felix M. Sandlin, 420 Tower Dr., San Antonio, Tex. 78232, and 
Jack D. Waller, 2406 S. Lipscomb, Amarillo, Tex. 79109 
Filed Mar. 14, 1991, Ser. No. 669,365 
Int. Cl.5 A61B 17/36 
U.S. Cl. 606—22 6 Clainis 
1. A cryosurgical instrument for treating skin lesions com- 
prising; 
an insulated container for holding a liquefied gas coolant; 
cap means for said insulated container, said cap means hav- 
ing a first passage extending vertically through said cap 
means and a second passage extending horizontally 
through said cap means; 
tubing means extending from near the bottom of said insu- 
lated container through said first passage and to the out- 
side thereof; 
a pressure line connected to a first opening of said second 
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passage and communicating with the inside of said insu- 
lated container; 

a vent means formed by a second opening of said second 
passage and communicating with the inside of said insu- 
lated container; 


nozzle means attached to said tubing means for spraying said 
liquefied gas coolant upon pressurization from said pres- 
sure line; and 

said pressure line being connected to a source of pressurized 
air, wherein said vent means must be covered before 
pressurization. 


5,098,429 

ANGIOPLASTIC TECHNIQUE EMPLOYING AN 

INDUCTIVELY-HEATED FERRITE MATERIAL 
Fred Sterzer, Princeton, N.J., assignor to MMTC, Inc., Prince- 

ton, N.J. 
Filed Apr. 17, 1990, Ser. No. 510,085 
Int. Cl.5 A61B 17/38 

US. Cl. 606—28 


1. In an angioplastic instrument comprising guide-wire 
means having a cross section and a distal end which is adapted 
to be threaded through the vascular system of a patient’s body 
and be positioned in cooperative relationship with plaque 
occluding the lumen of a vas having a cross section no smaller 
in size than that of the cross section of said guide-wire means; 
wherein said guide-wire means includes ferrite material situ- 
ated toward said distal end thereof; the improvement wherein: 

said ferrite material is isolated from and electrically floats 

with respect to points of potential outside of said patient’s 
body, thereby permitting the size of said cross section of 
said guide-wire means to be reduced; 

whereby said ferrite material is inductively heated solely by 

radio-frequency radiation that has been transmitted 
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thereto from outside of said patient’s body and absorbed 
thereby. 


5,098,430 
DUAL MODE ELECTROSURGICAL PENCIL 
Richard P. Fleenor, Denver, Colo., assignor to Beacon Laborato- 
ries, Inc., Broomfield, Colo. 
Filed Mar. 16, 1990, Ser. No. 495,449 
Int. Cl.5 A61B 17/39 


US. Cl. 606—42 16 Claims 


1. An electrosurgical pencil, comprising: 

an elongated housing, an electrode and a nozzle having a 
common longitudinal axis and being interconnected to 
said housing for relative axial movement between said 
electrode and nozzle along said axis, said nozzle being 
located about at least a portion of said electrode, position- 
ing means interconnected to said housing and operatively 
associated with at least one of said nozzle and said elec- 
trode for axially positioning said electrode and said nozzle 
relative to each other in a first relative positioning for a 
first, non-gas enhanced mode of operation and a second 


relative position for a second, gas enhanced mode of 


operation, wherein the nozzle is more forward relative to 
the electrode in said second relative position than in said 
first relative position; and 

gas delivery means for forward delivery of an inert gas past 
said electrode during said second mode of operation for 
gas enhanced electrosurgery. 


5,098,431 
RF ABLATION CATHETER 
Mark A. Rydell, Golden Valley, Minn., assignor to Everest 
Medical Corporation, Minneapolis, Minn. 
Continuation-in-part of Ser. No. 337,428, Apr. 13, 1989, 
abandoned. This application Jul. 3, 1990, Ser. No. 547,765 
Int. Cl.5 A61B 17/39 


US. Cl. 606—48 12 Claims 
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1. An intravascular RF ablation catheter for removing ste- 

notic lesions from a blood vessel, comprising: 

(a) an elongated, plastic, flexible tubular member having a 
proximal end, a distal end and a lumen extending therebe- 
tween; 

(b) first and second electrical conductors, each having a 
proximal end and a distal end, said conductors extending 
through said lumen; 

(c) a tip member attached to said distal end of said tubular 
member, said tip member including 
(i) a cylindrical insulating member surrounded by an annu- 

lar first electrode, said insulating member and annular 
electrode being inset into said distal end of said tubular 
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member with only an edge surface of said first electrode 
exposed at said distal end of said tubular member, 

(ii) a frusto-conical shaped electrically conductive second 
electrode having a major base and a minor base with 
said major base positioned adjacent said cylindrical 
insulating member and separated from said first elec- 
trode by an annular insulating gap; and 

(d) means for connecting said first electrode to said first 
conductor and said second electrode to said second con- 
ductor. 


5,098,432 
DEVICE FOR POSITIONING AND SECURING A PART 
HAVING CIRCULAR REGIONS 
Marcel Wagenknecht, Le Lignon, Switzerland, assignor to Ja- 
quet Orthopédie S.A., Geneva, Switzerland 
Continuation of Ser. No. 935,416, Nov. 26, 1986, Pat. No. 
4,941,481. This application Oct. 7, 1988, Ser. No. 255,929 
Claims priority, application Switzerland, Nov. 29, 1985, 
5119/85; Sep. 29, 1986, 3894/86 
The portion of the term of this patent subsequent to Jul. 17, 
2007, has been disclaimed. 
Int. Cl.5 A61B 17/60 


US. Cl. 606—54 15 Claims 


1. A system comprising a part to be positioned and secured 
and a device for positioning and securing said part, said device 
comprising two jaws arranged to be pressed against each other 
to clamp said part, wherein at least one element selected from 
the group consisting of said part and said jaws comprises at 
least one region, the cross-section of which is circular, wherein 
said at least one region has a succession of facets with polygon- 
ally-shaped boundaries regularly arrayed over at least a por- 
tion of said at least one region, wherein adjacent facets meet at 
obtuse angles and wherein the boundaries between adjacent 
facets are sharp edges and sharp points. 


5,098,433 
WINGED COMPRESSION BOLT ORTHOPEDIC 
FASTENER 
Yosef Freedland, 107 N. Poinsettia Pl., Los Angeles, Calif. 
90036 
Filed Apr. 12, 1989, Ser. No. 336,721 
Int. Cl.5 A61B 17/58 
USS. Cl. 606—63 34 Claims 

17. A winged compression bolt for fusing sections of bone 

together comprising: 

a. a hollow outer sleeve having a sidewall enclosing a cen- 
trally disposed opening within the sleeve, a front end and 
a rear end: 

b. an elongate shaft having a front end and a rear end and 
which is movably set in the opening in said hollow outer 
sleeve; 

c. at least one wing having a straight edge and rotatably 
supported via pivot means on said shaft front end; 
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d. wherein said shaft front end and said pivot means extend 
beyond the front end of said hollow outer sleeve and said 


wing is rotatable into a deployed position to provide a 
compressive force against a surface of the cortex of a 
bone. 


5,098,434 
POROUS COATED BONE SCREW 
Jon Serbousek, Warsaw, Ind., assignor to Boehringer Mannheim 
Corporation, Indianapolis, Ind. 
Filed Nov. 28, 1990, Ser. No. 619,029 
Int. Cl.5 A61F 5/04 
US. Cl. 606—73 


3. In combination: 

a prosthetic component adapted to be mounted to a bone 
having a bore therein, said prosthetic component having 
at least one mounting hole therethrough; 

a bone screw for fixing said prosthetic component to the 
bone including: 

a head adapted for engagement with said prosthetic compo- 
nent and including coupling means engageable by a tool 
for rotating said screw about a longitudinal axis; 

an elongated cylindrical shank receivable through the 
mounting hole in said prosthetic component, said shank 
being integral with and extending from said head, said 
shank including a threaded member for threaded engage- 
ment with the bone and a shoulder member connecting 
said threaded member and said head; 

a porous metallic medium exclusively on said shoulder mem- 
ber for bone ingrowth fixation, said porous medium defin- 
ing a rough outer peripheral surface; 

said shoulder member adapted for fitting reception into the 


bore of the bone such that said outer peripheral surface 606—88 
engages the bone in a scratch fit as selective rotation of aor gee 


said shank by the tool in an advancing direction draws 
said head into engagement with said prosthetic compo- 
nent and draws said prosthetic component into contiguous 
engagement with the bone; 

whereby viscoelastic relaxation of tissue in the bone is inhib- 
ited in the region of said porous medium for initial fixation 
of said screw relative to the bone while bone ingrowth 
into said porous medium is occurring for permanent fixa- 
tion of said bone screw to the bone. 


GENERAL AND MECHANICAL 


5,098,435 
CANNULA 

Denis P. Stednitz, Palm Desert, and Michael G. Stednitz, Indio, 

both of Calif., assignors to Alphatec Manufacturing Inc., Palm 

Desert, Calif. 
Filed Nov. 21, 1990, Ser. No. 616,632 

Int. Cl1.5 A61B 17/56, 17/00 

US. Cl. 606—73 


1. A bone stabilizing system comprising: 

a cannula having an annular recess at a first end for receiving 
a device for advancing and retrieving the cannula during 
bone stabilization, said recess having an interior shoulder 
surface concentrically aligned with a hollow portion lon- 
gitudinally traversing said cannula; 

a plurality of self-tapping threads integral with the cannula, 
said threads having a constant maximum thread height 
along each 360° revolution of said threads, a first group of 
said threads characterized by a tapered configuration, a 
second group of said threads characterized by a lead angle 
of frustoconical cross-sections, and a third group of said 
threads characterized by a non-circular circumference, a 
portion of said plurality of self-tapping threads having 
characteristics of said first, second and third groups; 

at least one slotted flute traversing a portion of the cannula 
so as to intersect a plurality of threads, said slotted flute 
comprising a cutting surface, a tangential surface posi- 
tioned adjacent to and substantially orthogonally to said 
cutting surface, and an elongate opening which traverses 
a portion of said slotted flute and extends inwardly 
through the cannula into the hollow portion thereof, said 
cutting surface positioned at an angle from a radial direc- 
tion of a radial plane taken through the centerline of said 
cannula; 

at least one drilling tooth positioned at a second end of the 
cannula, distal from the first end thereof, said drilling 
tooth having a cutting surface positioned at an angle from 
the radial direction of the radial plane and at an angle from 
an axial direction of the radial plane, and 

a transition zone separating the self-tapping threads from the 
drilling teeth. 


5,098,436 
MODULAR GUIDE FOR SHAPING OF FEMUR TO 
ACCOMMODATE INTERCONDYLAR STABILIZING 
HOUSING AND PATELLAR TRACK OF IMPLANT 

Joseph M. Ferrante, Cordova, Tenn.; Leo A. Whiteside, Chester- 
field, Mo., and Bradley J. Coates, Cordova, Tenn., assignors 
to Dow Corning Wright Arlington, Tenn. 

Filed Mar. 7, 1991, Ser. No. 666,153 
Int. Cl.5 A61B 17/56; AG1F 2/38 

11 Claims 

1. Surgical instrumentation comprising, in combination: 

(a) a first bracket defining a generally U-shaped structure 
having an internal surface adapted to be seated on the 
distal aspect of a resected femur bone and an elongated 
central opening appointed to expose a selected area of the 
resected femur, including a curved track for guiding a first 
shaping tool along a predetermined path for controlled 
shaping of a curved patellar groove in a first trochlear 
portion of the selected area exposed through the opening; 

(b) a second bracket including a base presenting a proximal- 
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ly-facing contact surface and means for supporting the 
base in releasable engagement with the track, including a 
bore extending through the base in a longitudinal direc- 
tion generally parallel to the long axis of the femur for 
guiding a second shaping tool in forming a relatively deep 


recess in a second portion of the selected area exposed 
through the opening for accommodating an intercondylar 
stabilized housing of a knee implant in the femur; and 

(c) means for accurately aligning the bore relative to the 
opening whole forming the recess. 


5,098,437 
ACETABULAR CUP POSITIONING INSERT 
Glen A. Kashuba, Lyndhurst, and Jon I. Klippel, Flemington, 
both of N.J., assignors to Pfizer Hospital Products Group, 
Inc., New York, N.Y. 
Filed Feb. 13, 1991, Ser. No. 661,157 
Int. Cl.5 A61F 5/04, 2/36 





1. An acetabular cup comprising: 

an insert having a body including a central bore for receiv- 
ing a positioning rod: 

a key element formed on said bore adapted to engage a 
keyway on said positioning rod to align said positioning 
rod, said insert having a locating element formed on an 
outer surface of said body and a spring element extending 
radially outwardly from said body; 
generally hemispherical shell member coupled to said 
insert and having an outer surface for engaging the acetab- 
ulum and an inner surface including means for engaging 
said spring element for releasably coupling said insert on 
said shell, said shell having a plurality of apertures extend- 
ing from said inner to said outer surface of said shell 
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member, said shell member having a means for aligning 
said insert locating element at a predetermined orientation 
with respect to said apertures so that the coupling of said 
insert onto said shell and the engagement of said locating 
element with said means for alignment aligns said key 
element on said central bore thereof at a predetermined 
orientation with respect to said apertures in said shell. 


5,098,438 
PROCEDURES FOR INTRAOCULAR SURGERY 
Steven B. Siepser, 866 Downingtown Pike, West Chester, Pa. 
19380 
Filed Aug. 23, 1990, Ser. No. 571,745 
Int. Cl.5 A61F 9/00 
U.S. Cl. 606—107 


1. A method for performing intraocular surgery comprising 

the steps of: 

(a) making a radial incision into the sclera of an eye at a 
depth of less than the thickness of the sclera; 

(b) creating a subsurface scleral pocket lateral and inferior to 
said radial incision, said pocket extending inferiorly a 
distance to about the cornea of said eye; 

(c) making a subsurface transverse incision through said 
cornea into the anterior chamber of said eye from said 
pocket; and 

(d) performing a surgical procedure in said eye. 


5,098,439 
SMALL INCISION INTRAOCULAR LENS INSERTION 
APPARATUS 
Charles M. Hill, Garden Grove; Daniel Brady, Mission Viejo; 
Timothy R. Willis, Lake Forest, and Lyle E. Paul, El Toro, all 
of Calif., assignors to Allergan, Inc., Irvine, Calif. 
Filed Apr. 12, 1989, Ser. No. 336,876 
Int. Cl.5 A61F 9/00 
US. Cl. 606—107 


1. An apparatus for inserting a foldable intraocular lens into 
an eye comprising: 
a handle including a peripheral wall and an end element 
attached to the peripheral wall adjacent one end of the 
peripheral wall, said handle having an elongated chamber, 
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said end element having an axially extending opening 
extending through the end element; 

a tube having an axially extending passage extending 
through the tube; 

a portion of said tube being received in the axially extending 
opening of the end element; 

means for attaching the tube to the end element with said 
portion of the tube being in said axially extending opening 
of the end element; 

said peripheral wall having a distal end and a slot in the 
peripheral wall leading to said chamber and extending to 
the distal end; 

an actuator having a body movable longitudinally in said 
chamber and a protruding portion which extends from the 
body through the slot, the protruding portion and the 
body being unitary; 

a flexible paddle; and 

an elongated element extending through the passage of the 
tube and coupling the paddle to the actuator. 


5,098,440 
OBJECT RETRIEVAL METHOD AND APPARATUS 
Richard A. Hillstead, Miami, Fla., assignor to Cordis Corpora- 
tion, Miami Lakes, Fla. 
Filed Aug. 14, 1990, Ser. No. 567,199 
Int. Cl.5 A61M 25/00; A61B 17/00 
U.S. Cl. 606—108 


1. An apparatus for moving an object within a subject vessel 

comprising: 

a) an elongated catheter having a catheter body defining 
body between two proximal openings that remain outside 
the subject and two distal openings that open outward 
from a distal end of said catheter body; 

b) an object engaging member comprising wire means, said 
wire means further comprising first and second elongated 
wires bent to form first and second loops; each of said 
loops bridge the two distal openings and connect first and 
second wire segments that extend through the two pas- 
sageways, exit the two proximal openings of the catheter 
body, and are movable along a transverse direction of said 
elongated catheter; and 

c) manipulator means connected to the first and second wire 
segments of each elongated wire outside the catheter body 
for extending and retracting the loops beyond a distal end 
of said elongated catheter to contact and to gain control of 
an object within the vessel. 


6 Claims 


5,098,441 
LITHOTRIPTOR 
Ingolf M. Wechler, Grabenstatt, Fed. Rep. of Germany, assignor 
to Dr. Andreas Lindner Unternehmensberatung, Munich, Fed. 
Rep. of Germany 
Filed Apr. 5, 1990, Ser. No. 504,873 
Claims priority, application Fed. Rep. of Germany, Apr. 5, 
1989, 8904212[U]; Apr. 5, 1989, 8904213[U] 
Int. Cl.5 A61B 17/22 
US. Cl. 606—113 
11. A lithotriptor comprising: 
a catch basket formed by a plurality of outwardly curved 
catch strings and having a catch basket foot and a catch 
basket top and respective joints fixing the catch strings to 


12 Claims 
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each other at said catch basket foot and said catch basket 
top; 

a pull string connected to the catch basket strings at the 
catch basket foot, said pull string comprising a plurality of 
pull wires; 

a casing means for slidably mounting the pull string; 

means connected to said pull string for extending and re- 
tracting the catch basket, wherein the pull string com- 
prises a wire rope having a plurality of strands twisted 
together to form said wire rope, each of said strands com- 


prising a plurality of wires twisted together, the number of 
strands of said wire rope corresponding to at least the 
number of catch strings of the catch basket, whereby the 
catch strings are formed by deformed rope strands of the 
wire rope running continuously from the wire rope to the 
top of the catch basket, wherein the rope strands of the 
wire rope are unwound and run parallel to each other 
along a section between a first fixing point fixing the rope 
strands together and a second fixing point fixing the rope 
strands together at the joint at the foot of the catch basket. 


5,098,442 
MUSCLE CONTRACTION CONTROL BY 
INTRAMUSCULAR PRESSURE MONITORING 
Pierre-Andre Grandjean, Bassenge, Belgium, assignor to Med- 
tronic, Inc., Minneapolis, Minn. 
Filed Dec. 6, 1989, Ser. No. 446,811 
Int. Cl.5 A61M 1/10 
US. Cl. 623—3 


1. A cardiac assist system for assisting a natural human heart 
having ventricles which contract at a ventricular rate compris- 
ing: 

a. a surgically prepared skeletal muscle adapted to be me- 
chanically coupled to said natural human heart such that 
contraction of said surgically prepared skeletal muscle 
assists said natural heart; 

b. means responsively coupled to said surgically prepared 
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skeletal muscle for stimulating said skeletal muscle to 
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5,098,444 


cause a contraction in synchrony with contraction of said .EPIPHAKIC INTRAOCULAR LENS AND PROCESS OF 


ventricles of said natural human heart; and, 


IMPLANTATION 


. means responsively coupled to said stimulating means and Fred T. Feaster, 1125 College Ave., Fort Worth, Tex. 76104 


said surgically prepared skeletal muscle for monitoring 
timing of contractile response of said surgically prepared 
skeletal muscle relative to the contraction of the ventricle. 


5,098,443 
METHOD OF IMPLANTING INTRAOCULAR AND 
INTRAORBITAL IMPLANTABLE DEVICES FOR THE 
CONTROLLED RELEASE OF PHARMACOLOGICAL 
AGENTS 
Jean-Marie Parel; Richard Parrish; Lourdes Portugal, and Karl 
R. Olsen, all of Miami, Fla., assignors to University of Miami, 
Miami, Fla. 
Division of Ser. No. 327,989, Mar. 23, 1989, abandoned. This 
application Feb. 6, 1991, Ser. No. 651,543 
Int. Cl.5 A61F 2/14 


U.S. Cl. 623—4 16 Claims 


1. A method of implanting a device into an eye for the 
controlled release of intraocular and intraorbital pharmacolog- 
ical agents comprising: 
providing an implant having at least one pharmacological 
agent one of incorporated and encapsulated therewithin; 

providing an inserter including a cannula having a first end 
and second end and a passage defined therethrough from 
said first end to said second end; 
mounting a syringe to said first end of said cannula, said 
syringe including a plunger and a piston extending for- 
wardly therefrom into said passage of said cannula; 

mounting said implant within said passage forwardly of said 
piston whereby movement of said piston relative to said 
cannula ejects said implant from said cannula; 

inserting said cannula into an incision in the eye; and 

ejecting said implant from said cannula; 

whereby said pharmacological agent is gradually released 

from said implant to the eye. 


US. Cl. 623—6 


Filed Mar. 16, 1990, Ser. No. 494,762 
Int. Cl.5 A61F 2/16 
25 Claims 


11. An artificial intraocular lens for implantation in the eye 


of a human, comprising: 


a transparent optic member having an optical axis and ante- 
rior and posterior sides transverse to said optical axis and 
extending outward from said optical axis to a peripheral 
edge, 

said transparent optic member being adapted to be inserted 
into the eye through an incision formed in the eye and 
seated against and attached to the anterior surface of the 
natural lens of the eye with its posterior side facing the 
anterior surface of the natural lens of the eye, 

the maximum dimension of said artificial intraocular lens in 
a plane transverse to said optical axis being such that when 
said artificial intraocular lens is seated against the anterior 
surface of the natural lens of the eye in substantial optical 
alignment therewith, said artificial intraocular lens does 
not have any structure which extends beyond the periph- 
eral edge of the natural lens of the eye, and 

the central portion of said posterior side of said artificial 
intraocular lens near said axis is spaced from the plane of 
said peripheral edge of said artificial intraocular lens suffi- 
cient such that when said artificial intraocular lens is 
seated against the anterior surface of the natural lens of the 
eye, said posterior side of said artificial intraocular lens 
near said peripheral edge engages the anterior surface of 
the natural lens of the eye with said central portion of said 
posterior side of said artificial intraocular lens being 
spaced from the anterior surface of the natural lens of the 
eye. 


20. A method of implanting an artificial intraocular lens into 
a human eye, comprising the steps of: 


providing an artificial intraocular lens, 

forming an incision in the eye, 

inserting said artificial intraocular lens through said incision, 
into the eye, 

seating said artificial intraocular lens against the anterior 
surface of the lens in the eye in substantial optical align- 
ment therewith, and 

permanently bonding said artificial intraocular lens to the 
anterior surface of the lens in the eye. 
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5,098,445 
ULTRAVIOLET RADIATION ABSORBING AGENT FOR 
BONDING TO AN OCULAR LENS 
William M. Hung, and Kai C. Su, both of Alpharetta, Ga., as- 
signors to Ciba-Geigy Corporation, Ardsley, N.Y. 
Continuation-in-part of Ser. No. 323,354, Mar. 14, 1989, Pat. 
No. 4,929,250, and a continuation-in-part of Ser. No. 323,327, 
Mar. 14, 1989, Pat. No. 4,936,160. This application Jan. 22, 
1990, Ser. No. 468,386 
Int. Cl.5 DO6P 5/00 
US, Cl, 8—507 8 Claims 
1. An ultraviolet radiation absorbing agent for bonding to an 
ocular lens, wherein said agent has the formula: 


A-NH N NH-E 
b ihe 
.  & 


cl 


wherein A and E are ultraviolet radiation absorbing compo- 
nents which are either identical to or dissimilar to each other, 
or of the formula 


E!-HN NH-A 


y ¥ 


x 


where 

X=Cl or F; 

A=an ultraviolet radiation absorbing component selected 
from the group consisting of p-benzoic acid, p-salicyclic 
acid, substituted benzophenone, substitued benzotriazoles, 
benzoic acid esters, acrylates, oxalic acid diamides, and 
hydroxy phenyltriazines; 

E=an ultraviolet radiation absorbing component selected 
from the group consisting of p-aminobenzoic acid, p- 
aminosalicylic acid, substituted benzophenone and substi- 
tuted benzotriazoles, benzoic acid esters, acrylates, oxalic 
acid diamides, and hydroxy phenyltriazines; 

E!=an aqueous soluble moiety of the formula 


Rs R6 


SO3Y 


where 
Y is an amine salt or an alkali metal salt; and Rs-R¢ are 
selected from the group consisting of hydrogen, alkyl 
chains varying from C; to Cig, Cj—-Cigalkoxy, halogen, 
nitro, hydroxy, carboxy, sulfonic acid or a salt thereof. 


5,098,446 
USE OF FLUOROCHEMICALS IN LEATHER 
MANUFACTURE 
L. M. B. Rodriguez, and Claudio M. Martinez, both of Madrid, 
Spain, assignors to Minnesota Mining and Manufacturing 
Company, St. Paul, Minn. 
Filed Oct. 13, 1989, Ser. No. 420,874 
Int. Cl.5 C14C 3/02, 3/04; DOGP 3/32 
U.S. Cl. 8—94.26 12 Claims 
1. A process for manufacturing leather from animal hide 
using processing baths of aqueous treating compositions com- 


316-926 O.G.-92-16 


prising the steps of hydrating, bating, pickling, degreasing, and 
tanning, at least one said bath containing a small amount of at 
least 0.001% by weight of an anionic, cationic, nonionic or 
amphoteric fluorochemical processing aid which contains one 
or more fluorinated aliphatic radicals, Ry which provide at 
least 10 percent by weight fluorine to said processing aid and 
one or more water-solubilizing groups in at least one of said 
steps, said processing aid being represented by the formula 


RpnQoZ 


wherein Ryis a saturated, monovalent, non-aromatic, fluoroali- 
phatic radical having at least three carbon atoms and not more 
than about 20 carbon atoms with the proviso that if hydrogen 
or chlorine atoms are present as substituents, not more than 
one atom of hydrogen or chlorine is present for every two 
carbon atoms; Q is alkylene, arylene, sulfonamidoalkylene, 
carbonamidoalkylene, or siloxane; Z is a water-solubilizing 
polar group selected from the group consisting of CO2H, 
CO2M, SO3H, SO3M, OSO3H, OSO3M, OPO(OM)2, where 
M is a metallic ion, an ammonium ion, NH2, NHR, NR2, 
NR2O where R is a lower alkyl group, NR’3A’Jwhere R’ is a 
lower alkyl group or hydrogen and A’ is chloride, sulfate, 
phosphate or hydroxyl, or poly(oxyalkylene); a is zero or 1; 
and n is 1 or 2 or said processing aid is a fluorochemical oligo- 
mer containing 3 to 30 monomer units and having a plurality of 
pendant fluoroaliphatic groups, Ry linked to water-solubilizing 
poly(oxyalkylene) moieties. 


5,098,447 
PROCESS FOR BLEACHING AND STERILIZING CORK 
ARTICLES, AND CORK ARTICLES BLEACHED USING 
THE SAID PROCESS 
Giovanni Zucchini, Rosignano-Solvay, and Amerigo Donati, 
Rosignano M.MO, both of Italy, assignors to Interox Chimica 
S.p.A., Rosignano-Solvay, Italy 
Filed Dec. 30, 1988, Ser. No. 292,169 
Claims priority, application Italy, Dec. 30, 1987, 23281 A/87 
Int. Cl.5 DO6GL 3/04 
U.S. Cl. 8—103 11 Claims 
1. A process for bleaching cork articles comprising: 
impregnating said cork article with an alkaline aqueous 
hydrogen peroxide solution to obtain impregnated cork 
articles containing more than 0.05 g H202/100 g of cork, 
said solution having a ph above about 8.5 and containing 
from about 10 to about 300 grams of hydrogen peroxide 
per liter; and drying said cork impregnated articles while 
subjecting said articles to the action of ultraviolet radia- 
tion generated by an artificial source for at least 2 hours at 
wavelengths from about 200 nm to about 350 nm. 


5,098,448 
PROCESS FOR THE PRODUCTION OF MOLECULAR 
SIEVE GRANULATES 
Lothar Puppe, Burscheid, and Giinter Ulisch, Leverkusen, both 
of Fed. Rep. of Germany, assignors to Bayer Aktiengesell- 
schaft, Leverkusen, Fed. Rep. of Germany 
Continuation of Ser. No. 448,027, Dec. 8, 1989, abandoned, 
which is a continuation of Ser. No. 272,605, Nov. 17, 1988, 
abandoned, which is a continuation of Ser. No. 917,639, Oct. 10, 
1986, abandoned, which is a continuation of Ser. No. 692,603, 
Jan. 17, 1985, abandoned. This application Apr. 1, 1991, Ser. No. 
680,601 
Claims priority, application Fed. Rep. of Germany, Jan. 18, 
1984, 3401485 
Int. Cl.5 CO1B 33/34, 33/113 
US, Cl. 23—313 P 11 Claims 
1. In a process for the production, in the presence of alkali 
metal silicate, of a silica-bound zeolite granulate, comprising 
granulating finely powdered solid zeolite in a continuously 
operated granulation pan with an aqueous silica sol having a 
SiO2-particle content of more than 5% by weight of the aque- 
ous silica sol and a specific surface area of the SiO2-particles in 
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said sol of greater than 100 m2/g, which sol is sprayed on said 
finely powdered zeolite on said granulation pan and thereafter 
drying the resultant granulate, the improvement wherein unde- 
sirable gel formation which would result in blockage of the 
spray nozzle is avoided by adding said alkali metal silicate to 
said aqueous silica sol, as aqueous alkali metal silicate, through 
an injector immediately before said sol is sprayed on said 
powdered zeolite on said granulation pan, the injection being 
such as to rapidly provide a homogeneous mixture of the 
silicate and the sol, said aqueous alkali metal silicate being 
added to said sol in such amount that the alkali metal oxide: 
SiO2 mol ratio in the sol sprayed on said powdered zeolite on 
said granulation pan is from 1:5 to 1:80. 


5,098,449 
SELF-REINFORCED SILICON NITRIDE CERAMIC 
WITH CRYSTALLING GRAIN BOUNDARY PHASE, AND 
A METHOD OF PREPARING THE SAME 
Chinmau J. Hwang, and Aleksander J. Pyzik, both of Midland, 
Mich., assignors to The Dow Chemical Company, Midland, 
Mich. 


Continuation-in-part of Ser. No. 5,721,823, Aug. 24, 1990, which 
is a continuation-in-part of Ser. No. 398,801, Aug. 25, 1989, Pat. 
No. 5,021,372, which is a continuation-in-part of Ser. No. 
297,627, Jan. 3, 1989, abandoned, which is a continuation-in-part 
of Ser. No. 148,748, Jan. 27, 1988, Pat. No. 4,883,776. This 
application Feb. 19, 1991, Ser. No. 657,716 
Int. Cl.5 CO4B 35/58 
US. Cl. 51—307 30 Claims 

1. A process for preparing a silicon nitride ceramic body 

containing predominantly A-silicon nitride whiskers having a 
high average aspect ratio and further containing a crystalline 
grain boundary phase having an oxynitride apatite structure, 
the process comprising: subjecting a powder mixture compris- 
ing 

(a) silicon nitride in an amount sufficient to provide a ce- 
ramic body; 

(b) a densification aid, said densification aid being a source of 
strontium, optionally, in combination with a source of an 
element selected from the group consisting of lithium, 
sodium, calcium, barium or mixture thereof, said source(s) 
being present in an amount sufficient to promote densifica- 
tion of the powder; 

(c) a conversion aid, said conversion aid being a source of an 
element selected from the group consisting of yttrium, 
lanthanum, cerium, neodymium, samarium, europium, 
gadolinium, terbium, dysprosium, holmium, erbium, ytter- 
bium and thorium, and mixtures thereof, said source being 
present in an amount sufficient to promote the conversion 
of the starting silicon nitride to predominantly B-silicon 
nitride; 

(d) at least one whisker growth enhancing compound in an 
amount sufficient to promote the formation of B-silicon 
nitride whiskers, said compound being a metal oxide or 
metal non-oxide derivative wherein the metal is selected 
from the group consisting of lithium, sodium, calcium, 
scandium, titanium and aluminum, and mixtures thereof; 
the optional densification aid in (b) and the whisker 
growth enhancing compound of (d) being derived from 
different elements; and 

(e) silica in an amount sufficient to provide the oxynitride 
apatite crystalline grain boundary phase; to conditions of 
temperature and pressure sufficient to provide for densifi- 
cation and in situ formation of B-silicon nitride whiskers 
having an average aspect ratio of at least about 2.5, and 
thereafter subjecting the densified composition to anneal- 
ing for a time sufficient to produce a crystalline grain 
boundary phase having an oxynitride apatite structure, as 
determined by X-ray crystallography. 
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5,098,450 
SURFACTANT ADDITIVE FOR HEC EMULSION 
Robert R. Patzelt, Bloomfield Hills, and Edwin C. Zuerner, 
Troy, both of Mich., assignors to Nalco Chemical Company, 
Naperville, Il. 
Filed Apr. 30, 1991, Ser. No. 693,683 
Int. Cl.5 BO1D 47/00 
U.S. Cl. 55—45 9 Claims 
1. A method for the detackification of oversprayed paint 
solids in a paint spray operation wherein said oversprayed 
paint solids come into contact with an oil-in-water emulsion 
employed for paint detackification purposes, comprising: 
contacting said oversprayed paint solids with said oil-in- 
water emulsion wherein said oil-in-water emulsion is com- 
prised of 
from about 5 to about 50 weight percent of an oil, 
from about 0.5 to about 20 parts by weight of an oil-in-water 
emulsifier per 100 parts by weight of said oil, 
from about 0.01 to about 12.0 weight percent of a nonionic 
surfactant, 
and the balance of said oil-in-water emulsion being substan- 
tially water, 
wherein said oil is a liquid comprised of from 0 to about 100 
parts by weight of an organic hydrocarbonaceous liquid 
per hundred parts by weight of said oil, and from about 0 
to about 100 parts by weight of a polar organic solvent per 
hundred parts by weight of said oil, 
and wherein said nonionic surfactant is an ethoxylated alkyl 
phenol, wherein said alkyl contains from about 8 to about 
10 carbon atoms, and has an HLB value of from about 4.5 
to about 15.5. 


5,098,451 
VAPOR CONCENTRATOR 
David P. Rounbehler, Bedford; David P. Lieb; Eugene K. 
Achter, both of Lexington; Gabor Miskolczy, Carlisle; Euge- 
nie Hainsworth, Arlington, and Gregory J. Wendel, Stone- 
ham, all of Mass., assignors to Thermedics Inc., Woburn, 
Mass, 
Filed Jul. 8, 1987, Ser. No. 81,913 
Int. C15 BOID 15/08 
US. Cl. 55—67 


1. Apparatus for concentrating vapors of selected com- 

pounds such as explosives comprising: 

a metal tube; 

a coating within said metal tube, said coating when main- 
tained at a first selected temperature being effective to 
trap vapors of selected compounds from a gas sample 
passed through said tube without trapping oxides of nitro- 
gen, and when heated to a second selected temperature 
being effective to release said vapors into a non-oxidizing 
carrier gas directed through said tube without decompos- 
ing said vapors; 

a heater for rapidly heating said metal tube and said coating 
to said second selected temperature; 

cooling means for maintaining said metal tube and said coat- 
ing at said first selected temperature during times when 
said heater is not operating; 

means for directing said gas sample through said tube; and 

means for directing said carrier gas through said tube. 
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5,098,452 
METHOD FOR CONTROLLING THE LEVEL OF 
SOLVENT VAPOR IN A VESSEL 
John A. Feller, Olingen, Luxembourg, assignor to E. I. Du Pont 
de Nemours and Company, Wilmington, Del. 
Filed Aug. 24, 1990, Ser. No. 571,724 
Int. Cl.5 BOID 53/00 


US. Cl. 55—210 5 Claims 


1. A method for controlling the interfacial level of solvent 
vapor and overhead gas in a vessel comprising maintaining the 
level of the solvent vapor/overhead gas interface within the 
vessel at a level below the vessel ceiling by using a control 
means comprising a displacement body partially immersed in 
the solvent vapor with the remainder immersed in a layer of 
overhead gas covering the solvent vapors, the displacement 
body having a weight greater than the solvent vapor being 
displaced and being suspended from a load cell adapted to 
measure the apparent weight of the displacement body and to 
generate a signal proportional to the level of the solvent vapor- 


/overhead gas interface, which signal is utilized to control 
removal of solvent vapor from the vessel and thereby maintain 
the solvent vapor/overhead gas interface in the vessel at a 
desired level. 


5,098,453 
VAPOR STORAGE CANISTER WITH VOLUME CHANGE 
COMPENSATOR 

Kenneth W. Turner, Webster; Patti S. Du Bois, Hamlin, and 

Brian J. Dunham, Rochester, all of N.Y., assignors to General 

Motors Corporation, Detroit, Mich. 

Filed May 2, 1991, Ser. No. 694,600 
Int. C15 BOID 53/02 

U.S, Cl, 55—387 
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1. In a vehicle fuel vapor storage canister that has a central 
axis and axially opposed closed ends and an inner surface the 
perimeter of which is subject to expansion beyond its nominal 
value due to environmental conditions, and in which a bed of 
fuel vapor adsorbent granules of predetermined size is packed 
in intimate contact with said canister inner surface and has an 
end face respective to one of said canister closed ends, a float- 
ing volume compensator, comprising, 

a first member abutted with said one canister closed end 
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including a first axially extending surface running continu- 
ously around said canister inner surface perimeter, 

a second member abutted with said bed end face and includ- 
ing a second axially extending surface with a perimeter 
slightly smaller than said first axially extending surface 
and axially overlapped therewith so as to create a continu- 
ous gap located between said adsorbent bed end face and 
one canister closed end that is smaller than said predeter- 
mined granule size, and, 

a compression spring means biasing said first and second 
members axially apart, whereby, when said canister hous- 
ing expands, said first and second surfaces can move axi- 
ally freely past one another to allow said first member to 
move axially into said end face and maintain said adsor- 
bent bed in intimate contact with said canister housing 
inner surface while maintaining said gap to prevent said 
granules from falling out of said adsorbent bed. 


5,098,454 
FILTERING CARTRIDGE, OBTAINED BY WET 
PROCESS, FOR THE FILTRATION OF GASES, 
PARTICULARLY HOT AND/OR RADIO-ACTIVE 
AND/OR CORROSIVE GASES 
Serge Carpentier, Villecresnes, and Christian de Tassigny, Sas- 


Techniques Nouvelles S.G.N., 
France 
Filed Apr. 10, 1990, Ser. No. 508,660 
Claims priority, application France, Apr. 10, 1989, 89 04690 
Int. C1.5 BOID 39/20 


US. Cl. 55—523 10 Claims 


1. A filtering cartridge for the filtration of gases, especially 
hot and/or radio-active and/or corrosive gases, 

comprising a substantially cylindrical, hollow body, closed 
at one of its ends and open on the other end, containing at 
least 50% by weight of alumina and/or zirconia and op- 
tionally being provided with means for support on a plate; 
said body being obtained by moulding in vacuo of a slip 
consisting essentially of fibers of alumina and/or zirconia 
having a diameter less than 20 xm and length less than 25 
mm, colloidal silica, at least one organic binding agent, at 
least one deflocculant, optionally, other fibers, and option- 
ally, sodium, drying said slip and heat treating said dried 
slip at a sufficient temperature to volatilize said at least 
one organic binding agent and said at least one defloccu- 
lant. 
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5,098,455 
REGENERABLE EXHAUST GAS FILTER ELEMENT FOR 
DIESEL ENGINES 
Peter A. Doty; John R. Moyer, and Neal N. Hughes, all of 
Midland, Mich., assignors to The Dow Chemical Company, 
Midland, Mich. 
Filed Dec. 21, 1990, Ser. No. 633,580 
Int. Cl.5 BO1D 39/20 
US. Cl. 55—523 


1. A regenerable exhaust gas filter element for diesel engines, 
comprising: 

an interlaced network of mullite crystals grown together to 
form a rigid porous body such that the soot carried by 
exhaust gas from a diesel engine flowing therethrough is 
trapped in the porous body, said network of mullite crys- 
tals being automatically interlaced and fused with one 
another to form the porous body. 


5,098,456 
CRYOGENIC AIR SEPARATION SYSTEM WITH DUAL 
FEED AIR SIDE CONDENSERS 

James R. Dray, Kenmore, and David R. Parsnick, Tonawanda, 

both of N.Y., assignors to Union Carbide Industrial Gases 

Technology Corporation, Danbury, Conn. 

Filed Jun. 27, 1990, Ser. No. 544,642 
Int. CL.5 F253 3/02 

U.S. Cl. 62—24 


1. Method for the separation of air by cryogenic distillation 

to produce product gas comprising: 

(A) condensing at least some of a first portion of cooled 
compressed feed air and introducing resulting liquid into a 
first column of an air separation plant, said first column 
operating at a pressure generally within the range of from 
60 to 100 psia; 

(B) turboexpanding a second portion of the cooled, com- 
pressed feed air and introducing a first part of the resulting 
turboexpanded feed air into said first column; 

(C) condensing at least some of a second part of the turboex- 
panded feed air and introducing the resulting fluid into 
said first column; 

(D) separating the fluids introduced into said first column 
into nitrogen-enriched and oxygen-enriched fluids and 
passing said fluids into a second column of said air separa- 
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tion plant, said second column operating at a pressure less 
than that of said first column; 

(E) separating the fluids passed into the second column into 
nitrogen-rich vapor and oxygen-rich liquid; 

(F) withdrawing oxygen-rich liquid from the second column 
and vaporizing a first portion of the withdrawn oxygen- 
rich liquid by indirect heat exchange with the second part 
of the turboexpanded feed air to carry out the condensa- 
tion of step (C); 

(G) increasing the pressure of a second portion of the with- 
drawn oxygen-rich liquid and vaporizing the resulting 
liquid by indirect heat exchange with the first portion of 
the feed air to carry out the condensation of step (A); and 

(H) recovering vapor resulting from the heat exchange of 
steps (F) and (G) as product oxygen gas. 


5,098,457 
METHOD AND APPARATUS FOR PRODUCING 
ELEVATED PRESSURE NITROGEN 
Harry Cheung, Williamsville, and Dante P. Bonaquist, Grand 
Island, both of N.Y., assignors to Union Carbide Industrial 
Gases Technology Corporation, Danbury, Conn. 
Filed Jan. 22, 1991, Ser. No. 644,228 
Int. C15 F253 3/02 
US, Cl. 62—24 


1. A method for producing elevated pressure nitrogen with 

improved recovery comprising: 

(A) providing compressed feed air into a primary column 
operating at a pressure within the range of from 80 to 150 
pounds per square inch absolute; 

(B) separating the feed air in the primary column into nitro- 
gen-richer component and oxygen-enriched component; 

(C) providing oxygen-enriched component into an auxiliary 
column operating at a pressure less than that of the pri- 
mary column; 

(D) separating oxygen-enriched component into nitrogen- 
enriched vapor and oxygen-richer liquid; 

(E) condensing nitrogen-enriched vapor by indirect heat 
exchange with oxygen-richer liquid to produce nitrogen- 
enriched liquid; 

(F) increasing the pressure of the nitrogen-enriched liquid to 
substantially the operating pressure of the primary col- 
umn; 

(G) providing pressurized nitrogen-enriched liquid into the 
primary column for further production of nitrogen-richer 
component; and 

(H) recovering nitrogen-richer component from the primary 
column as product elevated pressure nitrogen. 
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5,098,458 
ARTICLE TRANSFER MECHANISM 
Mark C. Newkirk, Vineland, N.J., assignor to VHC, Ltd., West 
Palm Beach, Fla. 

Continuation of Ser. No. 348,154, May 2, 1989, Pat. No. 
4,923,499, which is a continuation of Ser. No. 206,907, Jun. 10, 
1988, abandoned, which is a continuation of Ser. No. 216,334, 
Dec. 15, 1980, abandoned. This application Apr. 20, 1990, Ser. 
No. 511,634 
The portion of the term of this patent subsequent to May 8, 2007, 
has been disclaimed. 

Int. Cl.5 CO3B 9/40 

US. Cl. 65—163 


6. An article transfer mechanism for moving glassware arti- 
cles produced during each cycle of an I.S. glassware forming 
machine from a first location on a deadplate of the I.S. machine 
to a second location on a moving conveyor, comprising: 

an arm for engaging the glassware articles; 

means for moving said pusher arm between the first location 

and the second location; 

means for receiving a master pulse generated once per each 

cycle of the I.S. machine; 

electronic storage means for storing data words representa- 

tive of the rate of movement of said arm between the first 
location and the second location; 

electronic cam means for causing said means for moving said 

arm to move said arm between the first location and the 

second location at a speed profile based on said data 

words, said electronic cam means including; 

initiating means for initiating said electronic cam means 
upon receipt of said master pulse; 

generating means for generating timing pulses indepen- 
dent of the cycle of the I.S. machine, said means permit- 
ting relative variations between the cycle time of the 
I.S. machine and the rate of generation of said timing 
pulses; 

reading means for reading said data words in response to 
said timing pulses independent of the cycle of the LS. 
machine; and 

actuating means for actuating said means for moving 
according to said data words as said words are read by 
said reading means. 


5,098,459 
METHOD OF MANUFACTURING OPTICAL 
BRANCHING AND COUPLING DEVICE 
Masumi Fukuma, and Shuzo Suzuki, both of Kanagawa, Japan, 
assignors to Sumitomo Electric Industries, Ltd., Osaka, Japan 
Filed Jul. 13, 1989, Ser. No. 379,202 
Claims priority, application Japan, Jul. 13, 1988, 63-174323 
Int. Cl.5 CO3B 37/14; B29D 11/00 
US. Cl. 65—4,21 7 Claims 
1. A method of fabricating an optical branching and cou- 
pling device, comprising the steps of: 
preparing at least a pair of coated optical fibers; 
partly stripping the coating of said optical fibers; 
fixedly inserting the coating stripped portions of said optical 
fibers into a pair of comb-shaped grooves under a condi- 
tion prior to unification of the coating stripped portions in 
a melting step which is free from tension and torsional 
stress in the optical axial direction and simultaneously 
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exerting both a controlling horizontal force and a control- 
ling vertical force at the same axial position on the coating 
striped portions to bring said coating stripped portions 
into controlled contact with each other between said 
comb-shaped grooves; 


melting said coating stripped portions thus contacting each 
other by heating to unify said coating stripped portions; 
and 

extending said coating stripped portions in said optical axial 
direction while said coating stripped portions are in said 
melted, unified state. 


5,098,460 
METHOD OF MAKING MULTI-COMPONENT GLASS 
DOPED WITH CADMIUM CHALCOGENIDE 
MICROPARTICLES 
Shigeaki Omi, Kawagoe, and Shuji Yoshida, Odahara, both of 
Japan, assignors to Hoya Corporation, Tokyo, Japan 
Filed Aug. 30, 1990, Ser. No. 574,754 
Claims priority, application Japan, Sep. 7, 1989, 1-231859 

Int. C1.5 CO3C 10/00 


US. Cl. 65—33 7 Claims 


1. A process for producing a multi-component oxide glass 
composition doped with microparticles, comprising: 
(1) heating, to produce a glass melt, a mixture of: 

(a) a material to become a glass matrix of a multi-compo- 
nent oxide glass, consisting essentially of at least one 
member selected from the group consisting of oxides 
usable as raw materials for ordinary glasses, cargonates 
each to become an oxide by thermal decomposition at 
absolute temperatures not higher than 0.5 times the 
melting point, expressed in absolute temperature, of the 
microparticles precipitated in the matrix, hydroxides 
each to become an oxide by thermal decomposition at 
absolute temperatures not higher than 0.5 times the 
melting point, expressed in absolute temperature of the 
microparticles precipitated in the glass matrix, and a 
glass and 

(b) a material containing Cd and at least one element 
selected from the group consisting of S, Se, and Te to 
form the microparticles precipitated in the glass matrix, 
said heating conducted in a mixed gas atmosphere con- 
sisting of an inert gas and a vapor of a substance com- 
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prising said at least one element, to obtain a glass melt 
having an absolute temperature of 0.8-1.2 times the 
melting point, expressed in absolute temperature, of the 
microparticles to be precipitated in the matrix, and 
(2) heat-treating the glass melt at a given temperature, or 
cooling the glass melt and then heat treating the resulting 
glass at a given temperature, to precipitate, in the glass 
matrix, microparticles of CdS,Se,Tez (0x31, 0OSy=1, 
0Sz51,x+y+z=1) in an amount of 5-50% by weight of 
the resulting glass composition. 


5,098,461 
PHOSPHATIC AND NITROGEN FERTILIZERS VIA 
HNO; PROCESSING 

Jack M. Sullivan, and John H. Grinstead, Jr., both of Florence, 

Ala., assignors to Tennessee Valley Authority, Muscle Shoals, 

Ala. 

Filed Dec. 28, 1989, Ser. No. 458,022 
Int. Cl.5 CO1B 25/32; COSB 11/06 


U.S. Cl. 71—39 11 Claims 


1. A process for the preparation of dicalcium phosphate 
containing phosphatic fertilizers and intermediate by-product 
aqueous calcium nitrate; which process comprises the steps of: 

(a) introducing into reactor means predetermined quantities 
of nitric acid and particulate phosphate rock in propor- 
tions relative to one another to effect therein a mole ratio 
of HNO3:CaO in the range of from about 0.4 to about 2.4, 
said nitric acid being of a concentration ranging from 
about 40 percent to about 71 percent by weight; 

(b) maintaining in said reactor means the materials therein 
introduced for a period of time in the range of from about 
20 minutes to about 2 hours at temperatures in the range of 
from about 60° C. to 100° C. to thereby effect the acidula- 
tion of said particulate phosphate rock introduced in step 
(a), supra; 

(c) removing from said reactor means the nitrogen oxide 
gases formed therein and introducing same into later 
mentioned absorption means; 

(d) removing at least a portion of the acidulate effected in 
step (b), supra, from said reactor means and introducing 
same into heating means; 

(e) maintaining the materials introduced into said heating 
means in step (d), supra, at temperatures in the range of 
from about 160° C. to about 270° C. and for periods of 
time in the range from about 2 hours to about 10 hours to 
effect the formation therein of a resulting solid pyrolyzate; 

(f) removing from said heating means at least portions of the 
nitric acid, oxides of nitrogen, and water vapor formed 
therein and introducing same into absorption means for 
mixing with air, aqueous media, and make up nitrogen 
oxides as well as said nitrogen oxide gases introduced in 
step (c), supra, to effect therein the production of nitric 
acid; 

(g) removing at least a portion of the nitric acid produced in 
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said absorption means in step (f), supra, and introducing 
same as recycle to said reactor means; 

(h) removing from said heating means the resulting solid 
pyrolyzate formed in step (e), supra, and introducing 
same, along with a stream of water to leach filtering 
means; 

(i) removing the solid filter cake formed in said leach filter 
means and effected in step (h), supra, and transferring 
same into granulation and sizing means from whence solid 
phosphatic fertilizer products are recovered; and 

(j) removing the aqueous calcium nitrate containing filtrate 
formed in said leach filter means and effected in step (h), 
supra, and recovering same as intermediate fluid nitrate 
fertilizer product; 

said process being characterized by the fact that said phos- 
phatic fertilizer product is effected with an effective acidula- 
tion ratio ranging from about 0.2 to about 1.2 moles of HNO3:- 
CaO, said effective acidulation ratio being in dependent and 
proportional relationship to said initial HNO3:CaO mole ratio 
in step (a), supra. 


5,098,462 
SUBSTITUTED SEMI-CARBAZONES AND RELATED 
COMPOUNDS 
Richard J. Anderson, Palo Alto; Michael M. Leippe, Boulder 
Creek, and Joe T. Bamberg, Redwood City, all of Calif., 
assignors to Sandoz Ltd., Basel, Switzerland 
Division of Ser. No. 74,197, Feb. 2, 1987, abandoned, which is a 
continuation-in-part of Ser. No. 9,963, Feb. 2, 1987, which is a 
continuation-in-part of Ser. No. 894,990, Aug. 8, 1986, 
abandoned, which is a continuation-in-part of Ser. No. 767,465, 
Aug. 20, 1985, abandoned. This application May 23, 1988, Ser. 
No. 197,727 
Int. Cl.5 AOIN 43/00; CO7D 415/00, 275/02 
US. Cl. 71—88 16 Claims 
1. A compound of the following formula: 


C=N—N—R2 
R3 iP 


wherein, 


re) 
ll ll H 
R’ is the group —C—O—R5, —C—S—R®, —C—N--R’R8; 


S—R? x 


l ll 
R?2 is the group —C=NR!° or —C—NH—R!®, 


each of R3 and R¢ is independently hydrogen or C;-galkyl; 

R5 is hydrogen; Cj.galkyl; Cj-ghaloalkyl; C2-joalkoxyalky]; 
unsubstituted phenyl; phenyl substituted at one to three of 
the ring carbon atoms with a group selected from C}.gal- 
kyl, C;.ghaloalkyl, C;.galkoxy, C;.ghaloalkoxy or halogen; 
alkali cation; alkali earth cation; ammonium cation, unsub- 
stituted or substituted by a Cj-29alkyl, di-C)-29alkyl, tri- 
C}.20alkyl, tetra-Cj-29alkyl, hydroxy-Cj-salkyl, di(hy- 
droxy-C.salkyl), tri(hydroxy-Cj-salkyl), C).salkoxy-C}-. 
salkyl, hydroxy-C;-salkoxy-C}-salkyl or C;.galkoxycarbo- 
nyl-C;.salkyl group; phosphonium cation; tri-C;-galkylsul- 
fonium cation; tri-C;-galkylsulfoxonium cation; or the 
group 


x’ 
ll 
—CH—O—C—R!2 
hi 
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each of Rand R9 is Cj.galkyl, C2-galkenyl, phenyl or benzyl; 
each of R’ and Ris independently hydrogen or C-galky]; 
or R7 and R®8 are taken together to form a lower alkylene 
bridge of three to six carbon atoms, optionally including 
one moiety selected from the group of O, S or NH in the 
ring; 

R!9 is the group 


each of R!! and R!2 is independently or Cj.galkyl or C2. 
10alkoxyalky]l; 

R13 is hydrogen or C}.galkyl; 

Q is oxygen, sulfur or N-R!3; W is nitrogen; each of X and 
X’ is independently oxygen or sulfur; and each of Y, Z, Z!, 
Z2 and Z} is independently hydrogen, C;-galkyl, Cy- 
Shaloalkyl, C;.galkoxy, C;.ghaloalkoxy, C2-.galkenyloxy, 
C2.shaloalkenyloxy, C2-galkynyloxy, phenyl, phenoxy, 
C\-.salkylthio, hydroxy, halogen, nitro, cyano, amino, 
C}-.galkylamino or dialkylamino. 


5,098,463 
HERBICIDAL COMPOSITION 

Ryo Yoshida, Misawa; Yoshihiro Mano, Shiga, and Hideyuki 

Shibata, Takarazuka, all of Japan, assignors to Sumitomo 

Chemical Company, Ltd., Osaka, Japan 

Filed Aug. 29, 1990, Ser. No. 574,117 

Division of Ser. No. 404,609, Sep. 8, 1989, Pat. 4,975,114 

Claims priority, application Japan, Apr. 10, 1988, 63-251555; 
Jun. 13, 1989, 1-151033 

Int. Cl.5 AOIN 43/38, 43/60 

US. Cl. 71—92 2 Claims 

1. A herbicidal composition which comprises as an active 
ingredient a herbicidally effective amount of the combination 
(a) 2-{7-fluoro-3,4-dihydro-3-oxo0-4-(2-propynyl)-2H-1,4-ben- 
zoxazin-6-yl}-4,5,6,7-tetrahydro-1H-isoindole-1,3(2H)-dione 
and (b) a compound of the formula: 


ll 
ie vile: 


CH3 


wherein R, is represented by the formula: 


cl N 
> 
ee | 
N 
wherein R2 is a C;-C4 alkyl group; and an inert carrier or 


diluent, wherein the weight proportion of the components (a) 
and (b) is from 1:0.4 to 1:20. 


CHEMICAL 


5,098,464 
PYRAZOLE COMPOUNDS AND HERBICIDAL USE 
THEREOF 

John E. D. Barton; David Cartwright, both of Reading; John M. 
Cox, Wokingham; Glynn Mitchell, Inver, all of United King- 
dom; Charles G. Carter, Silver Spring, Md.; Davie L. Lee, 
Martinez, Calif.; Francis H. Walker, Mill Valley, Calif., and 
Frank X. Woolard, Pt. Richmond, Calif., assignors to Imperial 
Chemical Industries PLC, London, England and ICI Ameri- 
cas, Inc., Wilmington, Del. 

Continuation of Ser. No. 170,389, Mar. 18, 1988, abandoned. 
This application Oct. 9, 1990, Ser. No. 595,710 

Claims priority, application United Kingdom, Mar. 19, 1987, 

8706557; May 21, 1987, 8712037; May 21, 1987, 8712038; Jun. 

26, 1987, 8715044; Dec. 14, 1987, 8729108 

Int. Cl.5 CO7D 231/12, 405/02; AOIN 43/08, 43/18 

US. Cl. 71—92 10 Claims 

1. A compound of formula (I): 


or an agriculturally acceptable salt, enamine, acylate, sulpho- 
nate, carbamate or ether derivative thereof; wherein X, X! and 
X? are independently oxygen or sulphur; R5 is hydrogen or 
C1-C,4 alkyl, or optionally substituted aryl wherein the op- 
tional substitution is chloro, methoxy or methyl; R® and R? 
independently are (1) hydrogen; (2) halogen; (3) C;-Cs4 alkyl; 
(4) haloalkoxy; (5) C;-C4 alkoxy; (6) cyano; (7) nitro; (8) 
C1-C4 haloalkyl; (9) R9SO,— wherein n is the integer 0, 1 or 2 
and R9 is 

(a) Ci-C4 alkyl; 

(b) Cy-C4 alkyl substituted with halogen, cyano, C;—Czalk- 

oxy or C;-C>2 alkylthio; 

(c) phenyl; or 

(d) benzyl; 
(10) —NR!9R!! wherein R!° and R!! independently are hydro- 
gen or Cy-C4 alkyl; (11) R!2C(O)— wherein R!? is C}-C4 alkyl 
or Cy-C4 alkoxy; (12) —SO2NR!9R!! wherein R!° and R!! are 
as defined above; or (13) —N(R!°)C(O)R!! wherein R!° and 
R!! are as defined above; Y is a C2—C4 alkylene group which is 
optionally substituted by oxo, mercapto, halo, nitro, cyano, 
amino, mono- or di-alkylamino, amido, alkyl, alkenyl, alkynyl, 
cycloalkyl, haloalkyl, haloalkoxy, phenyl, naphthyl, hydroxy, 
alkoxy, alkoxycarbonyl, alkylcarbonyl, mono- or dialkylcar- 
bamoyl, alkylthio, alkylsulphinyl, alkylsulphonyl, sulphon- 
amido, alkyicarbonyloxy, alkyl crbonylamino, pyridyl or thi- 
enyl and which may also have a single hetero atom optionally 
interposed between adjacent carbons of the alkylene group, 
said hetero atom being an oxygen atom, a sulphur atom in a 


group 
—S(O),— 


or an optionally alkyl- or alkoxy-substituted nitrogen atom, 
wherein p is 0, 1 or 2. 

7. A herbicidal composition comprising a compound of 
formula (1) as defined in claim 1 in combination with a carrier 
or diluent. 
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5,098,465 
2-TRIAZINYLACETICS ACID DERIVATIVES, AND 
THEIR USE AS HERBICIDES, FUNGICIDES AND PLANT 
GROWTH REGULATORS 

Gabriele Kriiger; Christoph Harde; Nikolaus Heinrich; Anita 

Kriiger; Erhard Nordhoff; Gerhard Tarara; Peter Wegner; 

Clemens Kotter; Gerhard Johann; Richard Rees, all of Berlin, 

Fed. Rep. of Germany, and Graham P. Jones, Cambridge, 

England, assignors to Shering Aktiengesellschaft, Fed. Rep. of 

Germany 

Filed Oct. 1, 1990, Ser. No. 590,675 

Claims priority, application Fed. Rep. of Germany, Oct. 9, 

1989, 3934020 
Int. Cl.5 CO7D 251/16, 251/18, 251/20; AOIN 43/66 

U.S. Cl. 71—93 18 Claims 

1. Substituted 2-triazinylacetic acid derivative of formula I 


N 5 

rn 

xX \—c—a 
= N R* 


R3 


@® 


in which 

A is one of the groups —CO—OR! or —CO—NR®R’, 

R! is hydrogen, C;-Cj2-alkyl (optionally substituted by 
hydroxy, halogen, Cy )-C4-alkoxy, C;-C4-alkylthio, 
C3-C¢-cycloalkyl, benzyl, furyl, tetrahydrofuryl, phenyl, 
halophenyl, C;-C4-alkylphenyl, C;—C4-alkoxypheny]l, 
nitrophenyl, cyano, carboxy, C;—C4-alkoxycarbonyl, 
C-C4-alkylamino, di-C;-C4-alkylamino, __ tri-C1-C4- 
alkylammoniumhalide, C2-Cs-alkylenimino or di-C;-C4- 
alkylmethyleniminooxy), C2-C2-alkyl, interrupted by 
one or more oxygen or sulphur atoms and optionally 
substituted by hydroxy, halogen, C)—C4-alkoxy, C1-C4- 
alkylthio, C3-C¢-cycloalkyl, benzyi, furyl, tetrahydrofu- 
ryl, phenyl, halophenyl, C)-C4-alkylphenyl, C;-C4-alkox- 
yphenyl, nitrophenyl, cyano, carboxy, C;—-C4-alkoxycar- 
bonyl, C;-C4-alkylamino or di-C,-C4-alkylamino, a 
C3-Cg-alkenyl or C3—Cg-alkynyl group (each of which is 
optionally substituted by C)-C4-alkoxy, phenyl or halo- 
gen), C3-Cg-cycloalkyl, optionally substituted by methyl, 
di-C;-C4-alkylmethylenimino or C3-C¢-cycloalk- 
ylenimino; 

R?2 and R3, which may be the same or different, are C}-C4- 
alkyl, trifluoromethyl, C,-C4-alkoxy, C)—-C4-alkoxy- 
C)-C4-alkyl, C)-C4-alkylthio, C;-C,-alkylamino, di- 
C,-C4-alkylamino or halogen; 

R‘ is hydrogen, C;-Cjo-alkyl (optionally substituted by one 
or more of the same or different C;-C4-alkoxy, C}-C4- 
alkylthio, amino, C-C4-alkylamino, di-C;-C4- 
alkylamino, nitro, halogen, phenyl or halophenyl), a 
C2-Cjo-alkenyl or C2-Cjo-alkynyl group (each of which 
is optionally substituted by one or more of the same or 
different C)-C4-alkoxy, C)-C4-alkylthio, amino, C;-C4- 
alkylamino, di-C;-C4-alkylamino, nitro, halogen or 
phenyl), or a C3-Cg-cycloalkyl or C4-Cg-cycloalkenyl 
group (each of which is optionally substituted by one or 
more of the same or different C;-C4-alkyl, C;-C4-alkoxy, 
C-Cy4-alkylthio, amino, Cj ;-C4-alkylamino, di-C,—C4- 
alkylamino, nitro, trifluoromethyl, halogen or pheny]); 

R5 has the same meaning as R4 except hydrogen; or 

R‘4 and R5 together with the carbon to which they are at- 
tached form a C3-Cg-cycloalkyl group; 

R° and R’, which may be the same or different, are hydro- 
gen or C)-Cy-alky]l; 

X is nitrogen, 

with the provisos, 

a) R! is not ethyl, when R‘4 is hydrogen and R5 is benzyl, and 

b) Ris not ethyl or allyl, when R! is hydrogen, and R? and 
R3 are each chlorine; 

as well as their alkali metal, alkaline earth metal, ammonium 
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and organic ammonium salts, and their optically active iso- 
mers. 

2. A herbicidal composition which comprises a herbicidal 
effective amount of a compound according to claim 1, in ad- 
mixture with agriculturally acceptable carriers or diluents. 


5,098,466 
COMPOUNDS 
Richard J. Anderson, Palo Alto; Michael M. Leippe, Boulder 
Creek, and Joe T. Bamberg, Palo Alto, all of Calif., assignors 
to Sandoz Ltd., Basel, Switzerland 
Continuation-in-part of Ser. No. 307,661, Feb. 6, 1989, 
abandoned, which is a continuation-in-part of Ser. No. 74,197, 
Jul. 16, 1987, abandoned, which is a continuation-in-part of Ser. 
No. 9,963, Feb. 2, 1987, abandoned, which is a 
continuation-in-part of Ser. No. 894,990, Aug. 8, 1986, 
abandoned, which is a continuation-in-part of Ser. No. 767,465, 
Aug. 20, 1985, abandoned. This application Aug. 21, 1990, Ser. 
No. 570,573 
Int. Cl.5 CO7D 213/55; AOIN 43/40 
US. Cl. 71—94 
1. A compound of the formula (A): 


35 Claims 


R—C=N—N—R? 
bs R4 


wherein, 
R is the group 


R! is the group 


Oo Oo 
Il ll 


ll 
—C—O—R5, —C—S—R° or —C—N—R’R® 


R? is the group 


S—R? 
| ll 
—C=N—R!? or —C—NH—R!®, 


each of R3 and R‘ is independently hydrogen or lower alkyl; 

R5 is hydrogen; C;_galkyl; Ci_ghaloalkyl; C2_jo9alkoxyalky]; 
unsubstituted phenyl; phenyl substituted at one to three of 
the ring carbon atoms with a group selected from C}-gal- 
kyl, Cj-ghaloalkyl, C;-galkoxy, C,-ghaloalkoxy or halo- 
gen; alkali or alkali earth cation; ammonium cation, unsub- 
stituted or substituted by a Cj_29alkyl, di-C_2oalkyl, tri- 
C-20alkyl, tetra-Cj-29alkyl, hydroxy-C;-salkyl, di(hy- 
droxy-C;-salkyl), tri(hydroxy-C;-salkyl), Cy -salkoxy- 
Ci-salkyl, hydroxy-C,_salkoxy-C;_salkyl or Cj_salkc -- 
ycarbony!-C;_salkyl group; phosphonium cation; tri- 
C-salkylsulfonium cation; tri-C;_galkylsulfoxonium cat- 
ion or the group 


ll 
—CH—O—C—R?2, 
Ril 
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each of R® and R? is lower alkyl, lower alkenyl, phenyl or 
benzyl; 

each of R’ and R$ is independently hydrogen or lower alkyl; 
or R7 and R8 are taken together to form a lower alkylene 
bridge of three to six carbon atoms, optionally including 
one of O, S or NH in the ring; 


R!0 is the group 
ZB 


each of R!! and R!2 is independently hydrogen or Cj-galkyl 
or lower alkoxyalkyl; 

m is zero or one; 

each of X and X’ is independently oxygen or sulfur; and 

each of Y, Z, Z!, Z? and Z} is independently hydrogen, 
C-galkyl, Cj-ghaloalkyl, C;-galkoxy, Cj)-ghaloalkoxy, 
C2-galkenyloxy, C2-ghaloalkenyloxy, C2-galkynyloxy, 
C2-salkylthio, phenyl, phenoxy, hydroxy, halogen, nitro, 
cyano, amino, lower alkylamino or dialkylamino. 


z 


Zz 


5,098,467 
FATTY ACID BASED HERBICIDAL COMPOSITIONS 
George S. Puritch, Saanichton; Roderick Bradbury, Sidney, and 
Wenda Mason, Brentwood Bay, all of Canada, assignors to 
Safer, Inc., Minneapolis, Minn. 

Continuation of Ser. No. 588,196, Sep. 26, 1990, which is a 
division of Ser. No. 421,146, Oct. 13, 1989, Pat. No. 4,975,110. 
This application Jun. 4, 1991, Ser. No. 710,764 
Int. C15 AOIN 37/02 
U.S. Cl, 71—113 9 Claims 
1. A method for controlling the growth of unwanted vegeta- 

tion, comprising the steps of: 

providing a herbicidal composition, in the form of a micro- 
emulsion, consisting essentially of approximately 1 to 8 
percent by weight of a herbicidally effective amount of a 
saturated linear, monocarboxylic fatty acid selected from 
the group consisting of the acids caprylic, palargonic, 
capric, undecanoic, iauric, and mixtures thereof; approxi- 
mately 2 to 10 percent by weight of a surfactant compo- 
nent; and a balance of a carrier; and 

applying the herbicidal composition to unwanted vegetation 
in an amount ranging between about 10 to 200 gallons of 
carrier per acre. 


5,098,468 
FATTY ACID BASED EMULSIFIABLE CONCENTRATE 
HAVING HERBICIDAL ACTIVITY 
George S. Puritch, Saanichton; Roderick Bradbury, Sidney, and 
Wenda Mason, Brentwood Bay, all of Canada, assignors to 
Safer, Inc., Minneapolis, Minn. 

Continuation of Ser. No. 421,376, Oct. 13, 1989, Pat. No. 
5,035,741. This application May 17, 1991, Ser. No. 701,784 
Int. Cl.5 AOIN 37/02 
US. Cl. 71—113 8 Claims 
1. A method of controlling the growth of unwanted vegeta- 

tion, comprising the steps of: 

providing a herbicidal composition consisting essentially of 
a monocarboxylic fatty acid component of at least two 
fatty acids selected from the group consisting caprylic, 
pelargonic, capric, undecanoic, and lauric acids, an emul- 
sifier component, and an oil component selected from the 
group consisting of trigylycerides, terpenoids and paraf- 
finic mineral oil; and 

applying the herbicidal composition to unwanted vegeta- 
tion. 


CHEMICAL 


5,098,469 
POWDER METAL PROCESS FOR PRODUCING 
MULTIPHASE NI-AL-TI INTERMETALLIC ALLOYS 


Vadim Rezhets, West Bloomfield, Mich., assignor to General 


Motors Corporation, Detroit, Mich. 
Filed Sep. 12, 1991, Ser. No. 758,138 
Int. Cl.5 B22F 9/00 


U.S. Cl, 75—249 


STEP 4 
(LIQUID PHASE SINTERING) 


STEP 3 
(HOMOGENIZATION) 


STEP. 2 
(REDUCTION OF NiO) 


STEP 1 
(DEGASSING) 


JYNLVY3dW3L 


TIME 
1. A method for producing sintered articles of multiphase 
intermetallic alloys which are characterized by near-theoreti- 
cal density and near-net shape, comprising the following steps: 

blending a powdered mixture, said powdered mixture com- 
prising nickel powder and a prealloyed powder contain- 
ing aluminum and at least one metal chosen from the 
group consisting of nickel and titanium, wherein the ratio 
of said nickel powder to said prealloyed aluminum-con- 
taining powder is at least 1.5 but not greater than about 
3.5; 

compacting said powdered mixture at a pressure sufficient to 
form a compact of said powdered mixture; 

degassing said compact by heating in a vacuum to a first 
temperature and for a duration sufficient to diffuse inter- 
nal gases from said compact, said first temperature and 
duration being insufficient to cause substantial diffusion of 
the elements within said compact; 

heating said compact to a second temperature within said 
vacuum, wherein said second temperature is greater than 
said first temperature, and wherein said duration and said 
vacuum pressure are sufficient to permit the chemical 
decomposition of nickel oxide within said compact to 
nickel and oxygen gas; 

homogenizing said compact at a third temperature within 
said vacuum, wherein said third temperature is greater 
than said second temperature but not greater than the 
solidus temperature of said powdered mixture, and 
wherein said duration at said third temperature is suffi- 
cient to uniformly diffuse said elements within said com- 
pact while substantially increasing the density of said 
compact; and 

sintering said homogenized compact at a fourth temperature 
within said vacuum, wherein said fourth temperature is 
greater than said third temperature, and wherein the dura- 
tion at said fourth temperature is sufficient for said alumi- 
num to react with said other metals so as to form at least 
one aluminide phase, and sufficient to liquify a portion of 
said aluminide phases, thereby resulting in a sintered arti- 
cle containing a uniform distribution of fine particles of 
said intermetallic aluminide phases, and said sintered arti- 
cle being characterized by less than about two percent 
porosity. 
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5,098,470 
ALLOY MIX OF TWO ALLOY POWDERS 
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5,098,472 
PRESERVATIVE COMPOSITION 


Philip S. Wood, Lancashire, and Peter J. Fell, Yorkshire, both of John B. Watkins, New South Wales; Harry Greaves, and Chen 


England, assignors to Rolls-Royce pic, London, England 
Continuation-in-part of Ser. No. 539,314, Jun. 15, 1990, 
abandoned, which is a continuation of Ser. No. 363,728, Jun. 9, 
1989, abandoned. This application Mar. 13, 1991, Ser. No. 
670,490 

Claims priority, application United Kingdom, Jul. 14, 1988, 
8816738 
Int. Cl1.5 C22C 19/05 


US. Cl. 75—255 3 Claims 


1. An alloy mix suitable for the repair of nickel based alloy 
components which are used in a high temperature environment 
comprises a first alloy, the constituents of which by weight are: 


2-3 
9-11 
8-10 
0-1.8 
1.0-1.5 
1.0-1.5 
1.25-1.75 
6-8 
2.8-3.4 
0.001-0.02 


Ni Remainder 


mixed with a second alloy the constituents of which by weight 
are: 


Cc -13-.17 

Al 5.25-5.75 

B 0.01-0.02 

Co 9.0-11.0 

Cr 8-10 

Hf 1.3-1.7 

Ta 2.25-2.75 

Ti 1.25-1.75 

Ww 9.5-10.5 

Zr 0.03-0.08 

Ni Remainder 
and wherein said first and second alloys are in powder form 
and the weight ratio of the first alloy to the second alloy is in 
the range 60:40 to 50:50. 


5,098,471 
SEPARATION OF MAGNESIUM FROM MAGNESIUM 
CHLORIDE AND ZIRCONIUM AND/OR HAFNIUM 
SUBCHLORIDES IN THE PRODUCTION OF 
ZIRCONIUM AND/OR HAFNIUM SPONGE METAL 
Hani A. M. Abodishish, Ogden; R. James Adams, West Point, 
and Steven R. Kearl, Clearfield, all of Utah, assignors to 
Westinghouse Electric Corp., Pittsburgh, Pa. 
Continuation of Ser. No. 446,759, Dec. 6, 1989, abandoned. This 
application Sep. 21, 1990, Ser. No. 587,506 
Int. Cl.5 C22B 34/12, 34/14 
US. Cl. 75—614 8 Claims 
1. In the producing of a refractory metal wherein a sponge 
refractory metal is produced as an intermediate product by the 
use of magnesium with the incidental production of magnesium 
chloride, and wherein residual magnesium is separated from 
the magnesium chloride and from refractory metal sub-chlo- 
rides by subjecting said sponge refractory metal to a vacuum 
distillation step which fractionally distills the magnesium, the 
magnesium chloride, and the metal sub-chlorides; the steps of: 
recovering fractionally distilled vapors of magnesium chloride 
and metal sub-chlorides from a sponge refractory metal; sepa- 
rately condensing the vapors as separately recovered; and 
recycling the separately recovered magnesium at a purity of at 
least about 96%. 


W. Chin, both of Victoria, all of Australia, assignors to Com- 
monwealth Scientific & Industrial Research Organization, 
Campbell and Koppers Australia Pty. Limited, North Sidney, 
both of, Australia 

Continuation of Ser. No. 81,579, Jul. 31, 1987, abandoned, 

which is a continuation of Ser. No. 713,386, filed as 
PCT/AU89/00103, Jun. 13, 1984, abandoned. 
This application Sep. 13, 1990, Ser. No. 585,279 
Claims priority, application Australia, Jun. 17, 1983, PF9867 
Int. Cl.5 CO9D 5/14 


US. Cl. 106—15.05 18 Claims 


1. A preservative composition which is ultra stable in the 

presence of wood extractives comprising 

(a) an emulsion of a wood preservative grade creosote; 

(b) 5-95% water; 

(c) one or more pre-dispersed micronized pigments; 

(d) a rheology structuring agent present in an amount of 2.5 
weight percent or less, said rheology structuring agent 
being selected from the group consisting of carboxyvinyl 
polymers having molecular weight sufficiently high to 
enable said polymers to impart thixotropic properties to 
the composition, modified hydrogenated castor oil, ben- 
tonite clays, fumed silica, polysaccharides, naphthalenes, 
fatty acid derivatives and water soluble polyethylene 
oxides having molecular weight sufficient to enable said 
polyethylene oxides to impart theopectic properties to the 
composition; 

(e) 0.25 to 10 weight percent of a soap which is an alkali 
metal salt of a wood derived resin acid; 

(f) 0.1 to 5 weight percent of one of the surfactants selected 
from the group consisting of nonylphenyl ethoxylates, 
alkanolamides, soya lecithins, ethoxylated sorbitan esters, 
alkyl and glycol esters, sulfonated castor oils, amine 
ethoxylates, acrylic copolymers, fluorinated surfactants, 
poly(organosiloxane) surfactants, fatty acid soaps, sodium 
lauryl sulfates, octyl phenol ethoxylates, cetyl stearyl 
alcohol ethoxylates, propylene glycol ethoxylates, alkyl 
aryl ethers, ethylene oxide condensates and sulfonates; 

(g) 0.25 to 2 weight percent of one of the natural or synthetic 
pigment modifying resins or anti-settle additives selected 
from the group consisting of gum copol, gum rosin, vatica 
resins, shellac, wood rosin, tall oil rosin, chinese wood oil, 
high molecular weight primary amines derived from pine 
resin acids, casein, aliphatic resins, aromatic resins, 
coumaroneindene, terpene resins, polyterpene resins, ter- 
pene phenol, alkyd resins, rhodenes, polyurethane resins, 
silicone resins and unmodified hydrogenated castor oil; 

(h) 0.25 to 5 weight percent of a lignin sulfonate; said emul- 
sion having been produced under conditions of ultra-high 
sheer. 





MARCH 24, 1992 


5,098,473 
PROCESS FOR STABILIZING ZINC PYRITHIONE PLUS 
CUPROUS OXIDE IN PAINT 
Rahim Hani, Cheshire; Craig Waldron, Waterbury, and Douglas 
A. Farmer, Jr., Madison, all of Conn., assignors to Olin Cor- 
poration, Cheshire, Conn. 
Filed Mar. 4, 1991, Ser. No. 664,015 
The portion of the term of this patent subsequent to Oct. 15, 
2008, has been disclaimed. 
Int. Cl.5 CO9D 5/14 
US. Cl. 106—18.33 8 Claims 
1. A paint or paint base composition characterized by en- 
hanced biocidal efficacy and gellation resistance wherein the 
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proaching 6 kHz, consisting essentially of (a) an additive se- 
lected from the group consisting of about 1 to 6 wt% of etha- 
nol, about 1 to 6 wt% of n-propanol, about 1 to 5 wt% of 
iso-propanol, and about 0.002 to 0.05 wt% of 2,5,8,11-tet- 
ramethyl-6-dodecyn-5,8-diol, (b) about 0.1 to 12 wt% of a dye, 
and (c) a vehicle consisting essentially of about 90 to 90% 
water and the balance a water-miscible organic compound 
selected from the group consisting of diethylene glycol, propy- 
lene glycol, and 2-pyrrolidone. 


5,098,477 
INKS, PARTICULARLY FOR INK PRINTING 


paint or paint base contains a biocide consisting essentially of Eric Vieira, and Hugh S. Laver, both of Fribourg, Switzerland, 


cuprous oxide and purified zinc pyrithione, said zinc pyrith- 
ione being present in an amount of between about 1% and 
about 25%, and said cuprous oxide being present in an amount 
of between about 20% and about 70%, the total amount of said 
pyrithione salt plus said cuprous oxide being between about 
21% and about 80%, said percents being based upon the total 
weight of the paint or paint base, and said purified zinc pyrith- 
ione having a purity assay of at least 98% as measured by 
iodometric titration. 


5,098,474 
DYES CONTAINING ALKYLAMINO GROUPS FOR 
INK-JET PRINTING INKS 
Norman E. Pawlowski, Corvallis, Oreg., and Kenneth A. Norton, 
Arvada, Colo., assignors to Hewlett-Packard Company, Palo 
Alto, Calif. 
Continuation-in-part of Ser. No. 266,191, Nov. 2, 1988, 
abandoned. This application Jun. 29, 1990, Ser. No. 547,544 
Int. Cl1.5 CO9D 11/02 


US. Cl. 106—22 14 Claims 


1. An ink-jet ink composition suitable for use in ink-jet print- 
ing comprising: 
(a) a vehicle comprising about 96 to 50 percent by weight 


water and about 4 to 50 percent by weight water-miscible 
organic solvent; and 

(b) a dye soluble in said vehicle and present in an amount 
ranging from about 2 to 8 percent by weight of said vehi- 
cle comprising an aromatic dye molecule having attached 
directly to the aromatic nucleus thereof or through a 
sulfonamide link from 2 to 10 alkylamino groups having 
the formula selected from the group consisting of: 

(1) —(CH2),—NH2, where n=2 to 4, 

(2) —NH—(CH2)n—NH?2, where n=2 to 5, and 

(3) —NH—(C2H4NH)C2H4NHz, where x=0 to about 100, 

said ink having a substantially neutral pH. 


5,098,475 
INKS WITH DENDRIMER COLORANTS 
Francoise M. Winnik; Anthony R. Davidson, both of Toronto, 
and Marcel P. Breton, Mississauga, all of Canada, assignors 
to Xerox Corporation, Stamford, Conn. 
Filed Jan. 28, 1991, Ser. No. 646,904 
Int. C1.5 CO9D 11/00 
US. Cl. 106—22 18 Claims 
1. An aqueous ink composition comprising a solution of a 
dendrimer colored with a dye or dyes covalently attached 
thereto. 


5,098,476 
ADDITIVE TO AQUEOUS-BASED INKS TO IMPROVE 
PRINT QUALITY 
Jeffrey P. Baker, San Diego, Calif., assignor to Hewlett-Pac- 
kard Company, Palo Alto, Calif. 
Filed Mar. 15, 1990, Ser. No. 494,054 
Int. Cl.5 CO9D 11/02 
USS. Cl. 106—22 4 Claims 
1. A thermal ink-jet composition having a surface tension in 
the range of about 45 to 60 dyne/cm, substantially uniform 
drop size, and capable of operating at printer frequencies ap- 


assignors to Ciba-Geigy Ardsley, N.Y. 
Filed Dec. 8, 1989, Ser. No. 448,179 

Claims priority, application Switzerland, Dec. 14, 1988, 

4624/88; Jun. 9, 1989, 2174/89 
Int. Cl.5 CO9D 11/00 

USS. Cl. 106—22 9 Claims 

1. An ink containing as stabilizer at least one compound of 
formula I 


R3 OR; @ 


Ry’ 


Ry OR2 


in which 

R; and R2 independently of one another are C;-Cgalkyl 
which is unsubstituted or substituted by one or two —OH 
or —COO~—M+* groups; C3-Csalkenyl or C3-Csalkynyl; 

M+ is H+ or a monovalent, divalent of trivalent metal 
cation, 

R’3 and R’4 independently of one another are H, C;-C4- 
alkyl, OH or C;-Cgalkoxy, 

R3 and Rg independently of one another are H, —OR7, 
—COO-M+, C;-Cgalkyl which is unsubstituted or sub- 
stituted by 1 or 2 ORs or —COO~M_?* groups; or allyl; 

Rs is hydrogen or C;-Cgalkyl which is unsubstituted or 
substituted by an OH or —COO~M7* group, and 

R7 is Cy-Cgalkyl or allyl. 


5,098,478 
WATER-BASED INK COMPOSITIONS 
Ramasamy Krishnan, Sewaren, N.J.; Robert W. Bassemir, Ja- 
maica, N.Y., and Timothy C. Vogel, Kenvil, N.J., assignors to 
Sun Chemical Corporation, Fort Lee, N.J. 
Filed Dec. 7, 1990, Ser. No. 624,790 
Int. Cl.5 CO9D 11/00, 5/00; CO3C 17/00; CO8K 5/06 
US. Cl. 106—23 7 Claims 

1. A water-based ink comprising: 

(a) water; 

(b) a pigment; 

(c) a nonionic surfactant having a solubility in water of less 
than about 0.5 wt. % and being present in an amount 
effective to lower the dynamic surface tension of the ink 
composition to a level in the range of about 25 to 40 
dynes/cm; and 

(d) a solubilizing agent sufficient to solubilize substantially 
all of the nonionic surfactant, said solubilizing agent being 
selected from the group consisting of: 

(1) the ammonium, potassium or sodium salt of 8(5-Car- 
boxy-4-Hexyl-Cyclohex-2-enyl)Octanoic Acid: 

(2) the ammonium, potassium or sodium salt of a Cg-Cj3 
dialkyl sulfosuccinic acid having a critical micellar 
concentration in the range of about 0.08 to 0.12: 

(3) phosphate ester surfactants; and 

(4) mixtures thereof. 
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5,098,479 
AMINOACRYLATE RESINS AS THICKENERS FOR 
ZINC-CONTAINING METAL RESINATE INKS 
G. Frederick Hutter, Charleston, S.C., assignor to Westvaco 
Corporation, New York, N.Y. 
Filed Aug. 24, 1990, Ser. No. 571,990 
Int. Cl1.5 CO9D 11/08 
USS. Cl. 106—30 6 Claims 
1. A process for the production of hydrocarbon-soluble 
thickeners for zinc-containing metal resinate inks which com- 
prises reacting: 
(a) 2 to 60% by weight of an alkyl or cycloalkyl ester of 
acrylic or methacrylic acid; 
(b) 20 to 70% by weight of styrene; 
(c) 1 to 30% by weight of an amine-containing monomer; 
(d) 1 to 15% by weight of a carboxyl-containing monomer; 
and 
(e) a catalytic amount of a free-radical polymerization initia- 
tor. 


5,098,480 
INDUSTRIAL ASPHALTS 
Edgar L. McGinnis, Moraga, and Judson E. Goodrich, Santa 
Rosa, both of Calif., assignors to Chevron Research and Tech- 
nology Company, San Francisco, Calif. 

Continuation-in-part of Ser. No. 488,206, Mar. 5, 1990, 
abandoned, which is a continuation-in-part of Ser. No. 324,473, 
Mar. 16, 1989, abandoned, said Ser. No. 488,206, is a 
continuation of Ser. No. 356,816, May 25, 1989, abandoned, 
which is a continuation of Ser. No. 206,541, Jun. 14, 1988, 
abandoned, which is a continuation of Ser. No. 948,263, Dec. 31, 
1986, abandoned, said Ser. No. 324,473, is a continuation of Ser. 
No. 147,391, Jan. 25, 1988, abandoned, which is a continuation 
of Ser. No. 626,188, Jun. 29, 1984, abandoned. This application 
May 23, 1990, Ser. No. 527,419 
Int. Cl.5 CO8L 95/00 


US. Cl. 106—273.1 17 Claims 


80 160, 200 220 240 280 
SOFTENING POINT, RING AND BALL 

1. A one-step method of producing an industrial asphalt 
from a bituminous material which comprises mixing together 
without air-blowing either before, during, or after said mixing; 
a. a feed material comprising a bituminous material having a 
viscosity of at least 50 centistokes at 350° F. and wherein 
the feed bituminous material forms a single phase when 
mixed with 5 percent of 85 percent phosphoric acid; and 
. from about 0.1 to 20.0 percent by weight of phosphoric 
acid having an H3PO,4 equivalent of less than 100 percent, 
said mixing being done at a temperature in the range of 
351° to 600° F., whereby the softening point of the feed is 
substantially increased by 70° F. to 100° F. and the pene- 
tration is significantly decreased by 30 to 60 dmm at 77° F. 
thereby producing an industrial asphalt having a softening 
point in the range 200° to 235° F. and a penetration in the 

range 12 to 30 dmm at 77° F. 
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5,098,481 
SOIL REMEDIATION PROCESS AND SYSTEM 
Kenneth J. Monlux, San Jose, Calif., assignor to Reed & Gra- 
ham, Inc., San Jose, Calif. 
Continuation-in-part of Ser. No. 490,091, Mar. 6, 1990. This 
application Mar. 6, 1991, Ser. No. 665,427 
Int. Cl.5 BO8B 7/00 
20 Claims 


1. Process for remediation of soil containing up to about 
30,000 ppm hydrocarbon contaminants comprising the steps in 
any operative sequence of: 

(a) providing hydrocarbon-contaminated soil in a divided 


condition of minus 1 }” to a first confined zone where it is 
exposed to an open flame; 

(b) heating while agitating said contaminated soil in an oxi- 
dizing atmosphere in said first zone to a temperature 
below soil ignition within a range of from about 375° F. to 
about 750° F. for a time sufficient to drive off as vapors a 
substantial percentage of said hydrocarbon contaminates 
from said soil; 

(c) passing hot gases containing said hydrocarbon vapors 
from said first zone to a second zone; 

(d) recovering heat from said hot gases in said second zone 
to condense a substantial percentage of said hydrocarbon 
vapors as liquid hydrocarbons; 

(e) recovering said liquid hydrocarbons; and 

(f) removing said soil from said first zone as remediated soil 
having below about 1000 ppm hydrocarbon contaminants. 


5,098,482 
VERTICAL JUNCTION SOLAR CELL 
Donald B. Warfield, Woodbine, Md., assignor to Solarex Corpo- 
ration, Rockville, Md. 
Filed Nov. 7, 1990, Ser. No. 610,122 
Int. Cl.5 HO1IL 31/06 
USS. Cl. 136—259 8 Claims 

1. An improved vertical junction solar cell, comprising: 

a silicon semiconductor body having a front surface; 

a plurality of parallel grooves formed in said front surface of 
said body and disposed normal to said front surface, said 
grooves defining a corresponding plurality of walls each 
having a top surface and side surfaces and a plurality of 
groove bottoms between adjacent ones of said walls at 
least one photoro Haic junction extending along the side 
and top surface of said walls; and 
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focusing coverslide means for focusing incident light im- 
pinging the solar cell onto said top surfaces of the walls 


and away from said groove bottoms to thereby reduce 
radiation degradation of the solar cell. 


5,098,483 

METHODS OF TREATING SPHERICAL SURFACES 
Roger G. Little; Piran Sioshansi, both of Bedford, and Richard 

W. Oliver, Acton, all of Mass., assignors to Spire Corporation, 

Bedford, Mass. 

Filed Sep. 5, 1989, Ser. No. 403,293 
Int. Cl. C23C 11/10 

US. Cl. 148—4 


1. A method for the surface treatment of spherical work- 

pieces comprising: 

(a) providing a fixture accommodating and presenting a 
plurality of spherical workpieces to a treatment source; 
(b) providing a plurality of spherical workpieces and placing 

them into said fixture; 

(c) exposing each of said plurality of spherical workpieces 
contained within said fixture to said treatment source for 
a predetermined time period so as to improve their surface 
characteristics; 

(d) rotating said fixture about a first axis and also rocking 
said fixture about a second axis intersecting said first axis 
while exposing said plurality of spherical workpieces to 
said treatment source; and 

(e) randomly interrupting said rocking motion for a prede- 
termined period of time to effect randomization of said 
surface treatment; 

(f) said predetermined period of time in said randomization 
being about 15 to about 30 seconds once every 90 to about 
120 seconds; 

(g) said treatment source being a physical vapor deposition 
source operated simultaneously with an ion beam source 
to effect concurrent ion bombardment and physical vapor 


deposition. 
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5,098,484 
METHOD FOR PRODUCING VERY FINE 
MICROSTRUCTURES IN TITANIUM ALUMINIDE 
ALLOY POWDER COMPACTS 


Daniel Eylon, Dayton, Ohio; Francis H. Froes, Moscow, Id., and 


Leslie S. Apgar, Dayton, Ohio, assignors to The United States 
of America as represented by the Secretary of the Air Force, 
Washington, D.C. 
Filed Jan. 30, 1991, Ser. No. 648,464 
Int. Cl.5 C22C 14/00; C22F 1/00 


USS, Cl. 148—11.5 F 


1. A method for producing titanium alloy articles having a 


desired microstructure which comprises the steps of: 


(a) providing prealloyed alpha-2 titanium aluminide powder 
containing about 20-30 atomic percent aluminum, about 
70-80 atomic percent titanium and about 1-25 atomic 
percent of at least one beta stabilizer selected from the 
group consisting of Nb, Mo and V; 

(b) filling a suitable die or mold with the powder; and 

(c) consolidating the powder in the filled mold at a pressure 
of 30 Ksi or greater and at a temperature of about 60 to 80 
percent of the beta transus temperature of the alloy, in 


degrees C. 


5,098,485 
METHOD OF MAKING ELECTRICALLY INSULATING 
METALLIC OXIDES ELECTRICALLY CONDUCTIVE 
David A. Evans, Seekonk, Mass., assignor to Evans Findings 
Company, East Providence, R.I. 
Filed Sep. 19, 1990, Ser. No. 584,618 
Int. Cl.5 C23C 22/05 
US. Cl. 148—272 26 Claims 
1. A method of making an electrically insulating native oxide 
on a metal electrically conductive comprising: 
applying at least one selected from the group corsisting of 
atoms and ions of aluminum, antimony, arsenic, boron, 
gallium, indium, phosphorus, and silicon to an electrically 
insulating native oxide on a body selected from the group 
consisting of aluminum, molybdenum, niobium, tantalum, 
titanium, tungsten, zirconium, and stainless steel; and 
heating the body and native oxide to which the selected 
atoms and/or ions have been applied to a temperature and 
for a time effective to make the oxide, where the selected 
atoms and/or ions have been applied, electrically conduc- 
tive and in electrical communication with the body. 


5,098,486 
MAGNETICALLY ANISOTROPIC HOTWORKED 
MAGNET AND METHOD OF PRODUCING SAME 
Katsunori Iwasaki, Kumagaya; Shigeho Tanigawa, Kounosu, and 
Masaaki Tokunaga, Fukaya, all of Japan, assignors to Hitachi 
Metals, Ltd., Tokyo, Japan 
Division of Ser. No. 355,641, May 23, 1989, Pat. No. 4,952,251. 
This application Apr. 25, 1990, Ser. No. 514,201 


Int. Cl.5 HO1IF 1/053 
US. Cl. 148—302 4 Claims 
1. A finely grained magnetically anisotropic hot-worked 
magnet formed from a powdered material comprising R-T-B 
alloy each of the powder grains of which is at least partially 
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surrounded by a boundary layer comprising a carbide material 
dispersed in an oxide glass material, wherein R is selected from 
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the group consisting of rare-earth elements, yttrium, and mix- 
tures thereof, T is a transition metal, and B is boron. 


5,098,487 

COPPER ALLOYS FOR SHAPED CHARGE LINERS 
Dennis R. Brauer, Brighton, Ill.; Frank N. Mandigo, North 

Branford, and Derek E. Tyler, Cheshire, both of Conn., as- 

signors to Olin Corporation, New Haven, Conn. 

Filed Nov. 28, 1990, Ser. No. 620,190 
The portion of the term of this patent subsequent to Sep. 25, 
2007, has been disclaimed. 
Int. Cl.5 F42B 1/032 

US. Cl. 148—432 


LEZ 
Wik 


1. A metal liner for a shaped charge device, consisting essen- 

tially of: 

a multiple phase alloy having a ductile metal matrix and a 
discrete second phase dispersed in said matrix, said second 
phase having a melting temperature less than the tempera- 
ture reached by said metal liner following detonation of an 
explosive charge in said liner, said metal liner cast directly 
to a shape effective to compress on detonation of said 
explosive charge. 


5,098,488 
COMPOSITION 
Cecil D. Hassell, Street, Md.; Lawrence A. Bickford, New Park, 
Pa.; Sandra D. Smith, Edgewood, Md.; Gartung Cheng, Edi- 
son, N.J., and Gene V. Tracy, Bel Air, Md., assignors to The 
United States of America as represented by the Secretary of 
the Army, Washington, D.C. 
Filed Mar. 19, 1991, Ser. No. 671,605 
Int. C1.5 CO6B 45/10 
USS. Cl. 149—19.6 4 Claims 
1. A white cloud smoke producible mixture of 3,3-bis- 
(azidomethyloxetane) which is an energizer and terephthalic 
acid. 


OFFICIAL GAZETTE 


MARCH 24, 1992 


5,098,489 
PROCESS FOR MANUFACTURING HIGH-STRENGTH 
PARTS OF AN AUTOMOBILE TRANSMISSION SYSTEM 
Tsunahiro Yamakawa; Satoru Nito; Hiroyoshi Yamakawa, all of 
Fuji; Ichiro Kokubo, Kakogawa; Takuo Hosoda, Akashi, and 
Masakatsu Hata, Kusakabe, all of Japan, assignors to 
Yamakawa Industrial Co., Ltd., Fuji and Kabushiki Kaisha 
Kobe Seiko Sho, Kobe, both of, Japan 
Filed Jun. 19, 1990, Ser. No. 540,127 
Int. Cl.5 C21D 8/02 
US. Cl. 148—12.3 


8 


TENSILE STRENGTH (Kgf/mm”) 


2 
AGING TIME (HR) 


1. A process for manufacturing a high-strength automobile 
part having high torsional strength and fatigue resistance con- 
sisting essentially of: 

heating to a temperature of 1100° C. to 1250° C. steel con- 

taining, on a weight percent basis, 0.01 to 0.15% of car- 
bon, 0.05 to 0.50% of silicon, 0.20 to 1.0% of manganese, 
0.01 to 0.1% of aluminum, 0.3 to 2.0% of copper, 0.1 to 
2.0% of nickel, 0.015 to 0.1% of niobium and 0.0005 to 
0.0050% of calcium, the balance of said steel being iron 
and unavoidable impurities; 

hot rolling said steel; 

coiling said hot-rolled steel at a temperature of 350° C. to 

500° C. to prepare a hot-rolled steel sheet having a tensile 
strength not exceeding 65 kgf/mm2; 

cold working said sheet until a working strain of at least 15% 

is set up; and 

heating said cold-worked product at a temperature of 400° 

C. to 550° C. for a period of 0.5 to three hours, so that said 
product may have a tensile strength of at least 80 
kgf/mm. 


5,098,490 
SUPER POSITION ALUMINUM ALLOY CAN STOCK 
MANUFACTURING PROCESS 

Shin Huu, 3rd Floor, No. 74, Fu Shin Shing Lane, Chiang Chian 

Zone, Kao-Hsuing, Taiwan 

Filed Oct. 5, 1990, Ser. No. 593,805 
Int. Cl.5 C22F 1/04 

USS. Cl. 148—12.7 A 35 Claims 

1. A process for the manufacturing of an aluminum alloy 
sheet from an aluminum alloy of the aluminum-magnesium- 
manganese type comprising: 

(a) homogenizing the alloy; 

(b) heating the alloy under conditions effective to attain 
phase transformation and spheridize the second phase; 

(c) hot rolling the alloy to a first thickness; 

(d) coiling the alloy at a temperature effective to prevent the 
alloy from becoming work hardened; 

(e) cold rolling the alloy to a second thickness; 

(f) annealing the alloy; 

(g) cold rolling the alloy to a third thickness; 

(h) solution heat treating the alloy; 

(i) quenching the alloy; 

(j) cold rolling the alloy to a desired final thickness; 

(k) artificial aging of the alloy under conditions which effec- 
tively maintain the strength of the alloy while improving 
elongation; 

wherein the period of time between the (i) quench and the 
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beginning of (k) artificial aging is chosen so as to prevent 
excessive hardening of the material. 


5,098,491 
METHOD OF PRODUCING STEEL SHEETS FOR 
PORCELAIN ENAMELING AND THE SAME 

Kazunori Osawa; Susumu Satoh; Toshiyuki Kato; Hideo Abe, 

and Keiji Nishimura, all of Chiba, Japan, assignors to Kawa- 

saki Steel Corporation, Japan 

Filed Mar. 1, 1990, Ser. No. 486,960 

Claims priority, application Japan, Mar. 10, 1989, 1-56345; 

Feb. 14, 1990, 2-31521 
Int. Cl.5 C23D 1/00 


US. Cl. 148—12 C 3 Claims 


750 80 850 300 950 
Amneating Temperature (°C) 


1. A method of producing steel sheets for porcelain enamel- 
ing having improved fishscale resistance and press formability, 
which comprises hot rolling a slab of steel comprising not 
more than 0.0025 wt % of C, not more than 0.50 wt % of Mn, 
0.007-0.020 wt % of B, 0.01-0.07 wt % of Cu, not more than 
0.010 wt % of Al, 0.008-0.020 wt % of O, 005-0.020 wt % of 
N, not more than 0.020 wt % of P, and the balance being Fe 
and inevitable impurities as a starting material, cold rolling the 
resulting hot rolled sheet at a reduction of not less than 70%, 
and then subjecting the resulting cold rolled sheet to a continu- 
ous annealing at a heating temperature of not lower than 800° 
C. but not higher than A;,3 transformation point. 


5,098,492 
METHOD FOR MAKING FILM CASSETTES 
Franz Hoffacker, Langenfeld; Otto Wiedemann, Starnberg, and 
Artur Klotz, Leverkusen, all of Fed. Rep. of Germany, assign- 
ors to Agfa Gevaert Aktiengesellschaft, Leverkusen, Fed. 
Rep. of Germany 
Filed Aug. 16, 1990, Ser. No. 568,481 
Claims priority, application Fed. Rep. of Germany, Aug. 30, 
1989, 3928683 
Int. Cl.5 B65B 7/00; B32B 31/00 
2 Claims 


1. A method of making a film cassette comprising the steps 
of: 
bonding a sealing strip having narrow sides and longitudinal 
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sides onto an edge of a flat metal strip in such a way that 
the edge zones of the narrow sides of the sealing strip and 
the edge zone of one longitudinal side of the sealing strip 
are completely bonded to said edge of the metal strip, the 
edge zone of the sealing strip on the longitudinal side 
opposite said one longitudinal side is completely or partly 
bonded to the metal strip, and all or part of the inner 
region of the bonding surface of the sealing strip is not 
bonded to the metal, so that 10 to 60 % of the total surface 
area of the side of the sealing strip that is bonded to the 
metal strip is not bonded to the metal strip; 
bonding another sealing strip also having narrow sides and 
longitudinal sides onto another edge of the flat metal strip; 
bending said metal strip to form a substantially cylindrical 
casing, such that said edge forms a lower lip and said 
another edge forms an upper lip, said lips defining a film 
mouth opening extending over the width of the casing; 
introduction of a film spool into the casing; and 
application of end caps to the casing. 


5,098,493 
METHOD OF FABRICATING SPRINGS FORMED OF 
ROPE PRESSURE-SATURATED OR IMPREGNATED 
WITH BINDER 

Paul H. Taylor, Grand Island, N.Y., assignor to Tayco Develop- 

ments, Inc., North Tonawanda, N.Y. 
Division of Ser. No. 268,564, Nov. 1, 1988, abandoned, which is 
a division of Ser. No. 928,710, Nov. 10, 1986, abandoned, which 
is a continuation of Ser. No. 650,668, Sep. 13, 1984, abandoned. 

This application May 18, 1990, Ser. No. 524,858 
Int. Cl.5 F16F 1/36; B32B 31/00 


US. Cl. 156—87 12 Claims 
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1. A method of fabricating a spring comprising the steps of 
applying vacuum to a portion of a conventional preformed 
rope of plastic material having an outer surface defining an 
internal portion, injecting a binder directly into said internal 
portion of said portion of said rope within said outer surface by 
needle means which effect a penetration of said internal por- 
tion within said outer surface, forming the injected conven- 
tional preformed portion of said rope into a spring shape, and 
curing said binder. 


5,098,494 
BONDING OF CERAMIC PARTS 
Arnold Reisman, Raleigh, N.C., assignor to MCNC, Research 
Triangle Park, N.C. 
Filed May 23, 1989, Ser. No. 356,005 
Int. C1.5 B32B 18/00 
U.S. Cl. 156—89 15 Claims 
1. A method of bonding first and second ceramic parts com- 
prising the steps of: 
forming first and second thin film layers, each selected from 
the group consisting of at least one of a thin film of silicon 
dioxide and a thin film of silicon, on a respective one of 
said first and second ceramic parts; 
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placing said first and second thin film layers adjacent one 
another; and 


heating in an oxidizing ambient atmosphere to bond said first 
and second thin film layers to one another and thereby 
bond said first and second ceramic parts to one another. 


5,098,495 
PROCESS FOR COATING A PACKAGING FILM WITH A 
TRANSPARENT BARRIER COATING 
Paul Smits; Aron M. Rosenfeld, both of Kingston, Canada, and 
Howard F. DeFerrari, Louisville, Ky., assignors to Alcan 
International Limited, Montreal, Canada 
Filed Feb. 3, 1989, Ser. No. 306,515 
The portion of the term of this patent subsequent to Jun. 6, 2006, 
has been disclaimed. 
Int. Cl.5 C25D 5/00 


USS. Cl. 156—150 14 Claims 


1. A process for coating a packaging film with a transparent 
moisture and oxygen barrier coating, which process comprises: 

providing a metal substrate made of a material selected from 
the group consisting of valve metals and anodizable valve 
metal alloys, at least at an exposed surface thereof; 

anodizing said metal substrate at said exposed surface to 
cause an anodic film of valve metal oxide to grow on said 
metal substrate, said anodization being carried out in the 
presence of an adhesion-reducing agent capable of making 
said anodic film readily detachable from said metal sub- 
strate; 

attaching a packaging film to said anodic film; and 

detaching said anodic film and attached packaging film from 
said metal substrate. 


5,098,496 
METHOD OF MAKING POSTFORMABLE FIBER 
REINFORCED COMPOSITE ARTICLES 
Walter V. Breitigam; Wilbur P. Ubrich, both of Katy; Gary A. 
Hunter, and Georg G. Viola, both of Houston, all of Tex., 
assignors to Shell Oil Company, Houston, Tex. 
Filed Jun. 30, 1988, Ser. No. 213,412 
Int. C1.5 B29D 9/00; B29C 43/30 
USS. Cl. 156—180 39 Claims 
1. A process for preparing an article of a fiber reinforced 
thermosetting polymer, said article having a substantial length 
and a non-trivial uniform cross-sectional shape conforming 
with the cross-sectional shape of an article having an edge 
portion of considerable width as compared to its thickness, 
which process comprises 
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introducing reinforcing fibers continuously into a heat hard- 
enable liquid thermosetting polymerizable composition; 

pulling the polymer composition-fiber mixture continuously 
through a die, said die having the desired non-trivial cross- 
sectional shape and at least one heating section and a 
cooling section; 

controlling the pull rate and the temperature of the heating 
and cooling sections of the die to gel the polymer compo- 
sition during the pulling through the die so that the article 
will retain its non-trivial shape, said controlling being in 
response to (1) the viscosity and the cure kinetics of the 
polymer composition and (2) the non-trivial cross-sec- 
tional shape of the article; 

recovering a postformable article of a fiber reinforced ther- 
mosetting polymer composition from the die; said article 
having a substantial length and a non-trivial uniform 











cross-sectional shape, and said polymer composition being 
sufficiently gelled so that the article will retain its non- 
trivial cross-sectional shape and sufficiently cool to retard 
further curing of the polymer for an extended period of 
time; 

maintaining the postformable article for an extended period 
at a temperature below the temperature at which further 
curing of the polymer composition will occur; 

cutting the postformable article into a finite length at some 
time between the time just prior to recovery and prior to 
postforming; 

postforming the postformable article into a different shape; 

heating the article to a temperature at which final and full 
curing of the polymer composition occurs; 

and recovering an article of a fiber reinforced cured polymer 
composition having a finite length, a non-trivial uniform 
cross-sectional shape and a different postformed shape. 


5,098,497 
PROCESS FOR PREPARING EMBOSSED, COATED 
PAPER 
Charles E. Brinley, Addison, Mich., assignor to Anthony Indus- 
tries, Inc., Adrian, Mich. 
Continuation of Ser. No. 315,347, Feb. 23, 1989, abandoned. 
This application Nov. 5, 1990, Ser. No. 610,343 
Int. Cl.5 B29C 47/00 
US. Cl. 156—219 


1. A process for preparing embossed, coated paper, compris- 
ing the steps of: 

A) providing a web of paper; 

B) providing a polymeric film; 
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C) extrusion coating a layer of molten resin onto the web of 


paper; and 
D) simultaneously performing the steps of: 


CHEMICAL 


5,098,499 
METHOD FOR FORMING SURFACE-ENGRAVED 
PANELS CLAD WITH A SHEET OF 


i) contacting the polymeric film to the layer of resin, THERMODEFORMABLE MATERIAL AND APPARATUS 


thereby forming a composite comprising the web of 
paper, polymeric film, and resin layer therebetween; 
ii) laminating the composite, by passing the composite 
between a nip roll and an engraved chill roll; and 
iii) embossing the exposed surface of the polymeric film. 


5,098,498 
APPARATUS AND METHOD FOR ENCAPSULATING 
CONTOURED ARTICLES 
Steven E. Hale, Waterville; James W. Sherman, Sylvania, and 
Daniel J. Batdorf, Perrysburg, all of Ohio, assignors to Man- 
ville Corporation, Denver, Colo. 
Filed Oct. 10, 1989, Ser. No. 419,227 
Int. Cl.5 B29C 51/10, 51/14, 65/02 


U.S. Cl. 156—213 23 Claims 





1. A continuous method of encapsulating a contoured gener- 

ally porous article within a plastic film, comprising the steps of: 

moving a lower web of plastic film in a downstream direc- 
tion; 

causing at least a portion of a first surface of the article to 
engage the lower web and the article to be moved with 
the lower web; 

covering the article with an upper web of plastic film, 
wherein the upper web engages at least a portion of a 
second surface of the article, and moving the upper and 
lower webs as a unit; 

forcing the upper and lower webs together generally adja- 
cent the periphery of the article to form an enclosed vol- 
ume therebetween containing the article; 

heating the upper and lower webs of plastic film in the area 
associated with the article to a predetermined fusing tem- 
perature at which the films are capable of adhering to said 
article and to each other; 

piercing one of the webs to form an opening therein; 

evacuating air from the enclosed volume through the open- 
ing to cause the upper and lower webs to engage and 
conform to the shape of the article and to engage each 
other in areas unobstructed by the article, wherein the 
heated lower web adheres to the first surface of the article, 
the heated upper web adheres to the second surface of the 
article, and the heated upper and lower webs fuse together 
in the engaged areas; and 

trimming the fused webs of film adjacent the periphery of 
the article. 


FOR IMPLEMENTING THE METHOD 


Luciano Bergamo, Via delle Industrie, 5, 1-31040 Salgareda, 


Italy 


PCT No. PCT/EP87/00412, § 371 Date Feb. 1, 1989, § 102(e) 


Date Feb. 1, 1989, PCT Pub. No. WO88/00880, PCT Pub. 
Date Feb. 11, 1988 
PCT Filed Jul. 29, 1987, Ser. No. 328,037 
Claims priority, application Italy, Aug. 1, 1986, 84134 A/86 
Int. Cl.5 B32B 31/00 


USS. Cl. 156—209 


1. A method for forming surface-engraved panels clad with 
a sheet of thermodeformable material comprising: 

forming a panel by a preliminary stage of engraving a sur- 
face of a chipboard substrate to obtain cavities therein in 
accordance with a predetermined design, a stage in which 
a thermosoftenable adhesive is spread over said surface, a 
stage in which further thermosoftenable adhesive is 
spread on a sheet of thermodeformable material, and a 
stage in which said sheet of thermodeformable material is 
applied to the surface of the chipboard substrate provided 
with said cavities, wherein 

the panel thus prepared is heated by advancing it past heater 
elements to obtain partial softening of the sheet of ther- 
modeformable material and softening of the thermosoften- 
able adhesive and wherein 

the panel is subsequently passed through at least one pair of 
rollers of which the roller in contact with the surface 
provided with cavities is formed of elastically yieldable 
material which causes the sheet of thermodeformable 
material, already softened, to penetrate into said cavities 
sufficiently far as to adhere to a surface of the cavities, 
wherein the heating of the panel is limited to only the 
engraved surface, its lateral edges being shielded by 
screens interposed between said heater elements and said 
panel. 

3. An apparatus for forming surface-engraved panels clad 

with a sheet of thermodeformable material, comprising: 

a frame defining a flowpath for a series of panels, each hav- 
ing one engraved surface having cavities formed therein, 
and with unengraved portions, 

means for heating the engraved surface of the panel, to cause 
softening of both a sheet of thermodeformable material 
previously applied to said panel, and an adhesive within 
said cavities, 

a plurality of pairs of rollers between which the panel is 
passed, the roller of each pair in contact with the engraved 
surface being formed of an elastically yieldable material, 
and 

a plurality of heater elements for heating the surface of the 
panels and a surface of the rollers, said elements being 
interposed between successive rollers, one roller of each 
pair being mounted on fixed supports attached to said 
frame, and each roller acting on the engraved surface 
being mounted on supports which are movable with re- 
spect to the corresponding fixed supports, 

means for progressively heating the rollers acting on the 
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engraved surface, so that the roller temperatures increase 
along said flowpath, and further comprising 

heat shields interposed between the heater elements and the 
panel to shield the unengraved portions of the panel sur- 
face. 


5,098,500 
ADHESIVE-FACED POROUS ABSORBENT SHEET AND 
METHOD OF MAKING SAME 
Andrew M. Reed, and Ian N. Askill, both of Arvada, Colo., 
assignors to PolyMedica Industries, Inc., Woburn, Mass. 
Division of Ser. No. 150,539, Feb. 1, 1988, Pat. No. 4,906,240. 
This application Feb. 15, 1990, Ser. No. 481,512 
Int. Cl.5 B32B 31/00 


USS. Ci. 156—253 3 Claims 


1. A process for manufacturing an adhesive-faced, sheet- 
form absorbent material suitable as a wound or burn dressing, 
surgical drape or the like wherein said adhesive facing is aper- 
tured, which process comprises the following steps: 
providing an elastomeric, absorbent, porous sheet said po- 
rous sheet having an open pore structure and defining 
macropores on one surface of said macroporous sheet; 

providing an adhesive layer as a viscous mass on a release 
surface said adhesive layer having a cohesive strength less 
than the adhesive strength of the adhesive to the porous 
sheet; 

juxtaposing said porous sheet and said adhesive layer such 

that said adhesive layer is contiguous with the macropore- 
containing surface of said porous sheet; 

compressing said juxtaposed porous sheet and adhesive 

layer; and 

removing said applied compressive force from a resulting 

laminate so that when said porous sheet springs back to its 
previous configuration portions of the adhesive layer 
bond to at least some of the surfaces of the macropores of 
the porous sheet forming apertures in said adhesive layer. 


5,098,501 
PICKUP METHOD AND THE PICKUP APPARATUS FOR 
CHIP-TYPE PART 
Masanori Nishiguchi, Yokohama, Japan, assignor to Sumitomo 
Electric Industries, Ltd., Osaka, Japan 
Filed Dec. 7, 1990, Ser. No. 623,574 
Claims priority, application Japan, Dec. 8, 1989, 1-319327; 
Jun. 8, 1990, 2-151278; Jun. 8, 1990, 2-151279; Jun. 8, 1990, 
2-151280 
Int. Cl.5 B32B 31/28 
USS. Cl. 156—275.5 19 Claims 
1. A method of picking up a chip part fixed on an adhesive 
layer formed on a tape member through which an energy beam 
is transmitted, the adhesive layer having an adhesive strength 
decreased upon radiation of the energy beam, comprising the 
steps of: 
radiating the energy beam, through said tape member, onto 
only a predetermined portion of said adhesive layer to 
which said chip part is fixed, wherein said predetermined 


OFFICIAL GAZETTE 


MARCH 24, 1992 


portion is less than the total surface area of the chip, for 
leaving the other portion thereof adhered; and 


causing a collet to hold and peel off said chip part from the 
side of the tape opposite the energy beam. 


5,098,502 
METHOD OF MAKING A SELF-ERASING, REUSABLE 
WRITING SURFACE ON PACKAGING STRUCTURE 
Charles A. Smolinski, Marshall, Mich., assignor to Kraft Gen- 
eral Foods, Inc., Glenview, Ill. 
Continuation of Ser. No. 55,583, May 29, 1987, abandoned. This 
application Sep. 13, 1989, Ser. No. 407,498 
Int. Cl.5 B32B 7/14 
USS. Cl. 156—291 6 Claims 
1. A process for preparing a packaging structure which has 
incorporated on at least one of its surfaces, a self erasing, 
reusable, writing and drawing surface comprising the steps of: 

a) printing a paperboard web with desired graphics and 
background color; 

b) applying a pressure sensitive adhesive immediately about 
the area overlapping the background color; 

c) applying an overlaying film to the surface containing the 
pressure sensitive adhesive with a second adhesive for 
affixing the entire perimeter except the top of the film to 
the pressure sensitive adhesive to form a non-destructive 
bond while simultaneously applying pressure throughout 
the entire surface area of the film to prevent use as a 
writing and drawing surface prior to initially loosening 
the overlaying film; 

d) applying a destructive adhesive at the top of the film to 
hold the overlaying film in place during use; and, 

e) folding the paperboard into a carton for use. 


5,098,503 
METHOD OF FABRICATING PRECISION PAGEWIDTH 
ASSEMBLIES OF INK JET SUBUNITS 
Donald J. Drake, Rochester, N.Y., assignor to Xerox Corpora- 
tion, Stamford, Conn. 
Filed May 1, 1990, Ser. No. 517,178 
Int. Cl.5 B25B 11/02; B23P 19/00 


US. Cl. 156—299 28 Claims 


1. A method of fabricating an extended array from a plural- 
ity of discrete subunits, said discrete subunits having first and 
second oppositely facing surfaces with a plurality of compo- 
nents on said first surface, said method comprising the steps of: 
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a) forming a precision alignment structure on at least one 
side of the second surface of each discrete subunit by 
dicing at least one notch in said at least one side of said 
second surface with a dicing saw; 

b) placing the second surface of a discrete subunit on an 
elongated alignment substrate, said alignment substrate 
having a plurality of corresponding alignment structures; 

c) engaging said at least one notch on the second surface of 
said discrete subunit with one of said corresponding align- 
ment structures on said alignment substrate; 

d) repeating steps (b) through (c), by placing subsequent 
discrete subunits on said alignment substrate until an ex- 
tended array of subunits having a desired length is formed; 
and 

(e) bonding the discrete subunits to a support to form an 
integral extended array. 


5,098,504 
REFRACTORY COATING METHOD 
Hideo Motoki, Ibaraki, Japan, assignor to SK Kaken Co., Ltd., 
Osaka, Japan 
Division of Ser. No. 221,830, Jun. 7, 1988, Pat. No. 4,956,013. 
This application Jun. 29, 1990, Ser. No. 545,792 
Claims priority, application Japan, Oct. 7, 1986, 61-238703 
Int. C1.5 CO9J 5/00 


USS. Cl. 156—305 7 Claims 
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1. A method of forming a refractory coating comprising the 
steps of: fixing panels around a steel member to form specific 
space between the panels and the surface of a steel member; 
placing it into the space a mass prepared by kneading with 
water a refractory coating composition consisting essentially 
of the following components (i) to (iv) and curing the mass in 
the space: 

(i) 100 parts by weight of Portland cement, 

(ii) 3 to 50 parts by weight of a powdered re-emulsion syn- 

thetic resin, 

(iii) 50 to 600 parts by weight of a mixture of 15 to 85% by 
weight of aluminum hydroxide powder and 85 to 15% by 
weight of carbonate decomposable at a temperature of 
300° to 1000° C., and 

(iv) 20 to 300 parts by weight of a lightweight aggregate 
having at least 50% open cells based on the total cells. 


5,098,505 
EPOXY RESIN, THERMOPLASTIC POLYMER AND 
HARDENER ADHESIVE 
Anil B. Goel, Worthington; Harvey J. Richards, and Jeffrey P. 
Jones, both of Columbus, all ef Ohio, assignors to Ashland 
Oil, Inc., Russell, Ky. 
Division of Ser. No. 6,877,558, Jun. 23, 1986, abandoned. This 
application Aug. 31, 1987, Ser. No. 90,879 
Int. Cl.5 CO9J 5/00, 5/06, 163/02 
USS. Cl. 156—307.3 4 Claims 
1. The process for adhering at least two substrate surfaces to 
each other comprising intercalating between said surfaces a 
thermosetting adhesive comprising a mixture of: 
(A) an epoxide resin component which is a liquid glycidyl 
ether of bisphenol A and 
(B) a hardener component comprising a poly(alkylene oxide) 
di- or triprimary amine, a polyamidoamine obtained from 
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the amidation reaction of a carboxylic acid terminated 
molecule with an alkylene di- or polyamine, aminoethyl 
piperazine, ethylene diamine, a tertiary amine, a boron 
trifluoride-amine complex or a phenolic compound or 
mixtures thereof and incorporated in 
either or both of (A) and (B) a termoplastic polymer which is 
a polyoxazoline and curing at a temperature in the range of 
from 25° to 200° C. 


5,098,506 
METHOD AND APPARATUS FOR REMOVING FLOOR 
TILE MASTIC 

Patrick K. Brown, Zionsville; R. Bruce Wallace, Indianapolis, 

and Steven J. Leonard, Richmond, all of Ind., assignors to 

BLW, Inc., Indianapolis, Ind. 

Filed Mar. 12, 1991, Ser. No. 667,823 
Int. Cl.5 B32B 31/18 

U.S. Cl. 156—344 


15. A method for the safe removal of asbestos-contaminated 
floor tile mastic from a floor comprising the steps of: 

providing an enclosure movable with respect to the floor to 
selected areas thereof, 

contacting the selected area of the floor under the enclosure 
with a quantity of liquid sufficient to wet any asbestos 
fibers in the selected area, 

establishing a flow of air into the enclosure adjacent to the 
floor and out of the enclosure through a filter means, 

scouring the floor tile mastic on the floor under the enclo- 
sure while the flow of air is continuing, 

monitoring the amount of liquid and air into and out of the 
enclosure, and 

inhibiting the scouring of the floor in the event the amount 
of liquid or air falls below selected values. 


5,098,507 
RELIEVED PLASTIC FLOOR TILE ROLLING PRESS 
WITH AN AUTOMATIC ALIGNMENT DEVICE 
Chen-Chi Mao, 25 Angela Ct., Woodcliff Lake, N.J. 07675 
Filed Jan. 28, 1991, Ser. No. 647,307 
Int. C15 B32B 31/16 

USS. Cl. 156—351 2 Claims 

1. A relieved plastic floor tile rolling press with an automatic 
alignment device, wherein said plastic floor tile is constituted 
by a base substratum including an intermediate laminar and a 
surface substratum having plane patterns printed thereon, said 
rolling press comprising: 

a surface roller which, with said surface substratum having a 
reference line and a plurality of longitudinally-disposed 
and equally-spaced sense lines printed thereon and wound 
therearound, is fixed on a laterally slidable support and has 
at each end thereof an electro-magnetic brake disposed to 
control the speed thereof and thus the unwinding speed of 
said surface substratum; 
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a pressing roller which has carved figures with the same 
pattern as the plane pattern formed thereon to form re- 
lieved patterns on said substratums and a plurality of sense 
lines disposed around one end thereof and a plurality of 
sensing points disposed around a phantom circle on the 
same end of said pressing roller so as to be detected by a 
rotational location sensor; 

a sensing device which comprises a lateral deviation sensor 
to sense said reference line and a longitudinal location 
sensor to detect said sense lines printed on said surface 
substratum; 

a first microprocessor which receives deviation signal from 
said lateral deviation sensor when said base substratum 
and said surface substratum are fed through said surface 
roller and said pressing roller and said reference line is 
detected by said lateral deviation sensor and then sends 
commands to actuate a motor to laterally move said slid- 


able support so as to eliminate the lateral deviation of said 
surface substratum; and 

a second microprocessor which receives signals from a first 
memory and calculation element, which receives outputs 
from said rotational location sensor and processes and 
stores the outputs, and a second memory and calculation 
element, which receives outputs from said longitudinal 
location sensor and processes and stores the outputs, and 
compares said signals to obtain the difference between the 
rotational location of said pressing roller and the longitu- 
dinal location of said surface substratum so as to control 
the speed of said surface roller and thus the unwinding 
speed of said surface substratum by energizing and de- 
energizing said electro-magnetic brakes to match the 
rotational speed of said pressing roller and thus making 
the plane patterns printed on said surface substratum 
exactly match said carved patterns formed on said press- 
ing roller. 


5,098,508 
WORKBENCH CONSTRUCTION AND METHOD OF 
ASSEMBLING PARTS ON A WORKBENCH 

Klaus Mattil, Héheinéd, Fed. Rep. of Germany, assignor to 

G.M. Pfaff Aktiengesellschaft, Kaiserslautern, Fed. Rep. of 

Germany 

Filed Nov. 6, 1989, Ser. No. 432,225 

Claims priority, application Fed. Rep. of Germany, Nov. 4, 

1988, 3837616 
Int. C1.5 B32B 31/00 

U.S. Cl. 156—363 9 Claims 

1. A workbench for combining shoe workpiece parts into a 
multilayer composite workpiece comprising: a bench plate 
having at least one hinged edge, orientation means on said 
bench plate for orienting a first shoe part to be assembled in a 
selected orientation, at least one positioning plate, said posi- 
tioning plate being connected to said hinged edge of said bench 
plate by hinge means for tilting said positioning plate relative 
to said bench plate between a substantially horizontal loading 
position and a transfer position, turned through substantially 
180° from said loading position, positioning plate orientation 
means on said positioning plate for orienting a second shoe part 
on said positioning plate in a selected position in respect to said 
positioning plate, holding means connected to said positioning 
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plate for holding said second shoe part on said positioning 
plate, adhesive application means for applying adhesive to a 
shoe part positioned on one of said bench plate and positioning 
plate, and a driving pivoting means responsive to a completion 
of adhesive application by said adhesive application means and 


for activating a pivoting mechanism, said pivoting mechanism 
being connected between said bench plate and said positioning 
plate for positioning said positioning plate relative to said 
bench plate about said hinged edge for pivoting the folding 
plate into the transfer position. 


5,098,509 
TIRE ENVELOPE SEALING DEVICE 

Leslie Bubik, 421 Roselawn Avenue, Toronto, Canada M5N 1J9 

, and R. James Dornan, 97 River Grove Drive, Scarborough, 

Ontario, Canada M1W 3T8 

Filed May 13, 1991, Ser. No. 699,194 
Int. Cl.5 B29C 35/02 

US. Cl, 156—394.1 


1. An expandable annular envelope sealing device for secur- 
ing a flexible envelope to the bead of a tire to be retreaded in 
an autoclave, comprising: 

two opposed semicircular half-rings; 

toggle means connected to each semicircular half-ring for 

expanding said half-rings; and 

diametrically extending adjusting means to actuate said 

toggle means. 
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5,098,510 rollers for maximizing adhesive contact of said documents 
WINDING DEVICE and forming the envelopes; 

Bruno Krummenacher, Tagerwilen, Switzerland, assignor to The — conveying means located downstream of said ironing rollers 
Dow Chemical Company, Midland, Mich. for holding said envelopes together during transport prior 

Division of Ser. No. 307,376, Feb. 7, 1989, abandoned. This to their release for further processing; and 
application Aug. 6, 1990, Ser. No. 563,883 a downwardly billowing, flexible membrane situated above 
oun priority, application Switzerland, Feb. 18, 1988, said conveying means, said membrane being contiguous 
: with a portion of said conveying means, whereby said 
US.CL1 a . C1.° B32B 17/04; FIGF 1/16 Py membrane is able to contact said envelopes as said envel- 
> al Cates opes are moved by said conveying means and whereby the 

alignment of said moving envelopes is maintained. 


5,098,512 
HEATING AMOUNT ADJUSTING DEVICE FOR A 
PREHEATER IN A CORRUGATED CARDBOARD 
PRODUCING MACHINE 
Minoru Naitou; Shinji Watanabe, both of Kasugai, and To- 
shihiko Yasui, Owariasahi, all of Japan, assignors to Isowa 
Industry Co., Ltd., Aichi, Japan 
Filed Feb. 26, 1990, Ser. No. 484,363 
Claims priority, application Japan, Mar. 6, 1989, 1-25346[U] 
Int. Cl.5 B32B 31/08, 31/12; CO9J 5/02 
US. Cl. 156—470 5 Claims 


1. A winding device having a rotational axis and two side Fge 8 
walls arranged substantially parallel to each other and perpen- ‘ -- I9(20) 
dicular to the rotational axis, each side wall being provided 
with two slits which extend from the middle portion of the 
sidewall from near the rotational axis continuing substantially 
parallel to the edges of the side wall out to both extreme ends 
of each side wall and a supply of bolts arrnged in relation to 
both extreme ends of the two side walls in a feeding arrange- 
ment whereby the bolts have a smaller diameter than the width 
of the slits and a greater length than the distance between the 
two side walls. 1. A corrugated cardboard producing machine for heating a 
cardboard sheet in each processing stage of said machine for 
5,098,511 producing a wesc wn cardboard by bonding a liner paper 
onto a corrugated central core paper comprising: 
FLEXISLE ae MOISTENED at least one preheater formed as a roll with a circumference; 
and 
Rene Stamford, Conn, NY” Conn assignor to Pitney Bowes isp amount adjusting means which includes a half-circular 
Filed Jul. 25, 1989, Ser. No. 384,525 arcuate shutter blade covering substantially half a circum- 
Int. Cl.5 B31F 1/00 ference of said roll of said preheater and movable along 
the circumference of said roll of the preheater to adjust an 
amount of said roll which comes into contact with said 
cardboard sheet, said lap amount adjusting means includ- 
ing means for separating said cardboard sheet from said 
preheater to form an air gap therebetween, an amount of 
said air gap dependant on a position of said lap amount 
adjusting means along the circumference of said roll. 


US. Cl. 156—442.1 


= rong 
APPARATUS FOR JOINING MEMBERS MADE OF 
THERMOPLASTIC MATERIAL AND HEATING DEVICE 
FOR USE THEREWITH 


Theodore R. Budd, 10051 Humphrey Rd., Cincinnati, Ohio 


45242 
1. Apparatus for folding, sealing and aligning seriatim a a yy oe ame 
supply of documents into envelopes, each of said documents 
taining a water-activated adhesi et Goel, SO Oe ‘ous 
a esive on @ portion thereo!, 1. An apparatus for joining members made of thermoplastic 
comprising: ‘ F ae r 
a hopper for storing a supply of said documents; material and having an ecige aenm se be joined formed on said 
means for applying moisture to said portion of the docu- ™€mbers, said apparatus comprising, : q 
ments; an alignment plate adapted to be supported in an alignment 
a pair of folding rollers for imparting a fold to said docu- position, ; ; } 
ments; carrier means enabling aligning and clamping said edge 
a buckle chute for stopping the forward progress of said means and members against said alignment plate, 
documents and causing said documents to enter the nip of | means for withdrawing said plate to define a controlled gap 
said folding rollers; therebetween, 
a pair of ironing rollers located downstream of said folding a blade for heating said edge means, 
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means for heating said blade to a predetermined tempera- 
ture, 

means for inserting said blade in said gap and retracting same 
therefrom, 

positioning means for said carrier means enabling urging of 
said edge means against said blade in a controlled manner 
to enable heating same and portions of said members 
adjoining said edge means and defining plasticized edge 
portions, 

said means for inserting and retracting being adapted to 
retract said blade upon heating said blade and defining 
said plasticized edge portions, 

said positioning means also serving to move said carrier 
means and members and their plasticized edge portions 
against each other in a controlled manner to a preset 
position to provide fusion thereof, and 

said carrier means and positioning means being adapted to 
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hold said members and plasticized edge portions station- 
ary at said preset position while allowing cooling and 
solidification thereof, 

means for shielding said plasticized edge portions from ambi- 
ent air during said urging and moving, said shielding 
means including means for flowing an inert gas environ- 
ment around said plasticized edge portions, 

said means for shielding from ambient air enabling fusion of 
said plasticized edge portions with minimum flashing and 
carbonization of said thermoplastic material, and 

further comprising 

a substantially U-shaped support for said blade and 

said flowing means comprises manifold means in said sup- 
port and a plurality of ports communicating with said 
manifold means, each of said ports having an inlet commu- 
nication with said manifold means and an outlet sized to 
flow said inert gas on opposite sides of said blade with said 
blade installed in said support. 


5,098,514 
DOUBLE BAND PRESS WITH HEATABLE OR 
COOLABLE PARTS AND METHOD FOR THEIR 
FABRICATION 
Kurt Held, Alte Strasse 1, D-7218 Trossingen 2, Fed. Rep. of 
Germany 
Continuation of Ser. No. 197,831, May 23, 1988, abandoned. 
This application Aug. 17, 1990, Ser. No. 569,236 
Claims priority, application Fed. Rep. of Germany, May 26, 
1987, 3717649 
Int. Cl.5 B30B 5/06, 15/34 
U.S. Cl. 156—583.1 20 Claims 
1. A double band press for continuous fabrication of material 
webs, comprising: 
two pressing members defining a reaction zone therebe- 
tween for pressing a material web therebetween, each of 
said pressing members including a pressure plate; 
heat transfer means for heating or cooling the reaction zone 
including a plurality of spaced apart bores defining a 
plurality of channels of circular cross-section for receiv- 
ing heat carrier means, said bores of said heat transfer 
means extending through each pressure plate, each pres- 
sure plate having a width, one longitudinal side and an 
opposite longitudinal side, said bores extending trans- 
versely across the width of each plate and a plurality of 
oblong recesses interconnecting adjacent bores at said one 
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longitudinal side of said plates and alternately at said 
opposite longitudinal side of said plates to form a mean- 
dering array of connected channels across each plate; 

a plurality of covers engaged with said one longitudinal side 
and said opposite longitudinal side of each pressure plate, 
each of said covers covering at least one of said oblong 
recesses and confining said head carrier means in said 
channels; and 

a surface increasing insert disposed in said bores, said surface 
increasing insert having a continuous surface area with a 
circular cross-section whose radius is approximately equal 
to the radius of the bores, said insert having said continu- 
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ous surface area in heat conducting contact with a wall of 
said bores, said insert including ak plurality of hollow 
elements extending from said continuous surface area of 
said insert into the space of said bores so that the heat 
carrier means flows past said hollow elements, said plural- 
ity of hollow elements dividing the channels into several 
separate channel segments, each of said inserts extending 
through the entire length of its respective bore, each bore 
wall being entirely covered by partial surfaces of the 
hollow elements, and the hollow segments being arranged 
in pairs with area contact at a portion of the continuous 
surface which forms a boundary of the channel segments. 


5,098,515 
METHOD FOR THE PREPARATION OF A SILICON 


CARBIDE-SILICON NITRIDE COMPOSITE MEMBRANE 


FOR X-RAY LITHOGRAPHY 


Meguru Kashida; Yoshihiro Kubota, and Yoshihiko Nagata, all 


of Gunma, Japan, assignors to Shin-Etsu Chemical Co., Ltd., 
Tokyo, Japan 
Filed Dec. 14, 1990, Ser. No. 627,270 
Claims priority, application Japan, Dec. 26, 1989, 1-339094 
Int. Cl.5 HO1L 21/306; B44C 1/22; C03C 15/00, 25/06 
6 Claims 
1. A method for the preparation of a composite membrane 


for X-ray lithography consisting essentially of silicon carbide 
and silicon nitride which comprises the steps of: 


(a) depositing a composite material of silicon carbide and 
silicon nitride by the sputtering method employing a tar- 
get composed of silicon carbide and silicon nitride in a 
molar porportion in the range from 95:5 to 30:70 to form 
a composite film on the surface of a substrate kept at an 
elevated temperature under such conditions that the film 
deposited on the substrate surface is under a compressive 
internal stress; 

(b) annealing the composite film on the substrate surface to 
bring the composite film under a tensile internal stress; and 
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(c) removing the substrate partly from the annealed compos- 
ite film so that the film is an unsupported membrane on a 
frame. 


5,098,516 
PROCESSES FOR THE CHEMICAL VAPOR 
DEPOSITION OF COPPER AND ETCHING OF COPPER 
John A. T. Norman, Whitehall, and Paul N. Dyer, Allentown, 
both of Pa., assignors to Air Products and Chemicals, Inc., 
Allentown, Pa. 
Filed Dec. 31, 1990, Ser. No. 636,316 
Int. C15 C23C 16/18; C23F 1/12 
12 Claims 


1. In a process for the chemical vapor deposition of a copper 
metal film onto a substrate wherein at least a portion of the 
surface of said substrate is metallic or other electrically con- 
ducting material, by contacting said substrate with a volatile 
organometallic copper precursor in the gas phase, the im- 
provement for selectively depositing said copper film on the 
metallic or other electrically conducting portion of the surface 
of the substrate, at a deposition temperature from 110° to 190° 
C. which comprises: 

using as said volatile organometallic copper precursor a 

complex having a vapor pressure greater than or equal to 
0.01 mm Hg at 100° C. represented by the structural for- 
mula: 


rie 
Cut !QI—C—C—C—R3)- LLL 


where R! and R3 are each independently C\—Cg perfluoroal- 
kyl, R2 is H or Cj-Cg perfluoroalkyl and L is carbon 
monoxide, an isonitrile, or an unsaturated hydrocarbon 
ligand containing at least one non-aromatic unsaturation. 

8. A process for selectively etching a copper film from the 

surface of a substrate, said process comprising: 

contacting the substrate having a copper film surface with an 
organometallic copper complex and a ligand, both in the 
gas phase and at a temperature from 110° to 190° C., 
wherein said complex and said ligand are represented by 
the structural formulae: 


Oo R20 
it il 
Cut+>(R!—C—C—C—R3)2—! + L2 


where R! and R3 are each independently C;-Cg perfluoroal- 
kyl, R2 is H or Cj-Cg perfluoroalkyl and L is carbon 
monoxide, an isonitrile, or an unsaturated hydrocarbon 
containing at least one non-aromatic unsaturation. 
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5,098,517 
BATHS AND PROCESS FOR CHEMICAL POLISHING OF 
COPPER OR COPPER ALLOY SURFACES 
Daniel Tytgat, Brussels, and Stefaan Magnus, Halle, both of 
Belgium, assignors to Solvay & Cie (Société Anonyme), Brus- 
sels, Belgium 
Filed Oct. 24, 1990, Ser. No. 602,617 
Claims priority, application Belgium, Oct. 24, 1989, 08901150 
Int. Cl.5 B44C 1/22; C23F 1/00 
U.S. Cl. 156—666 8 Claims 


1. Baths for chemical polishing of copper or copper alloy 
surfaces, comprising, in aqueous solution, hydrogen peroxide, 
phosphoric acid and tetraborate ions. 

6. Process for polishing a copper or copper alloy surface, 
according to which process the surface is brought into contact 
with a chemical polishing bath according to claim 1. 


5,098,518 

THIN FILM DOWN FLOW TYPE CONCENTRATOR 
Yoshiharu Sakai, Ikoma, and Kenzo Masutani, Osaka, both of 

Japan, assignors to Hisaka Works Limited, Osaka, Japan 
PCT No. PCT/JP89/00144, § 371 Date Sep. 1, 1989, § 102(e) 

Date Sep. 1, 1989, PCT Pub. No. WO90/09220, PCT Pub. 

Date Sep. 23, 1990 

PCT Filed Feb. 13, 1989, Ser. No. 415,201 
Int. Cl.5 BOID 1/22, 1/26 


US. Cl. 159—13.1 7 Claims 


1. A thin film downward flow type evaporator, having raw 
liquid plates and steam plates attached to each other in an 
alternately laminated sequence, for concentrating a raw liquid 
by heating steam, characterized in that: 

each of said raw liquid plates comprises: 

a preheating channel formed on a longitudinal center line of 
said raw liquid plates for concentrating a raw liquid by 
using heating steam, 

distributing portions formed on both sides of, and extending 
from an upper end of, said preheating channel to both 
sides for distributing the flow of raw liquid in a uniform 
thin film form, 

pool portions on both sides of said preheating channel 
formed immediately below said distributing portions on 
both sides for causing the liquid film thickness to become 
uniform over the entire width of a heat transfer surface of 
said preheat channels, and 

heating channels having a mulitplicity of longitudinal 
grooves, having a pitch of between 4 and 9 mm and a 
radius of curvature of not more than 3 mm, formed in the 
lower regions of said pool portions on both sides thereof 
for causing the raw liquid to flow down in a thin film 
form, and for guiding and controlling the direction of 
downward flow of said raw liquid. 
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5,098,519 
METHOD FOR PRODUCING A HIGH BULK PAPER 
WEB AND PRODUCT OBTAINED THEREBY 

Melur K. Ramasubramanian, Appleton, Wis., and Charles A. 

Lee, Knoxville, Tenn., assignors to James River Corporation, 

Richmond, Va. 

Filed Oct. 30, 1989, Ser. No. 428,823 
Int. Cl.5 D21H 27/02 


USS. Cl. 162—109 27 Claims 
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1. A web of cellulosic fibers having a basis weight in the 
range of about 5 to about 45 pounds per ream, said web being 
characterized in that it is bifacial, one face thereof being sub- 
stantially planar and the opposite face thereof comprising a 
large number of fiber filled nubs substantial portions of each of 
which project out of the plane of said web, each of said nubs 
having a maximum cross-sectional dimension not greater than 
about the maximum length of individual cellulosic fibers of said 
web, and a network of fibers disposed substantially within the 
plane of said web and interconnecting said nubs one to another 
and defining the thickness of said web at the location of said 
network, said web having been formed by the deposition of a 
furnish of said cellulosic fibers in a flowable medium onto a 
woven pocketed forming fabric, said furnish being supplied 
continuously to said fabric during the formation of said web 
and at rates of furnish flow and of withdrawal of flowable 
medium through said fabric which develop fluid shear condi- 
tions within the furnish as it is initially deposited onto said 
fabric such that said pockets of said forming fabric are substan- 
tially filled with fibers or segments thereof, the respective 
length dimension of substantial numbers of the fibers or seg- 
ments thereof deposited in the nubs being oriented acutely 
angularly out of the plane of the web in the course of formation 
of said web to the extent that the respective length dimensions 
of such acutely angled fibers or segments thereof are in posi- 
tion to receive those forces experienced by the web during use 
and to resist the collapse of said nubs as a consequence of the 
receipt of said forces, whereby the basis weight of said web in 
each nub is substantially greater than the basis weight of said 
web in the land regions separating said nubs, and said web 
exhibits enhanced absorbency, apparent bulk and resistance to 
collapse of said nubs. 


5,098,520 
PAPERMAKING PROCESS WITH IMPROVED 
RETENTION AND DRAINAGE 

Arthur J. Begala, Naperville, Ill., assignor to Nalco Chemcial 

Company, Naperville, Ill. 

Filed Jan. 25, 1991, Ser. No. 645,797 
Int. Cl.5 D21H 17/34 

USS. Cl. 162—168.1 19 Claims 

1. A process in which paper or paperboard is made by form- 
ing an aqueous cellulosic papermaking slurry, subjectign said 
slurry to one or more shear stages, adding to said slurry a 
mineral filler prior to at least one of said shear stages, adding to 
said slurry after said addition of said mineral filler and prior to 
at least one of said shear stages at least about 0.01% by weight 
based on dry solids of the slurry a high molecular weight 
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cationic polymer, draining sadi slurry to form a sheet, and 
drying said sheet, characterized in that 
said high molecular weight cationic polymer is a cationic 
(meth)acrylamide polymer having a molecular weight 
about 1,000,000 and 
after the addition of said high molecular weight cationic 
polymer and at least one shear stage subsequent therto, a 
medium molecular weight anionic polymer is added to 
said slurry in an amount of at least about 0.005% by 
weight based on dry solids of the slurry, and 
said medium molecular weight anionic polymer has a molec- 
ular weight of no more than 5,000,000, and has ionizable 
carboxylate groups providing an anionic charge density of 
at least about 4.8 equivalents per kilogram. 


5,098,521 
PRODUCTION OF PAPER, BOARD AND CARDBOARD 
FROM PAPER STOCKS CONTAINING FOREIGN 
MATERIALS 
Enrique Freudenberg, Schifferstadt; Friedrich Linhart, Heidel- 
berg; Rainer Tresch, Maxdorf; Heinrich Hartmann, Limbur- 
gerhof; Walter Denzinger, Speyer; Michael Kroener, Mann- 
heim, and Norbert Sendhoff, Gruenstadt, all of Fed. Rep. of 
Germany, assignors to BASF Aktiengesellschaft, Ludwigsha- 
fen, Fed. Rep. of Germany 
Filed Jan, 9, 1991, Ser. No. 639,097 
Claims priority, application Fed. Rep. of Germany, Jan. 25, 
1990, 4002065 
Int. Cl.5 D21H 17/45 
U.S. Cl. 162—168.2 3 Claims 
1. A process for the production of paper, board and card- 
board from a paper stock containing foreign substance, com- 
prising draining the paper stock in the presence of a polymer 
which contains as polymerized constituents, units of the formu- 
lae: 


@ 


where R! and R? are each independently H or C;-C3-alkyl, 
and which has a K value of not less than 13 (determined ac- 
cording to H. Finkentscher in 5% strength by weight aqueous 
sodium chloride solution at 25° C. and at a polymer concentra- 
tion of 0.1% by weight), and in which the content of units of 
the formula II is greater than or equal to 1 mol% and less than 
10 mol%. 


5,098,522 

PAPERMAKING BELT AND METHOD OF MAKING THE 

SAME USING A TEXTURED CASTING SURFACE 
John A. Smurkoski, Meshooppen; Gary L. Leggitt, Springville, 
both of Pa., and Gregory L. Wilson, Cincinnati, Ohio, assign- 

ors to The Procter & Gamble Company, Cincinnati, Ohio 

Filed Jun. 29, 1990, Ser. No. 546,350 
Int. Cl.5 D21F 3/00 

USS. Cl. 162—358 20 Claims 
1. A papermaking belt for use in a papermaking machine and 
having a paper-contacting side and a textured backside oppo- 
site said paper-contacting side, said papermaking belt compris- 
ing: 
a framework having a first surface defining said paper-con- 
tacting side of said belt, a second surface opposite said first 
surface and defining said textured backside of said belt, 
and conduits extending between said first surface and said 
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second surface, said first surface having a paper side net- 
work formed therein defining said conduits, and said 
passageways second surface having a backside network 
with passageways, distinct from said conduits, that pro- 
vide surface texture irregularities in said backside network 
to reduce buildup of paper fibers on said papermaking 
machine; 

a reinforcing structure positioned between said first surface 
and said second surface, said reinforcing structure having 
a paper-facing side, a machine-facing side opposite said 


paper-facing side, interstices, a reinforcing component, a 
projected open area defined by the projection of the areas 
defined by said interstices and a projected reinforcing area 
defined by the projection of said reinforcing component; 
and 

wherein all of said passageways are positioned outward from 
the plane defined by the machine-facing side of the rein- 
forcing structure, and said backside surface has sufficient 
fluid passage capacity to permit at least about 1,800 stan- 
dard cubic centimeters/minute of air to escape across said 
textured surface. 


5,098,523 
PRESS ROLL WITH WEDGE CLAMP FOR THE PRESS 
JACKET EDGES 
Antti I. Iimarinen, Jyviiskyla , Finland; Nils-Erik R. Karlsson; 
Nils-Erik Safman, both of Karlstad, Sweden, and Carl Zetter- 
man, Hammar , Sweden, assignors to Valmet Paper Machin- 
ery, Inc., Helsingfors, Finland 
Filed Jan. 8, 1991, Ser. No. 638,794 
Claims priority, application Sweden, Jan. 16, 1990, 9000147; 
May 7, 1990, 9001617 
Int. Cl.5 D21F 3/08 


US. Cl. 162—358 14 Claims 


1. A press roll for a wet press having a counter roll to form 
a press with a long nip for paper or board machines, said press 
roll comprising two end walls each having an inner surface and 
an outer surface, a tubular, flexible, liquid-impervious jacket 
secured at its edge portions by means of an attachment means 
to peripheral portions of the end walls; stationary support 
members for supporting the end walls, said end walls including 
bearing means for permitting rotation of the jacket and the end 
walls in relation to the stationary support members about an 
axis of rotation; and a press shoe forming with the counter roll 
a pressing zone having said long nip, said jacket upon rotation 
being moved through the pressing zone in sliding contact with 
the press shoe, said attachment means for securing an edge 
portion of the jacket to the end wall comprising a circular 
clamping member including a wedge body, and a circular 
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groove that is spaced radially inwardly from an outer circum- 
ferential surface of said end wall or that is bordered by the 
outer circumferential surface of the end wall and by an outer 
ring which is secured to said end wall, said groove opening 
from the inner surface of said end wall to receive the edge 
portion of said jacket and wedge body, said groove and wedge 
body being provided with cooperating wedge-forming sur- 
faces, and said clamping member including means for forcing 
said wedge body into the groove and retaining it therein in 
order to clamp said edge portion of the jacket within said 
groove by means of wedge action, against said end wall. 


5,098,524 
COKE DRUM UNHEADING DEVICE 

Leslie P. Antalfy; Marcus R. Reaves, both of Houston, and 

Donnie W. Alexander, Corpus Christi, all of Tex., assignors to 

Flour Corporation, Irvine, Calif. 
Continuation of Ser. No. 226,431, Jul. 29, 1988, abandoned. This 

application Dec. 10, 1990, Ser. No. 627,560 
Int. Cl.5 C10B 1/04 


USS. Cl. 202—96 5 Claims 


1. In a coke drum system including a drum body and a 
drumhead, the improvement in combination therewith com- 
prising: 

an actuator means for moving said drumhead relative to said 

drum body, said actuator means being operable from a 
location remote from said drumhead; 

said drum body having an upper cylindrical portion and a 

lower frusto conical portion terminating at a cylindrical 
drum outlet; 

said drum body further including a stiffener ring means for 

supporting said actuator means and circumferentially 
mounted on said frusto conical lower portion, said stiff- 
ener ring means including one or more mounting lugs to 
provide actuator means support; 

said drum outlet including flange hinge tabs for mounting 

said drumhead; 
said drumhead being circular and configured to mate with 
said drum outlet and having mounted thereto a generally 
T-shaped cover stiffener including an actuator support 
portion having opposing ends and a hinge support portion; 

said hinge support portion having a cover hinge tab extend- 
ing therefrom; 

said cover hinge tab being pivotally mounted by pin means 

to said flange hinge tabs; 

said actuator support portion of said cover stiffener having 

pivotally mounted to the ends thereof a pair of universal 
joints to provide actuator means support; 

said actuator means comprising a pair of hydraulic cylinders 

mounted at one end to said universal joints and at the 
other end to said mounting lugs whereby actuation of said 
hydraulic cylinders pivots said drumhead between closed 
and open positions with respect to said drum body outlet. 
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5,098,525 
PROCESS FOR DISPOSING OF RESIDUES DERIVING 
FROM THE SYNTHESIS OF CHLORINATED 
HYDROCARBONS 
Loreno Lorenzoni, Porto Torres; Giuseppe Messina, Alghero; 


Vittorio Bruzzi, Milan, and Salvatore Simula, Ittiri, all of 


Italy, assignors to Enichem Anic, S.p.A., Palermo, Italy 
Filed Jun. 6, 1990, Ser. No. 534,183 
Claims priority, application Italy, Jun. 8, 1989, 20817 A/89 
Int. Cl.5 BOID 3/34; COTC 17/38 
USS. Cl. 203—38 10 Claims 
1. A process for disposing of chlorinated pitches derived 
from the synthesis of chlorinated hydrocarbons, wherein said 
pitches contain suspended solid matter and yield a solid or 
viscose deposit when low-boiling components thereof are 
removed by distillation, consisting of: 
treating said chlorinated pitches twice in succession with an 
alcohol to precipitate solid matter; 
removing said solid matter by decantation; 
pyrolizing said solid matter; and 
distilling the combined supernatants which remain after 
dectantation of said solid matter in order to recover said 
alcohol, which is recycled to the process; and 
submitting the distillation residue to a subsequent rectifica- 
tion in order to recover reusable products. 


5,098,526 
PROCESS FOR PREPARATION OF A SEED LAYER FOR 
SELECTIVE METAL DEPOSITION 
Anthony F. Bernhardt, Berkeley, Calif., assignor to The United 
States of America as represented by the United States Depart- 
ment of Energy, Washington, D.C. 
Filed Apr. 8, 1991, Ser. No. 682,506 
Int. Cl.5 C25D 5/02 
US. Cl. 205—125 


1. A process for selective metal deposition comprising of the 

steps of: 

a. formation of an initial surface on a substrate, said initial 
surface being comprised of at least two layers, an upper 
layer and a lower layer, said upper layer comprising an 
electrical insulator and said lower layer comprising a 
metal, 

b. exposing the surface to a laser beam of sufficient energy to 
cause melting and intermixing of said upper and lower 
layers, and to activate said surface in pre-determined 
places where surface activation is desired, 

c. cooling and solidifying said surface, and 

d. depositing metal on activated portions of said surface. 
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5,098,527 
METHOD OF MAKING ELECTRICALLY CONDUCTIVE 
’ PATTERNS 

Christopher P. Banks, Saffron Walden, and Edward Irving, 

Burwell, both of England, assignors to Ciba-Geigy Corpora- 

tion, Ardsley, N.Y. 

Filed Sep. 18, 1989, Ser. No. 408,860 

Claims priority, application United Kingdom, Sep. 21, 1988, 

8822145 
Int. Cl.5 GO3F 7/11 

USS. Cl. 205—198 20 Claims 

1. A method of making a pattern on an electrically conduc- 

tive material which comprises 

(i) electrodepositing on an electrically conductive surface a 
film of an organic polymer having, per average molecule, 
more than one reactive functional group, 

(ii) forming on the electrodeposited film a predetermined 
pattern of a heat-curable resist having, per average mole- 
cule, more than one group reactive with the reactive 
groups in the electrodeposited film on heating, thereby 
leaving predetermined areas of the electrodeposited film 
uncovered, 

(iii) removing the uncovered areas of the electrodeposited 
film by treatment with a solvent therefor, thereby forming 
a surface comprising bare conductive material in predeter- 
mined areas and, in other predetermined areas, conductive 
material coated by areas of the electrodeposited film cov- 
ered by the resist, and 

(iv) heating to complete adhesion of the resist to the electri- 
cally conductive surface through the areas of the electro- 
deposited film covered by the resist, 

steps (iii) and (iv) being carried out in either order. 


5,098,528 
METHOD FOR MAKING AN INTEGRATED TYPE LC 
COMPONENT 
Francois DeLalande, Pierre de Bresse, and Dominique Poupard, 
Dijon, both of France, assignors to Compagnie Europeene De 
Composants Electroniques LCC, Courbevoie, France 
Filed Jun. 26, 1991, Ser. No. 721,156 
Claims priority, application France, Jul. 13, 1990, 90 08953 
Int. Cl.5 C25D 5/34; HO3H 7/32 


U.S. Cl. 205—149 8 Claims 


1. A method for the making of an integrated type of LC 
component, comprising the following steps: 
the coiling of an elongated element made of a metal with 
valve effect, the ends of which constitute two electrodes; 
the anodization of the element to form a dielectric layer; 
impregnation by an electrolyte, and 
the positioning of a third electrode. 
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5,098,529 
ELECTROCHEMICAL PROCESS FOR THE 
PRODUCTION OF ELECTRICALLY CONDUCTING 
POLY(ALKOXYTHIOPHENES) WITH CARBOXYLIC 
ACIDS ADDED 

Michael Feldhues, Bad Soden am Taunus, Fed. Rep. of Ger- 

many, assignor to Hoechst Aktiengesellischaft, Frankfurt, Fed. 

Rep. of Germany 

Filed Sep. 5, 1990, Ser. No. 577,927 

Claims priority, application Fed. Rep. of Germany, Sep. 7, 

1989, 3929690 
Int. Cl.5 C25B 3/00 

US. Cl. 204—59 R 7 Claims 

1. A process for the production of an electrically conducting 
poly(alkoxythiophene) in the doped or oxidized form compris- 
ing electrochemical anodic polymerization or doping of com- 
pounds of the formula (I): 


in which 
R! is a straight-chain or branched (Cj-C3o)alkoxy group or 
—O(CH2CH20),,CH3 where n=1 to 4, and 
R? is a hydrogen atom, a (C}-C2)alkyl group, a (Ci-C30)- 
alkoxy group or —O(CH2CH20),,CH3 where n=1 to 4, 
or 
R! and R?2 together form the radical —O(CH2),CH2—or 
—O(CH?2),0O—where m=1 to 12, 
or compounds of the formula (II): 


in which 

at least one of the radicals R3, R4, R5 or Ris a straight-chain 
or branched (C;-C3o)alkoxy group or -—)CH2C- 
H20),CH3 where n=1 to 4, and the remainder of the 
radicals R3, R*, R5 and R® represent a hydrogen atom, a 
(C\-C2)alkyl group or a (C;-C39)alkoxy group, and 

R’ is an arylene group, a heteroarylene group or a conju- 
gated system of the formula (CH—CH)p, in which p is 
zero, 1, 2 or 3, or R3, R4, R5 and R® are, independently of 
one another, a hydrogen atom, a (C;-C)2)alkyl group or a 
(C-C30)-alkoxy group, or 

R’ is a radical of the formula (III): 


in which 
R$ is a straight-chain or branched (C}-C39)alkoxy group or 
—O(CH2CH?20),,CH3, where n=1 to 4, and 
R? is a hydrogen atom, a (Cj-Cj2)alkyl group or a (C;-C3. 
O)alkoxy group, optionally polymerizing compounds of 
formula (I) or (II) together with one or more comonomers 
of the formula (IV) 
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in which 

R!! and R!2, independently of one another, are a hydrogen 
atom, a halogen atom, a (C;-C}2)alkyl, alkoxyalkyl, aryl- 
methyl or aryl group or, together with the carbon atoms 
joining them, form an aromatic ring, 

Rand R', independently of one another, are a hydrogen 
atom or R!0 together with R!! and the carbon atoms 
joining them or R!2 together with R!3 and the carbon 
atoms joining them each form an aromatic ring, 

X is an oxygen atom, a sulfur atom, an NH group, an N-alkyl 
group or an N-aryl group or together with a comonomer 
of the formula (V) 


in which 
R!4 and R15, independently of one another, are a hydrogen 
atom, a halogen atom, a (C;-C;2)alkyl group, a (C1-C3. 
O)alkoxy group or a (C;—C4)acylamino group, 
R!6 is a halogen atom, a (C)-C)2)alkyl group, a (Cj-C39)al- 
koxy group or a (C;-C4)acylamino group, and 
X has the meaning specified above, 
in an electrolyte solvent in the presence of a conducting salt 
and additionally in the presence of a proton source in the form 
of at least one monomeric or polymeric carboxylic acid whose 
anions differ from the anions of the conducting salt, such that 
less than 10 mol % of any anions incorporated in the poly(al- 
koxythiophene) during the anodic polymerization and doping 
originate from the carboxylic acid, and more than 90 mol % 
originate from the conducting salt. 


5,098,530 
CARBON ELECTRODE WITH GASTIGHT, 
TEMPERATURE STABLE PROTECTIVE GLOBE 

Rainer Sudhélter, and Ulrich Hampel, both of Grevenbroich, 

Fed. Rep. of Germany, assignors to Verenigte Aluminium- 

Werke AG, Bonn, Fed. Rep. of Germany 

Filed Nov. 9, 1989, Ser. No. 435,005 
Claims priority, application Fed. Rep. of Germany, Nov. 17, 


1988, 3838828 
Int. C1.5 C25C 3/06, 3/08 
U.S. Cl. 204—67 15 Claims 
13. A process employing a carbon electrode surrounded by 
a self-supporting and gas tight protective globe, the globe 
being spaced from the carbon electrode and not being sup- 
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ported by the carbon electrode, the process comprising the 
steps of: 


fusion refining electrolysis processing; and 


~ 
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using the electrode as a cathode in the step of fusion refining 
electrolysis processing. 


5,098,531 
ELECTROCHEMICAL SYNTHESIS OF 
2-ARYL-HYDROQUINONES 
Norberto Gatti, Galliate, and Marco Foa, Novara, both of Italy, 
assignors to Istituto Guido Donegani S.p.A., Novara, Italy 
Continuation of Ser. No. 326,072, Mar. 20, 1989, abandoned. 
This application Nov. 28, 1990, Ser. No. 618,025 
Claims priority, application Italy, Mar. 24, 1988, 19944 A/88 


Int. Cl.5 C25B 3/02 
US. Cl. 204—78 22 Claims 
1. A single-step process for preparing 2-aryl-hydroquinones 
of formula (I): 


® 


OH 


consisting in subjecting to an electrochemical oxidation 2-aryl- 
phenols of formula (II): 


a) 


wherein A represents a (C6-C}2)-aryl radical, which may be 
substituted with groups inert under the electrochemical oxida- 
tion conditions, in an aqueous solution containing acetonitrile 
and a strong, non-oxidizing mineral acid, at a temperature 
within the range of from 10° to 100° C. 
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5,098,532 
PROCESS FOR PRODUCING SODIUM HYDROXIDE 


AND AMMONIUM SULFATE FROM SODIUM SULFATE 
Jack S. Thompson, Moose Jaw, Canada, and David Genders, 


East Amherst, N.Y., assignors to Ormiston Mining and Smelt- 
ing Co. Ltd., Moose Jaw, Canada 
Filed May 24, 1991, Ser. No. 705,235 
Int. C15 C25B 1/14 


U.S. Cl. 204—98 


1. A process for producing sodium hydroxide, which pro- 
cess comprises electrolysing an aqueous solution of sodium 
sulfate in an electrolytic cell having at least one anode com- 
partment and at least one cathode compartment, said anode 
compartment containing an anolyte and having an anode lo- 
cated therein, said cathode compartment containing a catho- 
lyte and having a cathode located therein, said anode compart- 
ment and said cathode compartment being separated from the 
sodium sulfate solution by an anion selective ion exchange 
membrane and a cation selective ion exchange membrane, 
respectively, wherein during the process ammonia is added to 
the anolyte to at least partially neutralize sulfuric acid pro- 
duced in the anode compartment. 


5,098,533 
ELECTROLYTIC METHOD FOR THE ETCH BACK OF 
ENCAPSULATED COPPER-INVAR-COPPER CORE 
STRUCTURES 

Peter J. Duke, Endwell, and Krystyna W. Semkow, Johnson 
City, both of N.Y., assignors to International Business Ma- 
chines Corp., Armonk, N.Y. 

Filed Feb. 6, 1991, Ser. No. 651,073 
Int. Cl.5 C25F 3/02 
US. Cl. 204—129.35 


1. A method of fabricating a multi-layer electronic circuit 
package, said package comprising at least one layer having a 
copper-Fe/Ni alloy-copper laminate core between dielectric 
films, and a plated through hole extending through said layer 
and electrically insulated from said copper-Fe/Ni alloy-copper 
laminate core, which method comprises: 

a. drilling a hole through said layer including said copper- 

Fe/Ni alloy-copper laminate core; 
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b. immersing said layer in a substantially pH neutral aqueous 
alkali metal nitrate electrolyte solution, said electrolyte 
including a counter electrode, and wetting the copper- 
Fe/Ni alloy-copper laminate core with said electrolyte; 

. applying an electrical potential between the copper-Fe/Ni 
alloy-copper laminate core and the counter electrode to 
make the core anodic with respect to the counter elec- 
trode, maintaining said laminate core anodic at a potential 
of +2 Volts to +10 Volts versus a saturated calomel 
electrode while ultrasonically agitating the electrolyte to 
electrochemically back etch the laminate core within the 
hole; 

. thereafter applying an insulating dielectric polymer to the 
walls of the back-etched hole; and 

. thereafter plating the insulating dielectric polymer bearing 
walls of the back etched through hole to form a plated 
through hole through the layer and insulated from the 
laminate core. 


5,098,534 
COMPOSITION AND METHOD FOR 
ELECTROLYTICALLY STRIPPING SILVER 
Taichi Nakamura, and Yuuji Shimomura, both of Hirakata, 
Japan, assignors to C. Uyemura & Co., Ltd., Osaka, Japan 
Filed Apr. 12, 1991, Ser. No. 684,320 
Int. Cl.5 C25F 5/00 


USS, Cl. 204—146 5 Claims 
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1. A composition for electrolytically stripping silver pre- 
dominantly comprising at least one member selected from 
succinimide and phthalimide, and an alkali metal hydroxide. 


5,098,535 
PROCESS FOR PREPARING 
14-c-HYDROXY-4-ANDROSTENE-3,6,17-TRIONE 

Masamichi Nakakoshi, Utsunomiya; Kohji Tamura, Yono; 

Makoto Yoshihama, and Nobuo Miyata, both of Utsunomiya, 

all of Japan, assignors to Snow Brand Milk Products Co., 

Ltd., Hokkaido, Japan 

Filed Feb. 6, 1990, Ser. No. 475,502 
Claims priority, application Japan, Feb. 7, 1989, 1-027824 
Int. Cl.5 CO7C 45/00 

U.S. Cl. 204—157.91 6 Claims 

1. A process for the preparation of 14a-hydroxy-4-andros- 
tene-3,6,17-trione, comprising the steps of dissolving 68,14a- 
dihydroxy-4-androstene-3,17-dione in a halogenated hydrocar- 
bon solvent; sealing the reaction system after blowing oxygen 
therein; irradiating the system with light containing visible 
rays to selectively oxidize the hydroxyl group at position 68; 
and recovering the thus-produced 14a-hydroxy-4-androstene- 
3,6,17-dione. 


5,098,536 
METHOD OF IMPROVING SIGNAL-TO-NOISE IN 
ELECTROPHEROGRAM 
Philip D. Anderson, Fullerton, Calif., assignor to Beckman 
Instruments, Inc., Fullerton, Calif. 
Filed Feb. 1, 1991, Ser. No. 649,393 
Int. Cl.5 BOID 57/02, 61/42 
US. Ci. 204—180.1 20 Claims 
1. A method of analyzing data with respect to migration time 
obtained from an electrophoresis process comprising the steps 
of: 
choosing a plurality of bins each of a size corresponding to 
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a range of migration time, wherein the sizes of the bins 
increases progressively at higher migration time; 
pooling the data into the plurality of bins; and 
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constructing an electropherogram, whereby signal to noise 
and resolution have been improved by the pooling of data 
into the bins. 


5,098,537 
CATHODICALLY DEPOSITABLE 
ELECTRODEPOSITION COATING BATHS 
COMPRISING SURFACE-IMPROVING ADDITIVES, 
AND USE OF THE ADDITIVES IN COATING 
PROCESSES 
Johann Hirtl; Heinz-Peter Katzmann, and Klausjérg Klein, all 
of Wuppertal, Fed. Rep. of Germany, assignors to Herberts 
Gesellschaft mit beschrankter Haftung, Wuppertal, Fed. Rep. 
of Germany 
Filed Jun. 4, 1991, Ser. No. 710,063 
Claims priority, application Fed. Rep. of Germany, Jun. 13, 
1990, 4018876 
Int. Cl.5 C25D 13/10; CO8J 3/215 
US. Cl. 204—181.7 4 Claims 
3. A method of coating electrically conductive substrates in 
which the substrate is the cathode and immersed in an aqueous 
electrodeposition coating bath containing a cathodically de- 
positable binder, a film of lacquer is cathodically deposited on 
to the substrate, the substrate is taken out of the electrodeposi- 
tion coating bath and the lacquer film is stoved, characterised 
by use of an aqueous electrodeposition coating bath to which 
the following surface-improving substances are added: 

0.1 to 5 wt.% of one or more homopolymers or copolymers 
of an alkyl vinyl ether with 1 to 5 carbon atoms in the 
alkyl radical and having a weight average molecular 
weight of 500 to 10000, together with 

0.1 to 2 wt.% of one or more polyesters comprising B- 
hydroxyalkyl ester groups with an acid number of 0 to 3 
and a weight average molecular weight of 1000 to 10000, 

the percentages by weight relating to the solids in the binders, 
and the proportions by weight of alkyl vinyl ether homopoly- 
mers or copolymers to polyester being in the ratio 1:10 to 10:1, 
relative in each case to the resin solids. 


5,098,538 
ELECTROACOUSTIC SOIL DECONTAMINATION 
Byung C. Kim, Columbus; Satya P. Chauhan, Worthington; 
Harapanahalli S. Muralidhara, Dublin; Foster B. Stulen, and 
Bassam F., Jirjis, both of Columbus, all of Ohio, assignors to 
Battelle Memorial Institute, Columbus, Ohio 
Filed Nov. 6, 1989, Ser. No. 432,102 
Int. Cl.5 BOID 13/02 
US. Cl. 204—182.2 23 Claims 
1. An apparatus for the in situ recovery of subsurface soil 
contaminants from a contaminated zone comprising: 
a. first electrode means inserted in the soil at least in proxim- 
ity to the contaminated zone; 
b. second electrode means inserted in the soil in spaced 
relationship to the first electrode means whereby at least a 
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portion of the contaminated zone is between the electrode 
means; 

c. acoustic means in proximity of the contaminated zone for 
generating acoustic waves that penetrate the contami- 


1 | 

! 

| 
\ 

ad} 
nated zone so as to provide acoustic waves to the portion 
of the contaminated zone between the electrode means; 

d. means for withdrawing liquid from the soil; and wherein 
an annular compartment surrounds the electrode that is 
functioning as a cathode. 


5,098,539 
GEL-CONTAINING MICROCAPILLARY COLUMN 
Chia-Hui Shieh, San Lorenzo, Calif., assignor to Beckman In- 
struments, Inc., Fullerton, Calif. 
Filed Apr. 19, 1991, Ser. No. 688,182 
Int. Cl.5 GOIN 27/26; BOID 57/02 


U.S. Cl. 204—182.8 35 Claims 











\ 
N 


<<< 


>> 
QZ, 
SSS 











20. A method of performing capillary electrophoresis com- 

prising: 

(a) injecting an aliquot of a sample containing constituents to 
be separated into a gel containing microcapillary column, 
the column comprising 
(i) a microcapillary having an interior cavity defined by a 

wall with an inner surface, 

(ii) a bifunctional agent adsorbed to the inner surface of 
the wall, said bifunctional agent comprising at least one 
positively charged amine and at least one active func- 
tional group, and 

(iii) a polymeric gel in the interior cavity of the mi- 
crocapillary, 

(b) applying an electric field of at least about 50 volts per 
centimeter to the microcapillary column; 

(c) separating the sample into its constituent parts; and 

(d) detecting the constituents of the sample sequentially. 


5,098,540 
METHOD FOR DEPOSITING CHROMIUM COATINGS 
FOR TITANIUM OXIDATION PROTECTION 

Douglas W. McKee, Burnt Hills, N.Y., assignor to General 

Electric Company, Schenectady, N.Y. 

Filed Feb. 12, 1990, Ser. No. 479,009 
Int. Cl.5 C23C 14/40 

USS. Cl. 204—192.15 5 Claims 

1. A method for protecting titanium substrates from oxida- 
tion, consisting of: 
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cleaning the titanium substrate to remove surface contami- 
nants; and 
depositing a continuous coating of chromium, or a ductile 
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chromium alloy that forms a continuous chromium oxide 
scale, of about 1 to 10 microns by condensing atoms hav- 
ing a high kinetic energy onto the substrate, the coating 
remaining adherent after repeated thermal cycling. 


5,098,541 
METHOD OF MAKING MAGNETO OPTIC RECORDING 
MEDIUM WITH SILICON CARBIDE DIELECTRIC 

Arnold W. Funkenbusch, White Bear Lake, Minn., assignor to 

Minnesota Mining and Manufacturing Company, St. Paul, 

Minn. 
Division of Ser. No. 150,921, Feb. 1, 1988, Pat. No. 4,917,970. 

This application May 25, 1989, Ser. No. 356,532 
Int. Cl.5 C23C 14/38 


US. Cl. 204—192.15 7 Claims 
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1. A method of making a magneto-optic recording medium 
comprising a substrate, an amorphous magnetizable rare earth- 
transition metal alloy layer, a transparent dielectric layer on at 
least one side of the rare earth-transition metal alloy layer, 
which method comprises the steps of: 

(A) providing the substrate, 

(B) depositing the amorphous magnetizable rare-earth-tran- 
sition metal alloy layer such that it is effective in produc- 
ing the magneto optic effect; 

(C) providing an electrically conductive sputtering target 
comprising silicon and carbon; and 

(D) depositing, from the target provided, by DC magnetron 
sputtering, a dielectric layer comprising silicon carbide of 
the formula SiC, wherein x is greater than 1. 
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5,098,542 
CONTROLLED PLATING APPARATUS AND METHOD 
FOR IRREGULARLY-SHAPED OBJECTS 
Paul A. Reinhardt, and René R. Plascencia, both of Houston, 
Tex., assignors to Baker Hughes Incorporated, Houston, Tex. 
Filed Sep. 11, 1990, Ser. No. 580,826 
Int. C1.5 C25D 17/00 


USS. Cl. 204—194 18 Claims 


1. A mask for uniformly electroplating the surface of an 
elongate target having a spiralling series of crests and valleys 
comprising: 
an elongate hollow cylindrical mask member being noncon- 
ductive and having at least one spiralling aperture therein 
spatially corresponding to the spiralling valleys of the 
target; and , 

means for aligning the spiralling aperture of said mask with 
the spiralling valleys of said target, whereby the spiralling 
crests and valleys of the target member may be uniformly 
coated in an electroplating operation. 


5,098,543 
CATHODIC PROTECTION SYSTEM FOR A 
STEEL-REINFORCED CONCRETE STRUCTURE 

John E. Bennett, 324 Irma Dr., Chardon, Ohio 44024; Rodney 
G. Powers, 3932 NW. 43rd Ct., Gainesville, Fla. 32602, and 

Barry L. Martin, 8132 S. Chariot St., Concord, Ohio 44060 
Continuation-in-part of Ser. No. 855,549, Apr. 29, 1986, which is 

a continuation-in-part of Ser. No. 731,420, May 7, 1985, 
abandoned. This application May 17, 1991, Ser. No. 701,717 
Int. Cl.5 C23F 13/00 


1. In a cathodically-protected steel-reinforced concrete 
structure comprising an impressed-current anode embedded in 
an ion-conductive overlay on said concrete structure and 
spaced apart from steel reinforcing members embedded in said 
concrete structure, wherein reference electrodes are provided 
in said concrete in the proximity of the steel reinforcing mem- 
bers to be protected and are connected so as to measure the 
potential of the steel reinforcing members and to determine the 
impressed current to prevent corrosion thereof, the improve- 
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ment comprising at least one catalytically-coated valve metal 
reference electrode contained in said concrete. 


5,098,544 
CONTINUOUS ELECTROPLATING OF CONDUCTIVE 
FOAMS 
James R. Brannan, Perry; Andrew S. Bean, Willoughby; 
Anthony J. Vaccaro, Mentor, and James J. Stewart, Chardon, 
all of Ohio, assignors to Eltech Systems Corporation, Boca 
Raton, Fila. 
Division of Ser. No. 390,033, Aug. 7, 1989. This application Sep. 
7, 1990, Ser. No. 579,115 
Int. C1.5 C25D 17/00 


US. Cl. 204—206 14 Claims 


1. An apparatus for continuously electroplating a strip of 

conductive reticulated foam which comprises: 

(a) an electroplating bath; 

(b) a first cathode roll positioned outside of said bath; 

(c) a first anode immersed within said bath said anode com- 
prising a non-consumable, valve metal basket and a con- 
sumable metal contained in said basket, said basket com- 
prising a perforate flat front face across which said strip of 
conductive reticulated foam passes with there being a 
dielectric spacer means on said front face defining the gap 
distance between said strip of conductive reticulated foam 
and said front face; and 

(d) guide means for introducing said strip of conductive 
reticulated foam into said bath and for guiding said strip 
past said first anode prior to engaging said strip with said 
first cathode roll. 


5,098,545 

PRECALIBRATED, DISPOSABLE ELECTROCHEMICAL 

SENSING DEVICE 
Martin J. Patko, 11 Aberdeen, Irvine, Calif. 92720 

Filed Dec. 14, 1990, Ser. No. 626,411 
Continuation of Ser. No. 401,786, Sep. 1, 1989, abandoned, 
which is a continuation of Ser. No. 220,246, abandoned. 

F Int. Cl.5 GOIN 27/26 
US. Cl. 204—403 
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1. An electrochemical device which has two half cell means, 

each of said half cell means including a housing means hav- 
ing an interior cavity and an entrance into said cavity, 
electrode means exposed to the interior of said cavity and 
extending to the exterior of the half cell means, 

bridge means in communication with said entrances to both 
said half cell means and 

in which the improvement comprises: 
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said bridge means is shaped as a receptacle having an up- 
wardly opening open top, said bridge means formed as an 
integral part of said housing means, 

cover means for forming a reversible seal, said cover means 
located on said bridge means to seal said open top of 
bridge means receptacle, 

barrier means for forming a barrier permeable to only select 
ions, said barrier means positioned in association with the 
entrance of one of said half cells means between said one 
of said half cell means and said bridge means receptacle, 
unified body of non-fluid, immobilized, cross-linked gel 
having a homogenous electrolyte containing therein, a 
portion of said gel permanently and fixedly located in said 
half cell interior cavities in contact with said electrodes in 
said cavities and further in contact with said barrier 
means, the remaining portion of said gel located in said 
bridge means receptacle and sealed in said receptacle by 
said cover means. 


5,098,546 
OXYGEN-GENERATING ELECTRODE 
Yukio Kawashima, Tokyo; Kazuhide Ohe, Kamagoya, and 
Hiroyuki Nakada, Tokyo, all of Japan, assignors to TDK 
Corporation, Tokyo, Japan 
Filet Dec. 13, 1990, Ser. No. 626,997 
Claims priority, application Japan, Dec. 22, 1989, 1-331376 
Int. Cl.5 C25B 11/06, 11/10 
U.S. Cl. 204—290 R 5 Claims 
1. An electrode for use in an oxygen-generating electrolytic 
process which is an integral body comprising: 
(A) an electroconductive substrate made from a metal; and 
(B) a multiple coating layer on the surface of the substrate, 
the multiple coating layer consisting of at least one layer 
of a first type essentially having a composite oxide compo- 
sition of from 40 to 79.9% by moles as metal of iridium 
oxide and from 60 to 20.1% by moles as metal of tantalum 
oxide and at least one layer of a second type essentially 
having a composite oxide composition of from 80 to 
99.9% by moles as metal of iridium oxide and from 20 to 
0.1% by moles as metal of tantalum oxide alternately laid 
one on the other with the proviso that the undermost layer 
in contact with the substrate surface is of the first type. 


5,098,547 
DISSOLVED OXYGEN SENSOR CALIBRATION, 
MONITORING AND REPORTING SYSTEM 
Avron I, Bryan, Cocoa Beach, Fla., and Michael R. Cushman, 
Kingsport, Tenn. 
Filed Oct. 11, 1988, Ser. No. 255,504 
The portion of the term of this patent subsequent to Feb. 13, 
2007, has been disclaimed. 
Int. Cl.5 GOIN 27/419 


US. Cl. 204—401 6 Claims 


1. A test and monitoring system for providing automatic 
on-line, real-time calibration and monitoring of the condition 
of a dissolved oxygen sensor comprising: 

(a) said sensor having a housing, an anode electrode, a cath- 
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ode electrode, an electrolyte, and a permeable membrane, 
said sensor immersed in a process solution; 

(b) a test electrode immersed in said process solution adja- 
cent said permeable membrane; 

(c) generator means for generating a low level, time varying 
signal, an output of said generator connected between a 
system ground and said test electrode for producing a time 
varying current through said membrane to said cathode 
electrode, and through a resistor to said system ground; 

(d) means for measuring a voltage drop across said resistor 
from said time varying current and a dc reference current 
in which a time varying component is proportional to the 
impedance of said membrane; 

(e) a pair of electrolysis electrodes disposed within said 
sensor and immersed in said electrolyte solution in a 
closely spaced relationship, a first one of said electrolysis 
electrodes connected to said system ground; 

(f) a pulsed direction current source connected between a 
second of said pair of electrolysis electrodes and said 
system ground for producing electrolysis in said sensor 
electrolyte solution to thereby release a pulse of a prede- 
termined volume of oxygen within said sensor, said oxy- 
gen producing a controlled increase in dissolved oxygen 
relative to dissolved oxygen due to the process, wherein 
said oxygen sensor produces a voltage pulse, from said 
dissolved oxygen increase, superimposed on a process 
oxygen level voltage; and 

(g) means for comparing the rise time, magnitude, and decay 
time of said oxygen voltage pulse with calibrated values 
and for detecting deviations from calibrated values indica- 
tive of deterioration of said dissolved oxygen sensor. 


5,098,548 
HEATED SOLID ELECTROLYTE OXYGEN SENSOR 
Richard W. Duce, Clio, Mich., assignor to General Motors 
Corporation, Detroit, Mich. 
Filed Jan. 14, 1991, Ser. No. 640,778 
Int. Cl.5 GOIN 27/26 
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1. An oxygen sensing device, comprising: a substantially 
tubular solid electrolyte body having an elongated bore axially 
located, with a first end closed by said solid electrolyte and a 
second end open, said solid electrolyte body having a reference 
electrode provided on an inner surface thereof and a measuring 
electrode provided on an outer surface thereof; 

a housing, said housing supports said solid electrolyte body 
so that said measuring electrode of said solid electrolyte 
body contacts the external gas to be measured and so that 
said reference electrode of said solid electrolyte body is 
gas tight to the external gas to be measured; 
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an elongated heater element comprising a heating resistor 
having a positive coefficient of resistance and a first end 
inserted within said elongated bore of said solid electro- 
lyte body; 

said heater element having holes adjacent a second end, and 
having means for electric contact to said heating resistor; 
and 

a plurality of electrical connection terminals each having a 
connecting end for electrical connection to an external 
signal, a contact end for electrically contacting said means 
for electric contact to the resistor, and a male portion 
extending into one of said holes in said heater element to 
rigidly secure said heater and to prevent rotational move- 
ment of the heater element. 


5,098,549 
SENSOR ELEMENT FOR LIMITING CURRENT 
SENSORS FOR DETERMINING THE A VALUE OF GAS 
MIXTURES 

Karl-Hermann Friese, Leonberg, and Werner Griinwald, Gerlin- 

gen, both of Fed. Rep. of Germany, assignors to Robert Bosch 

GmbH, Stuttgart, Fed. Rep. of Germany 
PCT No. PCT/DE88/00512, § 371 Date Feb. 27, 1990, § 102(e) 

Date Feb. 27, 1990, PCT Pub. No. WO89/02074, PCT Pub. 

Date Mar. 9, 1989 

PCT Filed Aug. 20, 1988, Ser. No. 490,667 

Claims priority, application Fed. Rep. of Germany, Aug. 27, 

1987, 3728618 
Int. C1.5 GOIN 27/56 


1. A sensor element formed as a pump cell for limiting cur- 
rent sensor for determining the A value of lean exhaust gas of 
an internal combustion engine, comprising one of a planar solid 
electrolyte and a solid electrolyte in the form of a film, said 
solid electrolyte conducting O2— ions and being formed with a 
diffusion channel (7) for the gas under test, an outer pump 
electrode (9) disposed on the solid electrolyte (5, 6; 13, 14) and 
connected to a first conductor track (10), and two inner pump 
electrodes (8, 8’) arranged on the solid electrolyte in the diffu- 
sion channel (7) opposite the outer pump electrode (9) and on 
opposite sides of the diffusion channel (7), the inner pump 
electrodes (8, 8’) being directly connected one to another and 
to a second conductor track (10) extending into the diffusion 
channel (7). 


5,098,550 
METHOD FOR DEWAXING WAXY PETROLEUM 
PRODUCTS 
Michael Mueller, Bensheim, and Horst Pennewiss, Darmstadt, 
both of Fed. Rep. of Germany, assignors to Réhm GmbH, 
Darmstadt, Fed. Rep. of Germany 
Filed Oct. 3, 1990, Ser. No. 592,703 
Claims priority, application Fed. Rep. of Germany, Oct. 6, 
1989, 3933376 
Int. Cl1.5 C10G 73/04 
USS. Cl. 208—37 7 Claims 
1. A method for solvent dewaxing a waxy hydrocarbon oil 
which comprises mixing the oil to be dewaxed with at least one 
solvent suitable for dewaxing and with a polymeric dewaxing 
aid comprising a polyacrylate, chilling the resulting mixture, 
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whereby wax precipitates, and separating the precipitated wax, 
wherein said polymeric dewaxing aid is a mixture of 
(I) a first polymer of esters of acrylic acid with C19-C4o 
alkanols and 
(II) a second polymer of esters of methacrylic acid with 
alkanols comprising more than 15 percent by weight of 
branched alkanols, 
the weight ratio between components (I) and (IT) ranging from 
1:20 to 20:1. 


5,098,551 
PROCESS FOR THE MANUFACTURE OF LUBRICATING 
3ASE OILS 

Jean-Marie A. Bertaux; Jean-Claude M. Holley, and Martinus 

M. P. Janssen, all of Centre de Recherche, Route de Caen, 

76530 Grand Couronne, France 

Filed May 16, 1990, Ser. No. 523,806 
Claims priority, application France, May 30, 1989, 89 07076 
Int. Cl. C10G 23/04, 47/00 

US. Cl. 208—111 9 Claims 

1. A process for the manufacture of lubricating base oils 
having a high viscosity index, comprising contacting a hydro- 
carbonaceous feedstock with a hydroisomerization catalyst 
comprising one or more metals of Groups VI B and VIII of the 
Periodic Table of the Elements, or sulphides or oxides thereof, 
supported on a carrier comprising one or more oxides of ele- 
ments of Groups II, III and IVC of said Periodic Table, under 
hydroisomerizing conditions and subsequently recovering said 
lubricating base oil having a viscosity index of at least 135, said 
hydrocarbonaceous feedstock comprising a long residue or a 
flashed distillate thereof derived from a waxy crude oil, which 
feedstock has not previously been treated to remove a lubricat- 
ing base oil fraction and which feedstock contains at least 30% 
by weight wax and has at least 80% by weight boiling above 
300°0 C. and at most 30% by weight boiling above 540° C. 


5,098,552 
CONTROLLING FOAM CIRCULATION IN AN 
EBULLATED BED PROCESS 
John C. Strickland, Houston, Tex., assignor to Texaco Inc., 

White Plains, N.Y. 

Continuation-in-part of Ser. No. 211,750, Jun. 22, 1988, Pat. No. 
4,971,678. This application Nov. 13, 1990, Ser. No. 612,351 
The portion of the term of this patent subsequent to Nov. 20, 
2007, has been disclaimed. 

Int. Cl.5 C10G 45/16, 45/20 
USS. Cl, 208—112 2 Claims 

1. In a continuous process for treating a fluid hydrocarbon 

feedstock with a hydrogen-containing gas at elevated catalytic 
reaction temperatures and pressure in the presence of a bed of 
particulate solid catalyst, comprising introducing the hydro- 
gen-containing gas and feedstock into the lower end of a gener- 
ally vertical reaction vessel containing the catalyst at sufficient 
velocity whereby the catalyst is placed in random motion 
within the fluid hydrocarbon feedstock and is expanded to a 
volume greater than its static volume, wherein the mixture of 
feedstock, gas and catalyst constitutes a turbulent zone, the 
upper portion of which is defined by a catalyst depleted zone 
comprising gas, liquid and foam, wherein liquid is recycled 
from the catalyst depleted zone to the lower end of the turbu- 
lent zone, the improvement which comprises: 

a. removing a gas-liquid mixture from said catalyst depleted 
zone, 

b. separating the liquid from said gas-liquid mixture and 
returning said liquid to the catalyst depleted zone in an 
amount to maintain a selected liquid level in the upper 
portion of the reaction vessel, said liquid level selected to 
force foam to the upper portion of the catalyst depleted 
zone thereby excluding foam from recycle with liquid to 
the lower end of the turbulent zone. 
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5,098,553 
CATALYTIC CRACKING PROCESS USING 
REGENERATOR WITH MULTIPLE CATALYST 
OUTLETS 
Ajit V. Sapre, West Berlin, N.J., assignor to Mobil Oil Corpora- 
tion, Fairfax, Va. 

Continuation-in-part of Ser. No. 431,952, Nov. 6, 1989, Pat. No. 
5,062,944. This application Sep. 4, 1990, Ser. No. 577,166 
The portion of the term of this patent subsequent to Nov. 5, 2008, 
has been disclaimed. 

Int. Cl.5 C10G 11/00, 35/00; BO@1JS 20/34 
U.S. Cl. 208—113 13 Claims 

1. In a process for the fluidized catalytic cracking (FCC) of 
hydrocarbon by contact of a crackable hydrocarbon with a 
source of regenerated FCC catalyst in a cracking reactor to 
produce catalytically cracked products and coked FCC cata- 
lyst which is regenerated in a single dense bed regenerator 
which maintains a catalyst inventory of from 10 up to 100 tons 
of catalyst as a dense phase, bubbling, fluidized bed of catalyst 
having a depth of at least 8 feet within a regenerator vessel 
having a diameter of at least 10 feet, wherein coked cracking 
catalyst is added via a single coked catalyst inlet having an inlet 
diameter of at least 1 foot, said inlet discharging coked catalyst 
into said regenerator dense bed, and wherein said coked cata- 
lyst is regenerated in said dense bed by contact with an upflow- 
ing supply of oxygen or an oxygen containing gas to produce 
regenerated catalyst which is withdrawn from said catalyst 
bed via a single catalyst outlet connected with said bubbling 
catalyst inlet, the improvement comprising use of a swirl re- 
generator comprising a swirling, fluidized dense bed of cata- 
lyst, wherein coked catalyst is added via a single inlet in the 
center of the regenerator dense bed and regenerated catalyst is 
withdrawn from said dense bed via at least two catalyst with- 
drawal means which are both radially distributed and symmet- 
rically distributed about said single inlet. 


5,098,554 
EXPEDIENT METHOD FOR ALTERING THE YIELD 
DISTRIBUTION FROM FLUID CATALYTIC CRACKING 
UNITS 
Ashok S. Krishna, Concord; Alan R. English, Point Richmond, 
both of Calif., and Michael F. Raterman, Doylestown, Pa., 
a a ee 


a No. 489,847, Mar. 2, 1990, abandoned, 
which is a continuation of Ser. No. 258,249, Oct. 14, 1988, 
abandoned, which is a continuation of Ser. No. 134,765, Dec. 18, 
1987, abandoned, which is a continuation of Ser. No. 792,722, 
Oct. 30, 1985, abandoned. This application Sep. 26, 1990, Ser. 
No. 590,434 
Int. Cl.5 C10G 11/00 

US. Cl. 208—113 


1. In a process for the conversion of hydrocarbon materials 
in an FCC riser reactor in which a hydrocarbon feedstock is 
injected into said FCC riser reactor and reacted under FCC 
conditions to produce a reaction product comprising a middle 
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distillate fraction, a gasoline fraction and a heavy slurry oil 
fraction and in which regenerated catalyst is recycled into the 
bottom portion of said FCC riser reactor lifted by a catalyti- 
cally inert gas the improvement which comprises: recycling at 
least a portion of said heavy slurry oil fraction to said FCC 
riser reactor without prior solvent extraction and controlling 
the middle distillate/gasoline ratio in said reaction product by 
introducing said hydrocarbon feedstock and said heavy slurry 
oil into said FCC reactor at vertically displaced positions, said 
hydrocarbon feedstock being introduced at a position higher 
than the position of said heavy slurry oil introduction to in- 
crease the middle distillate/gasoline ratio over that obtainable 
at the same FCC reactor outlet temperature were said heavy 
slurry oil and said hydrocarbon feedstock introduced into said 
reactor at the same vertical position. 


5,098,555 
USE OF SZM-57 IN CATALYTIC CRACKING FOR 
GASOLINE OCTANE IMPROVEMENT AND 
CO-PRODUCTION OF LIGHT OLEFINS 

Girish K. Chitnis, Chadds Ford, Pa.; Joseph A. Herbst, Turners- 

ville, N.J., and Ernest W. Valyocsik, Yardley, Pa., assignors 

to Mebil Oil Corp., Fairfax, Va. 

Filed Jan. 24, 1991, Ser. No. 645,167 
Int. Cl.5 C10G 11/05 

US. Cl. 208—120 15 Claims 

1. A catalytic cracking process which comprises catalyti- 
cally cracking a hydrocarbon feed with a cracking catalyst 
composition comprising, as a first component, a large pore 
crystalline molecular sieve and, as a second component, ZSM- 
57, wherein the second component comprises from about 0.01 
to about 25 wt. % of the total cracking catalyst composition, 
and wherein the first component is selected from the group 
consisting of zeolite X, zeolite Y, USY, dealuminated X, 
dealuminated USY, dealuminated-silicon-enriched zeolite X, 
dealuminated-silicon-enriched zeolite Y, dealuminated-silicon- 
enriched USY, Zeolite Omega, ZSM-20 mordenite, Zeolite 
Beta, Zeolite L, MCM-9, SAPO-5, SAPO-37, SAPO-31, 
SAPO-40, SAPO-41, AIPO4-5, AlPO4-8, VPI-5, and mixtures 
thereof. 


5,098,556 
TREATMENT OF OFF-SPECIFICATION WHITE 
MINERAL OIL MADE BY TWO STAGE 
HYDROGENATION 
Caridad Go, Houston; Thomas F. Wulfers, Seabrook; Martin P. 
Grosboll, Kingwood, and Frank F. McKay, Highlands, alli of 
Tex., assignors to Lyondell Petrochemical Company, Hous- 
ton, Tex. 
Filed Jun. 14, 1990, Ser. No. 537,570 
Int. C1.5 C10G 25/00 
U.S. Cl. 208—299 20 Claims 
1. A process for removing RCS from white mineral oil 
prepared by catalytic hydrogenation and having an RCS value 
ranging from about 2.5 to about 3.5 consisting essentially of the 
step of filtering said white mineral oil through a filter bed 
consisting essentially of a bleaching clay for a period of time 
sufficient to remove said RCS from said white oil to produce a 
purified white oil having a RCS value of 2.5 or less, and col- 
lecting said purified white oil. 


5,098,557 
GRANULAR MATERIAL CLEANING APPARATUS AND 
METHOD 
Dan E. Hirschler, 767 Valley View, Wichita, Kans. 67212, and 
Glenn D. Wells, Rte. 2, Box 265, Hillsboro, Kans. 67063 
Filed Feb. 9, 1990, Ser. No. 478,214 
Int. Cl.5 BO7B 9/00 
USS. Cl. 209—29 11 Claims 
1. A granular material cleaning apparatus operable to re- 
ceive a contaminated granular material which is to be cleaned, 
comprising: 
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(a) an upright container housing assembly; 

(b) an inlet housing assembly pivotally connected to the 
upright container housing assembly to receive a contami- 
nated granular material; 

(c) a material inlet control assembly mounted to the upright 
container housing at an upper inlet portion thereof; 

(d) a discharge housing assembly mounted to the upright 
container housing assembly; 

(e) a material flow channel assembly mounted within said 
container housing assembly generally underneath said 
material inlet control assembly to initially receive the 
contaminated granular material at an upper end thereof 
and pass the same under gravity moving transversely on 
said material flow channel assembly until discharged into 
said discharge housing assembly; 

(f) a fluid flow assembly mounted on the upright container 
housing and in communication with the inside of said 
upright container housing and operably to supply air flow 
therein; 

(g) a screen agitator assembly including a screen and 
mounted on the upright container housing and operably 
engaged to the material flow channel assembly; 

(h) a cyclone member communicating with said fluid flow 
assembly and having an open bottom; 


(i) a cyclone auger communicating with said open bottom of 
said cyclone member and having a cyclone auger end; 
(j) an air-lock box communicating with said cyclone auger 
end and having a weighted plate member pivotally con- 

nected therewith; and 

said inlet housing assembly comprises a hopper member 
pivotally connected to the container housing assembly by 
a linkage assembly; said linkage assembly comprises a 
shaft rotatably supported by said container housing, a 
lever pivotally mounted to said shaft and an adjustment 
bolt assembly affixed to said hopper member and engaged 
to said lever; said hopper member having a structure 
defining a pair of opposed longitudinal slots; a metering 
roll rotatably disposed in said slots and having one end 
resting against said lever and having another end coupled 
to a means for rotating the metering roll; said hopper 
member having an upper downwardly sloping rectangular 
shaped flange member and a lower downwardly sloping 
rectangular shaped flange member, each terminating in a 
spaced relationship with respect to each other to define an 
opening wherethrough said contaminated granular mate- 
rial to be cleaned passes; said metering roll disposed in said 
opening and the position of said metering roll over the 
opening being adjusted by said linkage assembly. 
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5,098,558 
ADJUSTABLE FEED ACCELERATOR FOR PARTICLE 
SEPARATOR 
Frank S. Knoll, and Arnold H. Jackson, both of Jacksonville, 
Fla., assignors to Carpco, Inc., Jacksonville, Fla. 
Filed Dec. 27, 1989, Ser. No. 456,857 
Int. Cl.5 BO3C 7/04, 7/06 
US. Cl. 209—127.3 


1. In an electrostatic particle separating apparatus compris- 
ing a supply hopper for holding the particles, a generally 
horizontal pan for receiving particles from said hopper, and a 
moving surface for receiving said particles from said pan and 
conducting said particles through an electrostatically charged 
zone to enhance the separation of a portion of said particles 
from the remainder thereof; said pan having a generally in- 
clined receiving upper surface with a pair of spaced side walls, 
a back wall, a front edge, and said upper surface being inclined 
downwardly from said back wall to said front edge with said 
front edge spaced vertically above said moving surface; an 
eccentric motor attached to said pan adjacent said back wall at 
selected vertically spaced locations and adapted to cause said 
pan to vibrate in a generally horizontal direction perpendicular 
to said front edge; a flexible fringe suspended above said upper 
surface closely adjacent to said front edge; said pan being 
supported by and attached to said apparatus through a pair of 
spaced front vibration absorbers and a pair of spaced back 
vibration absorbers, said vibration absorbers being capable of 
absorbing substantially all vibrations of said pan and transmit- 
ting substantially none of said vibrations to the remainder of 
said apparatus; means for selectively attaching said front vibra- 
tion absorbers adjacent said front edge at any of a plurality of 
spaced attachment locations spacedly away from said front 
edge toward said back wall. 


5,098,559 
LIQUID FILTER FOR THE LUBRICATING OIL OF AN 
INTERNAL COMBUSTION ENGINE 

Klaus Mack, Asperg, and Jaroslav Pavlin, Freiberg, both of Fed. 

Rep. of Germany, assignors to Filterwerk Mann & Hummel 

GmbH, Ludwigsburg, Fed. Rep. of Germany 

Filed Oct. 2, 1990, Ser. No. 592,452 

Claims priority, application Fed. Rep. of Germany, Oct. 4, 

1989, 3933059 
Int. Cl.5 BO1D 27/10 

USS. Cl. 210—130 7 Claims 

1. A liquid filter for cleaning the lubricating oil of an internal 

combustion engine, said filter comprising: 

a filter housing defining a filter chamber, a dirty liquid inlet 
leading to said filter chamber, a filtrate outlet leading from 
said filter chamber, a drain passageway, and a shut-off 
valve chamber interposed between said filter chamber and 
said drain passageway such that said drain passageway 
communicates with said filter chamber through said shut- 
off valve chamber; 

a removable cover for closing said filter chamber; 

a replaceable annular filter insert through which liquid to be 
filtered flows radially, said filter insert being disposed in 
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said filter chamber and dividing said filter chamber into a 
dirty liquid chamber into which said dirty liquid inlet 
leads and a filtrate chamber from which said filtrate outlet 
leads; and 

a shut-off valve assembly comprising: 
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bottom portion while preventing fuel from flowing out of 
said bottom portion; 
exit means in a top portion of said chamber for directing a 


flow of fuel out of said chamber; 


a cylindrical valve housing received in said shut-off valve 


chamber, 


a first valve body axially movable within said valve hous- 
ing between a closed position in which said valve body 
engages a valve seat at one end of said valve housing 
and an open position in which said valve body is spaced 


from said valve seat, 
a plunger axially displaceable within said valve housin 


gs 


having a projection extending through the other end of 
said valve housing toward said filter chamber and en- 
gaging said filter insert disposed in said filter chamber, 


oe 
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an equalizing spring interposed between said first valve 
body and said plunger, and 
a valve spring interposed between said valve housing and 
said first valve body for urging said first valve body 
toward said open position, said valve spring 
having a lower spring constant than said equalizing spring; 
whereby, when said filter insert is positioned in said filter 
chamber, said plunger will be displaced by said filter insert 
and the displacement will be transmitted through said 
equalizing spring to said first valve body to urge said first 
valve body into said closed position, and when said filter 
insert is removed, said valve spring will urge said first 
valve body toward said open position to open said drain 
passageway. 


5,098,560 
APPARATUS FOR HEATING AND DEMOISTURIZING 
DIESEL FUEL 
Erwin E. Hurner, 920 Belsly Blvd., South, Moorhead, Minn. 
56560 
Continuation of Ser. No. 566,563, Aug. 13, 1990, abandoned, 
which is a continuation of Ser. No. 309,105, Feb. 13, 1990, Pat. 
No. 4,995,992. This application Feb. 28, 1991, Ser. No. 662,983 
Int. C1.5 BOID 17/032 
US. Cl. 210—136 1 Claim 
1. To a fuel treatment apparatus comprising a chamber 
defined by a side wall, a top and a bottom, and including drain 
means in the bottom thereof, wherein water is separated from 
said fuel during a flow of said fuel through said chamber, the 
improvement comprising: 
inlet means in a bottom portion of said chamber for directing 
a flow of fuel into said chamber, said inlet means including 
buoyant valve means for permitting fuel to flow into said 


an annular recess in said bottom of said chamber with said 
drain means in the bottom of the recess at the bottom of 
said chamber whereby drainage of water from said annu- 
lar recess occurs in a direction opposite to the flow of fuel 
in said chamber. 


5,098,561 
MACHINE FOR INTERCEPTING SOLID 
CONSTITUENTS IN LIQUID STREAMS 
Wolfgang Grabbe, Wunstorf, Fed. Rep. of Germany, assignor to 
Berthold Schreiber and Erhard Schreiber, both of Hanover, 
Fed. Rep. of Germany 
Filed Jan. 23, 1991, Ser. No. 644,836 
Claims priority, application Fed. Rep. of Germany, Jan. 23, 
1990, 4001859 
Int. Cl.5 E03F 5/14; E02B 5/08 


US. Cl. 210—155 23 Claims 


1. A straining machine for interception of solid constituents 
in a stream of liquid, such as sewage, comprising a frame; a 
sloping composite screen mounted in said frame and having a 
lower end immersible into the liquid stream, an upper end 
arranged to be held at a level above the liquid stream, and first 
and second lateral sides extending between said ends, said 
screen comprising a stationary first section with first elongated 
solids-intercepting components extending between said ends 
and a mobile second section with second elongated solids- 
intercepting components extending between said ends and 
alternating with said first components; and means for moving 
said second section relative to said first section along a prede- 
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termined path including a movement outwardly beyond said 
first section so that the second components lift intercepted 
constituents off the first components, thereupon a movement 
toward said upper end and thereafter a movement inwardly to 
redeposit lifted constituents on said first components, said 
moving means comprising tracks provided on said frame along 
the sides of said screen, reciprocable followers in said tracks, 
levers pivotably connected to said followers and to said second 
section at the respective sides of said screen, and means for 
pivoting said levers relative to the respective followers. 


5,098,562 

APPARATUS FOR TREATING DEAERATED WATER 
Yoshihiko Shibata, 83-11, Matsushin, Okayama-Shi, Okayama- 

Ken 704; Yoshihiro Chikamori, 6-16, Numa, Okayama-Shi, 

Okayama-Ken 709-08, and Youichi Shimizu, 348-7, Otami, 

Okayama-Shi, Okayama-Ken 703, all of Japan 

Filed Jan. 29, 1991, Ser. No. 647,320 
Int. Cl1.5 BO1D 19/00 

US. Cl. 210—188 


1. A water treating apparatus having a water passage com- 
prising an ion-removing section which contains material which 
removes ions from water and a degassing section, wherein: 

(a) the ion-removing section is disposed as a central core of 
said apparatus; 

(b) the degassing section comprises a waterproof, air-perme- 
able membrane disposed such that one surface thereof 
forms and defines a water passage and the opposite surface 
thereof forms and defines a gas passage, each of said pas- 
sages being defined by a spacer; 

(c) the waterproof, air-permeable membrane and the spacer 
being spirally connected to each other and spirally wound 
about said central core; 

(d) said water passage in said degassing section being con- 
nected to a soft water inlet from said ion-removing section 
to said degassing section and including an outlet for soft 
water emerging from said degassing section; and 

(e) said gas passage being connected to a gas outlet there- 
from through which the pressure within said gas passage 
is reduced. 


5,098,563 
LOW PRESSURE ION CHROMATOGRAPH FOR THE 
ANALYSIS OF CATIONS 

Zhang Xin-shen, Chengdu, China, assignor to Chengdu Univer- 

sity of Science and Technology, Chengdu, China 
Continuation of Ser. No. 362,758, Jun. 7, 1989, abandoned. This 

application Jan. 29, 1991, Ser. No. 647,431 
Claims priority, application China, Jun. 9, 1988, 88105910.2 
Int. Cl.5 BOID 15/08 

US. Cl, 210—198,.2 5 Claims 

1. In a low pressure ion-chromatograph for the analysis of 
cations and in which eluent is pumped through a sample injec- 
tion valve through a sampler and into a chromatograph separa- 
tion column, the combination of a flow conductivity cell hav- 
ing an eluent inlet and outlet disposed in a cell block at an angle 
B with respect to one another in which said angle B is within 
the range of substantially 45° to 135°, a low pressure electronic 
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micropump connected to pump the said eluent from the said 
separation column to the said cell eluent inlet and out the said 
outlet, and with said low pressure and the resulting operating 
pressure in the ion-chromatograph being adjusted to a pressure 
of the order of 2-3.5 kg/cm?; the said cell eluent inlet serving 


as one cell electrode and being axially disposed in the said cell 
block in-line with a second electrode spaced a predetermined 
distance along such line from the inlet-electrode to define a gap 
therebetween, with the said outlet extending at said angle B 
from said gap; and electronic conductivity detector and re- 
cording means connected to said outlet. 


5,098,564 
AUTOMATIC SELF-CLEANING STRAINER ASSEMBLY 
B. Glenn Miller, and William C. Batten, both of Asheboro, N.C., 
assignors to Thermaco, Inc., Asheboro, N.C. 
Filed Jul. 25, 1990, Ser. No. 557,962 
Int. CL.5 BOID 33/327 
US. Cl. 210—236 


A. oe . ee. 
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26. An apparatus for removing solids from a mixture of 

solids and liquids comprising: 

a) a housing having an input port to receive the mixture of 
solids and liquids, a solids outlet and a drain to receive the 
residue of the mixture after removal of the solids wherein 
said housing includes an outer shell and a removable inner 
drawer unit, such that said inner drawer unit may be 
removed from said outer shell for cleaning and servicing; 

b) a straining apparatus in said drawer unit having substan- 
tially rectangular discrete portions supported for move- 
ment in an endless path having a platform segment and a 
dumping segment, said discrete portions having a leading 
edge pivotally joined to a driving means in said drawer 
unit and an unsecured trailing edge, whereby said discrete 
portions are held substantially horizontal by gravity while 
in said platform segment and free to pivot while in said 
dumping segment wherein said discrete portions are L- 
shaped in cross section, with the shorter leg of the L 
having a pivotal connection to said driving means and the 





2288 


longer leg serving as the straining apparatus portion 
wherein said endless path has a third segment substantially 
below said platform segment in which said discrete por- 
tions hang substantially vertically and are washed of ad- 
hering solids by the residue; 

c) said platform segment being disposed to receive the in- 
coming mixture from said port and retain solids on said 
portions in said platform segment while permitting the 
residue to travel under the influence of gravity to said 
drain and said dumping segment being disposed to permit 
solids to travel under the influence of gravity to said solids 
outlet wherein said platform segment is above said dump- 
ing segment and said discrete portions pivot through more 
than 180 degrees as they travel from said platform seg- 
ment to the end of said dumping segment; 

d) wherein said driving means includes a pair of parallel, 
laterally spaced endless chains having a plurality of dogs 
affixed therealong and said shorter portions of said dis- 
crete portions have a leading edge pivotally joined to a 
dog of each said chain, said chains are trained around 
longitudinally spaced sprockets mounted in said drawer, a 
motor is mounted on said outer shell, a first gear is 
mounted on said outer shell driven by said motor and a 
second gear on said inner drawer is interengageable with 
said first gear to transmit motion from said first gear to 
said chains; 

e) a resilient stop supported in said housing in a position such 
that said discrete portions collide with said stop during 
pivoting such that said discrete portions bounce on said 
stop after collision, thereby dislodging adhered solids 
from said discrete portions; 

f) a separator in said housing between said solids outlet and 
said drain; 

g) said housing including perforated side walls at least par- 
tially surrounding said platform segment and sloping 
upwardly and outwardly therefrom; 

whereby solids in the mixture being supplied to the apparatus 
through said input port are directed to said solids outlet and the 
residue is directed to said drain. 


5,098,565 
FILTER APPARATUS 
Mordeki Drori, 89 Zahal Street, Kiron, Israel 
Filed Jan. 29, 1988, Ser. No. 150,246 
The portion of the term of this patent subsequent to Jun. 19, 
2007, has been disclaimed. 
Int. Cl.5 BOID 29/46 


US. Cl. 210—346 34 Claims 


1. A disk-type filter comprising: 

a housing having an inlet connectable to an upstream pipe 
and an outlet connectable to a downstream pipe; and 

a stack of filter units disposed within said housing for sepa- 
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rating solid particles from a fluid flowing between filter 
units in said stack of filter units from an upstream side of 
said stack of filter units to a downstream side thereof, 

characterized in that said stack of filter units includes a 
plurality of co-operating filter units defining a plurality of 
paired co-operating filter surfaces, including first and 
second surfaces each defining a plurality of fingers, said 
fingers defined by said first surface being arranged in 
registration with said fingers defined by said second sur- 
face, the exteriors of said fingers defined by said first and 
second surfaces communicating with either one of an 
upstream side and a downstream side and the interiors of 
said fingers defined by said first and second surfaces com- 
municating with the other one of said upstream side or 
downstream side, spaces being defined in association with 
said fingers defined by said first and second surfaces and 
being disposed in registration so as to define channels, 
which permit particulate matter to become disengaged 
with said upstream side of said fingers defined by said first 
and second surfaces. 


5,098,566 
OSMOTIC DISTILLATION PROCESS AND 
SEMIPERMEABLE BARRIERS THEREFOR 
Michel S. M. Lefebvre, Point Piper, Australia, assignor to Syr- 
inx Research Institute Pty. Limited, Sydney, Australia 
PCT No. PCT/AU87/00132, § 371 Date Nov. 4, 1988, § 102(e) 
Date Nov. 4, 1988, PCT Pub. No. WO87/06850, PCT Pub. 
Date Nov. 19, 1987 
PCT Filed May 5, 1987, Ser. No. 283,274 
Claims priority, application Australia, May 5, 1986, PH5740 
Int. Cl.5 BOID 69/02 


US. Cl. 210—640 12 Claims 


MOAN FREE MOLECULAR PATH (ym) 


PRESSURE (*Pa) 


5. A process for the concentration of a dilute solution of low 
osmotic pressure by osmotic distillation, comprising the steps 
of: 

a. providing a barrier of a semipermeable matrix of an exter- 
nally hydrophobic, high thermal conductibility material 
having a thickness of less than 50 microns, a minimum 
porosity of 50% of the surface area of the barrier, and 
pore dimension such that the flux is proportional to the 
pore radius (Knudsen) or to the square of the pore radius 
(Poiseuille); 

b. contacting said barrier on a first side with fluid of a first 
osmotic pressure; 

c. contacting said barrier on a second side with fluid of a 
lower osmotic pressure; and 

d. increasing the concentration of the fluid of lower osmotic 
pressure due to the difference in osmotic pressure between 
the two fluids interfacing said barrier. 
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5,098,567 
WASTE WATER TREATING PROCESS 
Takeshi Nishiguchi, Kyoto, Japan, assignor to Nishihara Envi- 
ronmental Sanitation Research Corporation Limited, Tokyo, 
Japan 
Continuation of Ser. No. 202,807, Jun. 3, 1988, abandoned. This 
application Dec. 12, 1990, Ser. No. 626,385 
Claims priority, application Japan, Jul. 31, 1987, 62-192242 
Int. C15 CO2F 3/30 
U.S. Cl. 210—614 


INFLOW OF 
WASTE WATER 


a 


fSSese=e: 


1. In a waste water treatment process employing activated 
sludge or biofilters in aerobic conditions, and then, anaerobic 
conditions to treat waste water containing phosphate ions, the 
improvement which comprises: 

a. adding activated sludge and sulfate reducing bacteria to 
the waste water, and immersing an iron contactor in waste 
water containing phosphate ions flowing into a waste 
water treatment tank; 

. Causing an agitating stream of the waste water to flow 
over the surface of the iron contactor or contactors at a 
velocity of 10 to 20 cm/sec.; 

. under aerobic conditions, providing a dissolved oxygen 
concentration of 1 to 3.2 mg/1 and a redox potential within 
the range from 31 200 to —400 mV to effect corrosion on 
the surface of said iron contactor, and cause iron ions to 
elute from said iron contactor; 

d. then under anaerobic conditions, holding the dissolved 
oxygen concentration at 0 mg/I in the treatment tank, the 
sulfate reducing bacteria acting on the surface of the iron 
contactor to cause corrosion on the surface of the iron 
contactor, and eluting iron ions from the iron contactor; 
and 

. said iron ions eluted from the surface of the iron contactor 
under said aerobic and said anaerobic conditions, reacting 
with phosphoric acid ions in the waste water to produce 
insoluble compounds formed of iron and phosphate ions, 
and removing said compounds of iron and phosphate ions 
from the waste water. 


5,098,568 
SEPTIC TANK SYSTEM WITH CONTROLLABLE 
DISTRIBUTION MEANS 
James E. Tyson, 10621 Six Forks Rd., Raleigh, N.C. 27614 
Filed Nov. 13, 1989, Ser. No. 435,967 
Int. Cl.5 BOID 21/24 
US. Cl. 210—519 2 Claims 

1. A distribution joint for a septic tank system comprising: 

(a) an inlet line having an inlet opening positioned to be 
connected to an effluent line of a septic tank; 

(b) an outlet line in fluid communication with said inlet line 
and having two outlet openings at opposite ends thereof 
positioned to be connected to respective distribution lines; 

(c) wherein the inlet line and the outlet line are offset so that 
a bottom portion of the inlet line intersects a top portion of 
the outlet line; 

(d) a flow divider disposed in a bottom portion of the outlet 
line below the intersection with the inlet line for dividing 
the effluent flowing from the inlet line into the outlet line, 
wherein the flow divider extends generally parallel to the 
axis of the inlet line; and 

(e) a generally cylindrical flow director rotatably mounted 
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in said inlet line and having an end opening for receiving 
effluent flowing through said inlet line and a bottom open- 
ing generally perpendicular to the end opening and 
bounded by first and second edges for directing the efflu- 
ent into the outlet line; said first and second edges being 
normally disposed on opposite sides of the flow divider 
when the flow director is in a central position; 


(f) wherein the flow director is rotatable in a first direction 
to a position in which said first edge is rotated beyond the 
flow divider so that all the effluent is directed to the 
second outlet and wherein said flow director is rotatable 
in a second direction to a position in which said second 
edge is rotated beyond the flow divider so that all the 
effluent is directed to the first outlet. 


5,098,569 
SURFACE-MODIFIED SUPPORT MEMBRANE AND 
PROCESS THEREFOR 

Erwin R. Stedronsky, Richmond Heights, Mo., assignor to Mon- 

santo Company, St. Louis, Mo. 

Filed Dec. 13, 1990, Ser. No. 627,093 
Int. Cl.5 BOID 67/00, 71/10, 71/12, 71/26 

U.S. Cl. 210—500.29 17 Claims 

1. A surface-modified support membrane comprising a poly- 
meric support membrane having a substantially uniform mono- 
molecular layer of a modifying polymer irreversibly adsorbed 
onto essentially all of the surface area thereof, said modifying 
polymer being substantially uniformly cross-linked sufficient 
to provide substantial ethanol stability. 


5,098,570 
MULTI-BLOCK POLYMER COMPRISING A UREA 
PREPOLYMER CHAIN EXTENDED WITH A 
COMPATIBLE SECOND PREPOLYMER, THE 
MEMBRANE MADE THEREFROM AND ITS USE IN 
SEPARATIONS 

Robert C. Schucker, Baton Rouge, La., assignor to Exxon Re- 

search and Engineering Company, Florham Park, N.J. 
Division of Ser. No. 624,160, Dec. 6, 1990, Pat. No. 5,039,422. 

This application May 28, 1991, Ser. No. 706,474 
Int. C1.5 BOID 71/54 

U.S. Cl. 210—500.37 6 Claims 

1. A membrane made of a multi-block polymer comprising a 
first prepolymer urea made by combining a diisocyanate with 
(B) a diamine in an A/B or B/A mole ratio ranging from about 
2.0 to 1.05, chain extended in an about | to 1 mole ratio with a 
second, different and compatible prepolymer selected from the 
group of prepolymers comprising (a) an (A) dianhydride or its 
corresponding tetraacid or diacid-diester combined with a 
monomer selected from (B) epoxy, diisocyanate, polyester, and 
diamine in an A/B mole ratio ranging from about 2.0 to 1.05, 
and (b) an (A) diamine combined with a monomer selected 
from (B) epoxy and dianhydride or its corresponding tetra-acid 
or di acid-diester in an A/B mole ratio ranging from about 2.0 
to 1.05, and mixtures thereof. 
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5,098,571 

CERAMIC FILTER AND PROCESS FOR MAKING IT 
Nobuyuki Maebashi, Kanagawa, Japan, assignor to Toto Ltd., 

Fukueka, Japan 

Filed Nov. 21, 1990, Ser. No. 616,355 
Claims priority, application Japan, Aug. 20, 1990, 2-218542 
Int. Cl.5 BOID 33/21, 24/00 

U.S. Cl. 210—500.23 15 Claims 


8. A sintered ceramic filter having a specified shape and 
comprising 

a base having an aggregate of coarse alumina particles and a 
mixture of fine particles of alumina and zirconia 

said fine particles containing 90 weight percent of alumina 

alumina constituting 80% to 90% of total weight of the 
coarse and fine particles, and 

a dense layer of porous material formed on a surface of said 
base. 


5,098,572 
METHOD AND APPARATUS FOR INCREASING 
SLUDGE CONCENTRATION IN WATER PURIFICATION 
INSTALLATIONS 
Gérard Faup, Versailles, and Jean-Marc Audic, Paris, both of 
France, assignors te Lyonnaise des Eaux, Paris, France 
Continuation of Ser. No. 248,507, Sep. 23, 1988, abandoned. This 
application Sep. 21, 1990, Ser. No. 587,490 
Claims priority, application France, Sep. 24, 1987, 87 13180 
Int. Cl.5 CO2F 3/30 
US. Cl. 210—605 


REACTION TANK 


GENERATOR 
AND /OR 
INIATOR TANK 


1. A method for treating waste water for purification thereof 
in the presence of activated sludge comprising: 

oxidizing said waste water under aerobic conditions: 

nitrifying said water under aerobic conditions to produce a 
mixture of treated water and activated sludge; 

flocculating said mixture; 

separating said treated water and the activated sludge in a 
clarifier and directly recycling separated sludge to the 
untreated wastewater; 

concentrating an excess portion of said treated water and 
activated sludge obtained when the capture rate of efflu- 
ent during said separation step is less than 5-6 grams/liter, 
by flotation with compressed air; 

removing supernatent concentrated sludge and subnatent 
effluent from said flotation step; 

aging said concentrated sludge under aerobic conditions, 
recycling said aged sludge into the untreated wastewater 
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to be purified and directing said subnatent to said floccula- 
tion step. 


5,098,573 
BINARY CONCENTRATION AND RECOVERY PROCESS 
James N. Huckins; Jon A. Lebo, both of Columbia, Mo.; Mark 
W. Tubergen, Lindenhurst, Ill.; Gamini K. Manuweera; Vir- 
ginia L. Gibson, both of Columbia, Mo., and Jimmie D. Perry, 
Fert Collins, Colo., assignors to The United States of America 
as represented by the Secretary of the Interior, Washington, 
D.C. 
Continuation of Ser. No. 581,628, Sep. 12, 1990, abandoned. This 
application Jul. 12, 1991, Ser. No. 730,014 
Int. Cl.5 BOID 61/24 


U.S. Cl. 210—644 6 Claims 


1. A binary process for concentration and recovery of con- 

taminants from an aqueous environment comprising: 

a) filling a thin walled large surface area volume enclosure 
fabricated from a membrane of non-porous polymeric film 
with a class of weight synthetic organic compounds; 

b) suspending said enclosure in an aqueous environment 
containing lipophilic contaminants for a sufficient period 
of time to allow the lipophilic contaminants to become 
concentrated in the polymeric film filled with a class of 
materials including lipids and large molecular weight 
synthetic organic compounds; and, 

c) removing the contaminated enclosure from said aqueous 
environment. 


5,098,574 
MEMBRANE PURIFICATION OF 
SOLUTIONS/SUSPENSIONS OF POLYPHOSPHAZENES 
Jean-Paul Chambrette, Billere; Daniel Morin, Orthiez; Jose L. 
Orozco, Lons, and Philippe Potin, Billere, all of France, 
assignors to Atochem, Puteaux, France 
Filed Feb. 13, 1991, Ser. No. 654,694 
Claims priority, application France, Feb. 13, 1990, 90 01690 
Int. Cl.5 BOID 61/00 
US. Cl. 210—651 


1. A process for the purification of an impure solution or 
suspension of a polyorganophosphazene, comprising contact- 
ing such impure polyorganophosphazene solution or suspen- 
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sion with a semipermeable membrane having a cutoff threshold 
corresponding to the impurities sought to be removed, and 
filtering such impurities therethrough. 


5,098,575 
METHOD AND APPARATUS FOR PROCESSING LIQUID 
SOLUTIONS OF SUSPENSIONS PARTICULARLY 
USEFUL IN THE DESALINATION OF SALINE WATER 
Joseph Yaeli, 8 Rachel St., 34401 Haifa, Israel 
Filed Jan. 29, 1991, Ser. No. 647,087 
Claims priority, application Israel, Jul. 13, 1990, 95075 
Int. Cl.5 BOID 61/00 


US. Cl. 210—652 15 Claims 


1. A method of processing a feed liquid in the form of a 
solution or suspension of a first substance in a first liquid in 
order to reduce the concentration of said first substance in said 
first liquid, comprising the steps: 

(a) subjecting the first liquid to natural osmosis, via a first 
semipermeable body, with respect to an intermediate 
liquid, which intermediate liquid is a solution or suspen- 
sion of a second substance in a second liquid, the second 
liquid being the same as the first liquid and passing 
through said first semipermeable body, the second sub- 
stance being a larger molecular size than the first sub- 
stance and not passing through said first semipermeable 
body, whereby the quantity of said second liquid in the 
intermediate liquid is increased; and then 

(b) subjecting said intermediate liquid to reverse osmosis 
under pressure via a second semipermeable body having 
larger pores than said first semipermeable body to pass 
therethrough said second liquid but to reject said second 
substance of larger molecular size. 


5,098,576 
ADSORBENTS FOR CHROMATOGRAPHY AND 
ADSORPTION PROCESSES 

Karin Cabrera, Grosse Gerau; Willi Jost, Postfach, and Karl- 

Friedrich Krebs, Rossdorf, all of Fed. Rep. of Germany, as- 

signors to Merck Patent Gesellschaft MIT Beschrankter 

Haftung, Darmstadt, Fed. Rep. of Germany 
Continuation of Ser. No. 431,347, Nov. 3, 1989, abandoned. This 

application May 9, 1991, Ser. No. 700,327 

Claims priority, application Fed. Rep. of Germany, Nov. 5, 

1988, 3837614 
Int. Cl.5 BOID 15/08 

US. Cl. 210—656 14 Claims 

12. In an adsorption selective liquid chromatographic pro- 
cess for the separation of two or more different substances by 
the selective concentration of one or more substances onto a 
surface of an adsorbent, the improvement comprising using as 
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said adsorbent silicon carbide or silicon carbide having a non- 
polar radical polymerized onto its surface, wherein said silicon 


“12h 
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carbide is in the form of an essentially unporous powder hav- 
ing a particle size of 1-50 pm. 


5,098,577 
METHOD FOR CONTACTING ACTIVE MATERIAL 
WITH LIQUIDS AND SEPARATING SAME 
John R. McLaughlin, Media, Pa., and Fredric A. Wright, Chat- 
Sh ee ee 
a. 


Filed Jan. 9, 1991, Ser. No. 638,926 
Int. Cl.5 BOID 15/00 
USS. Cl. 210—679 4 Claims 
1. A process for contacting an active material selected from 
the group consisting of adsorbents, catalysts, defoamers and 
ion exchangers with a liquid, comprising the steps of: 

a. contacting a composite particle with a liquid under suffi- 
cient agitation to disperse the composite particles 
throughout the volume of the liquid, said composite parti- 
cles having a density of 60 to 90% of the liquid, said 
composite particles consisting of a hollow microsphere 
with a density of about 0.1 to about 0.9 g/cc and an aver- 
age particle size of about 60 to about 180 microns, and 
particles of said active material bound to said hollow 
microsphere with an adhesive and having an average 
particle size of less than about 25 microns and being se- 
lected from the group consisting of activated carbon, zinc 
oxide, silica gel, magnesium oxide, magnesium silicate, 
polyvinyl polypyrollidone, zeolites, ferrites, hydrophobic 
silica, silica supported metal organic polymers, silica sup- 
ported metal oxides, silica-titania co-gels, metal phos- 
phates, imbiber beads and mixtures thereof, said adhesive 
being nay that will bind the active particles to the hollow 
microsphere, does not promote agglomeration of the 
hollow microspheres, is not soluble in and does not react 
with the liquid in contact with the composite particle; 

b. maintaining agitation and contact for a time sufficient to 
interact with the liquid; 

c. stopping the agitation; 

d. allowing the composite particle to float to the top of the 
liquid; and 

e. separating the composite particle from the liquid. 


5,098,578 
TREATMENT OF GEOTHERMAL BRINE 

Darrell L. Gallup, Chino Hills, and John L. Featherstone, El 

Centrol, both of Calif., assignor to Union Oil Company of 

California, Los Angeles, Calif. 

Filed May 30, 1990, Ser. No. 530,225 
Int. Cl.5 CO2F 1/62 

USS. Cl. 210—696 33 Claims 

1. A method of precipitating at least one metal from a brine 
containing the same comprising contacting a brine containing 
at least one metal selected from the group consisting of iron, 
zinc, manganese, copper, silver and lead, and at least one scale 
forming species selected from the group consisting of silica and 
calcium compounds, with a condensate of steam, derived from 
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the brine, in an amount to provide a mixture having a volume 
ratio of brine to condensate in the range of about 1:2 to 1:10 for 
a time sufficient to precipitate at least one of said metals and 
only a minor amount of said scale forming species. 


5,098,579 
PROCESS FOR REMOVING HEAVY METALS AND 
OTHER IONS FROM AN AQUEOUS SOLUTION 

Charles H. Leigh, and Michel Laurin, both of St. Bruno, Canada, 

assignors to Hydro Quebec, Montreal, Canada 

Continuation of Ser. No. 239,635, Sep. 2, 1988, abandoned, 
which is a continuation-in-part of Ser. No. 14,777, Feb. 13, 1987, 

abandoned. This application Apr. 23, 1990, Ser. No. 524,668 

Int. Cl1.5 CO2F 1/52 

U.S. Cl. 210—724 


WASTE WATER 
CONTAINING CrO47 


NEUTRALIZATION 
(OPTIONAL ) 


1. A method for treating an aqueous solution containing ions 
to be removed in order to remove said ions from said solution 
in a continuous manner, comprising the step of passing a neu- 
tral aqueous solution containing the ions to be removed 
through a container containing at least one metal salt that is 
sparingly soluble in water and that will slightly dissolve in the 
aqueous solution to form a saturated solution of ions that will 
permanently react with the ions to be removed to form there- 
with another salt which is substantially insoluble in water and 
will precipitate, said precipitation disturbing the equilibrium 
between the dissolved ions of the sparingly soluble metal salt 
and said sparingly soluble metal salt in undissolved form, thus 
causing more of said sparingly soluble metal salt to dissolve 
and react with the ions to be removed, 

said neutral aqueous solution being passed through the con- 
tainer at such a speed as to provide contact of said ions to 
be removed with said sparingly soluble salt for a period of 
time sufficient to allow said other substantially insoluble 
salt to be formed, 

wherein said ions to be removed and said sparingly soluble 
salt used for the removal thereof are selected from at least 
one of the following groups: 

(a) the ion to be removed is CN— and the sparingly soluble 
salt is CuCl, CuC704.4H20, NiCO3, ZaCO; or a combina- 
tion thereof; 

(b) the ion to be removed is PO4—3 and the sparingly soluble 
salt is a mixture of CaCO3 and Mg(OH)2; 

(c) the ion to be removed is Al+3 and the sparingly soluble 
salt is Mg(OH)2, Ca3(PO4)2, BaC204, CuC204 or a combi- 
nation thereof; 

(d) the ion to be removed is Ag+ and the sparingly soluble 
salt is CuCl; 

(e) the ion to be removed is Bat? and the sparingly soluble 
salt is Ca3(PO4)2, CaSiO3 or a combination thereof; 

(f) the ion to be removed is Be+? and the sparingly soluble 
salt is BaCO3, CaCO3, FeCO3, MgCO3, MnCO3 or a 
combination thereof; 

(g) the ion to be removed is Bi+3 and the sparingly soluble 
salt is BaCO3, CaCO3, FeCO3, MgCO3, MnCO3;, 
Mg(OH) or a combination thereof; 

(h) the ion to be removed is Cd+? and the sparingly soluble 
salt is BaCO3, CaCO3, FeCO3, MgCO3, MnCO3, Ca3(- 
PO4)2 or a combination thereof; 

(i) the ion to be removed is Ce+3 and the sparingly soluble 
salt is BaCO3, CaCO3, FeCO3, MgCO3, MnCO3, Ca3(- 
PO4)2 or a combination thereof; 

(j) the ion to be removed is Co+? and the sparingly soluble 
salt is BaCO3, CaCO3, FeCO3, MgCO3, MnCO3, 
Mg(OH)2, CaSO3 or a combination thereof; 
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(k) the ion to be removed is CrO4~—? and the sparingly solu- 
ble salt is BaCO3; 

(1) the ion to be removed is CryO4—? and the sparingly 
soluble salt is BaCO3, BaC204, CaCO3, CaSiO3, CaSO3, 
FeCO3, MgCO3, Mg(OH)2, MnCO3 or a combination 
thereof; 

(m) the ion to be removed is Cu+ or Cut? and the sparingly 
soluble salt is BaCO3, CaCO3, FeCO3, MgCO3, MnCO3, 
Mg(OH)2, CaSO; or a combination thereof; 

(n) the ion to be removed is Fe+? or Fe+3 and the sparingly 
soluble salt is Mg(OH)2, Ca2(PO4)2 or a combination 
thereof; 

(0) the ion to be removed is Hg+ or Hg+? and the sparingly 
soluble salt is BaCO3, CaCO3, FeCO3, MgCO3, MnCQO3, 
CuCl or a combination thereof; 

(p) the ion to be removed is Mg*? and the sparingly soluble 
salt is Ca3(PO4)2; 

(q) the ion to be removed is Mn+? and the sparingly soluble 
salt is Ca3(PO4)2; 

(r) the ion to be removed is Nit? and the sparingly soluble 
salt is BaCO3, CaCO3, FeCO3, MgCO3, MnCO3, Ca3(- 
PO4)2, BaC2O4, CaC204, CaSO3 or a combination 
thereof; 

(s) the ion to be removed is Pb+? and the sparingly soluble 
salt is BaCO3, CaCO3, FeCO3, MgCO3, MnCO3, Ca3(- 
PO4)2, BaC204, CaC204, CaSO3 or a combination 
thereof; 

(t) the ion to be removed is Pt+? and the sparingly soluble 
salt is Mg(OH); 

(u) the ion to be removed is Sn+? and the sparingly soluble 
salt is Ca3(PO4)2; 

(v) the ion to be removed is Sr+? and the sparingly soluble 
salt is Ca3(PO4)2; 

(w) the ion to be removed is Th+‘ and the sparingly soluble 
salt is BaCO3, CaCO3, FeCO3, MgCO3, MnCO3, BaC204, 
CuC20,4 or a combination thereof; or 

(x) the ion to be removed is Zn+? and the sparingly soluble 
salt is Ca3(PO4)>. 


5,098,580 
METHOD AND SYSTEM FOR RECEIVING AND 
HANDLING POLLUTED LIQUIDS, ESPECIALLY 
STRATIFIED OIL PRODUCTS IN PETROL AND OIL 
TANKS 
Arne Andersen, Kadhgjvej 4A, Hjortshgj, Denmark, DK-8530 
Continuation of Ser. No. 210,516, Jun. 20, 1988, abandoned. 
This application Oct. 27, 1989, Ser. No. 434,908 
Claims priority, application Denmark, Oct. 21, 1986, 5035/86 
Int. Cl.5 BOID 21/32; C10G 33/06, 33/08; C10M 175/00 
U.S. Cl. 210—745 


6. A method for receiving and handling polluted liquid 
containing in a container means accommodating stratified 
liquid of pure and polluted liquids, the method comprising the 
steps of: 

providing a mobile sewage vehicle having a working tank, a 
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sludge tank and a vacuum pump, a suction side of the 
vacuum pump being selectively connectable with top 
portions of said working tank and said sludge tank, and 
lower portions of said tanks being selectively connectable 
with a suction inlet for connection with an external suc- 
tion conduit permitting a suctioning in of liquid from said 
container means through at least one of liquid sampling 
and liquid inspection means into either of said tanks, a 
liquid pumping means, the suction side of the liquid pump- 
ing means being selectively connectable with the suction 
inlet and the discharge side of the liquid pumping means 
being selectively connectable with a top inlet of at least 
one of the working tank and the sludge tank so as to enable 
a direct inspection of liquid being delivered by said liquid 
pumping means, 

initially suctioning liquid from said container means selec- 
tively into the working tank or the sludge tank in depen- 
dence upon a condition of the liquid being suctioned as 
detected by at least one of the liquid sampling means and 
liquid inspection means, 

monitoring the suctioned liquid to determine a shift between 
clean and polluted liquid, 

shutting off the vacuum pump in response to the occurrence 
of said shift between clean and polluted liquid and operat- 
ing said liquid pumping means so as to thereafter effect 
delivery of the suctioned liquid to the top of the work tank 
or sludge tank in dependence upon the clean or polluted 
condition of the suctioned liquid, and 

re-establishing a suctioning of liquid by the vacuum pump 
selectively to either the working tank or the sludge tank in 
dependence upon the condition of subsequently delivered 
liquid from the container means. 


5,098,581 
METHOD AND DEVICE FOR THE GENERATION OF 
FINE GAS BUBBLES IN A LIQUID 

Walter Roediger, Castillostrasse 6, D-6380 Bad Homburg 

v.d.H., Fed. Rep. of Germany 

Filed Jun. 5, 1990, Ser. No. 532,324 

Claims priority, application Fed. Rep. of Germany, Jun. 5, 

1989, 3918307 
Int. Cl.5 CO2F 1/72 


US. Cl. 210—758 36 Claims 
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33. A method of inputting gas into a liquid comprising the 
steps of: applying gas to aeration elements arranged in the 
bottom area of the liquid, inputting of gas via bubbling-through 
so the bottom area is to a large extent diffused with gas bubbles 
throughout to substantially prevent the circulation of the liq- 
uid. 


5,098,582 
DIVALENT SILVER OXIDE BACTERICIDES 

Marvin S. Antelman, Rehovot, Israel, assignor to N. Jonas & 

Co., Inc., Bensalem, Pa. 

Filed May 9, 1991, Ser. No. 697,782 
Int. Cl.5 CO2F 1/50 

USS. Cl. 210—759 4 Claims 

1. A method for controlling the growth of bacteria in the 
water of swimming pools, hot tubs and industrial cooling 
towers which comprises adding to the water divalent silver 
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oxide in the presence of an oxidizing agent so as to provide a 
source of divalent silver ions. 


5,098,583 
METHOD FOR PRODUCING HIGH SOLIDS SLURRIES 
OF CLAY WATER PRODUCTS 
Gary L. Cobb, Davisboro; Michael W. Ginn, Wrightsville, and 
L. Gene Broxton, Sandersville, all of Ga., assignors to ECC 
America Inc., Atlanta, Ga. 
Filed Jun. 4, 1990, Ser. No. 534,455 
Int. Cl.5 BOID 37/00, 37/03, 39/20 


USS. Cl. 210—767 17 Claims 


PRODUCT RATE 


AC AG AP BC LSA AF 
GRADE 


14. A method for filtering an aqueous slurry of at least par- 
tially dispersed fine particle size kaolin, comprising flowing 
said aqueous kaolin slurry through a ceramic filter plate which 
is characterized by a porous support layer and an overlying 
porous filtration layer, the ratio between the respective mean 
pore sizes of the filtration layer material and the base layer 
material being between about 2 and 50; the pore size in said 
filtration layer being in the range of from about 1 to 3 ym, and 
the pore size in the base layer being in the range of from about 
4 to 50 pm; and said flow through said filter plate being from 
said filter layer toward said base layer, and being effected by 
establishing a fluid pressure differential across the said filter 
plate. 


5,098,584 
METHOD FOR SEPARATING OILS FROM SCUM 
Charles L. Leen, Grand Rapids, Mich., assignor to City Manage- 
ment Corporation, Detroit, Mich. 
Filed Aug. 31, 1990, Ser. No. 575,706 
Int. Cl.5 BO1D 37/00 
US. Cl. 210—768 


1. A method for separation of fuel components from sewage 
scum wherein emulsion formation during the separation is 
substantially eliminated, said method comprising: heating said 
sewage scum with saturated steam at a pressure which mini- 
mizes formation of air emulsions and odor; grinding said sew- 
age scum; preheating a separating means with said steam; 
separating solids and water in said sewage scum from said fuel 
components by oscillating said separating means from about 
20° to about 140° whereby szid solids move primarily verti- 
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cally with a minor horizontal movement to form a rope of 
solids; and recovering said fuel components virtually free of 
water, dirt and debris. 


5,098,585 
AQUARIUM FILTER ASSEMBLY 
Klaus Woltman, Demarest, and Allan H. Willinger, Franklin 
Lakes, both of N.J., assignors to Willinger Bros., Inc., Oak- 
land, N.J. 
Filed Jun. 3, 1991, Ser. No. 709,657 
Int. Cl. AO1K 63/04 
US. Cl. 210—778 


1. An aquarium filter assembly comprising a housing con- 
structed to be mounted so as to depend into an aquarium tank; 

a filtering a element supported within said housing: 

pump means supported in said housing for circulating water 
through the filtering element; 

means for selectively directing water pumped through said 
filtering element to flow into said housing or into said 
aquarium tank, wherein said flow defines an output water 
flow 

an opening in said housing for receiving water from the 
aquarium tank, and 

valve means within said housing operable in response to the 
output water flow from the filtering element to shut off 
the entry of water into said housing through said opening 
when the output water flow is directed into said housing, 
thereby to provide recirculation of water through said 
filtering element and within said housing, and to permit 
entry of water into said housing through said opening 
when the output water flow is directed out of said housing 
into the aquarium tank, thereby to provide circulation of 
water through said filtering element back to the aquarium 
tank. 

23. A method of filtering an aquarium tank utilizing an 
aquarium filter assembly in which a housing contains a water 
impeller pump from which depends a filtering element, means 
for selectively directing water pumped from the filtering ele- 
ment into the housing or back into the aquarium tank, and a 
valve means controlling flow through an opening in the hous- 
ing to prevent entry of aquarium tank water into the housing 
when the output water flow is directed within the housing and 
to permit entry of water into the housing when the output 
water flow is directed back into the aquarium tank, the method 
comprising the steps of: 

(a) inserting the housing into the aquarium tank with the 
pump means not energized to thereby permit entry of 
aquarium tank water through the opening to at least par- 
tially fill the housing above the impeller; 

(b) directing the water flow from the filtering element into 
the housing; 

(c) energizing the pump means whereby the valve will close 
so that the water will recirculate within the housing; and 
thereafter, 

(d) directing the flow from the filtering element back into 
the aquarium tank whereby the valve means will now 
open permitting entry of aquarium tank water into the 
iousing io thereby provide a filtering circulation of the 
aquarium tank water through the filter assembly. 
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5,098,586 
METHOD FOR THE GENTLE SEPARATION OF 
GRANULATE AND WATER 

Joachim Rudolph, Weil der Stadt, Fed. Rep. of Germany, as- 

signor to Werner & Pfleiderer GmbH, Stuttgart, Fed. Rep. of 

Germany 

Filed Aug. 23, 1990, Ser. No. 572,007 

Claims priority, application Fed. Rep. of Germany, Aug. 23, 

1989, 3927769 
Int. Cl.5 BOID 33/17 

U.S. Cl, 210—785 


1. A process for the separation of granulate and water in an 
after-treatment section following a plastic granulator, said 
process comprising feeding a mixture of water and granulate 
onto a vibrating screen for separating the water and granulate, 
said vibrating screen having a determined length and width, 
said mixture of water and granulate being fed onto said vibrat- 
ing screen at an inlet end thereof and said granulate being 
discharged from said vibrating screen at a discharge end 
thereof after removal of water from the granulate, periodically 
applying suction force to the mixture on the vibrating screen, 
over substantially the entire width of the vibrating screen, at 
longitudinally spaced locations disposed within one third of 
the length of the screen beginning at said inlet end, and effect- 
ing the applying of the suction force at said longitudinally 
spaced locations, in alternation, from above and below the 
vibrating screen simultaneously. 


5,098,587 
PROCESS FOR THE PREPARATION OF AN 
OVERALKALINIZED ADDITIVE CONTAINING A 
DERIVATIVE OF BORON, THE ADDITIVE THUS 
OBTAINED AND LUBRICANT COMPOSITIONS 
CONTAINING SAID ADDITIVE 
Pierre Hoornaert, Saint Pierre De Chandieu; Claude Rey, Ly- 
ons; Roger Gallo, Bouc Bel Air, and Catherine Belle, Mar- 
seille, all of France, assignors to Elf France, Courbevoie, 
France 
Continuation of Ser. No. 283,322, filed as PCT/FR88/00137, 
Mar. 16, 1988, abandoned. This application Jun. 29, 1990, 
Ser. No. 546,670 
Claims priority, application France, Mar. 17, 1987, 87 03646 
Int. C1.5 C10M 125/10 
USS. Cl. 252—33.4 29 Claims 
1. A process for the preparation of an overalkalinized addi- 
tive with antiwear action which comprises subjecting a reac- 
tion mixture containing at least one detergent, an oxide, hy- 
droxide or alcoholate of an alkaline or alkaline earth metal, at 
least one nitrogenized and/or oxygenated promoter, a diluent 
oil, a hydrocarbon solvent, to carbonation wherein prior to 
said carbonation or within a few minutes after the commence- 
ment of said carbonation, adding at least one boron derivative 
to the reaction mixture. 
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5,098,588 
NEW CLASS OF LUBRICANTS DERIVED FROM 
ARCHAEBACTERIAL LIPIDS 
Eddie L. Chang, Silver Spring, Md., assignor to The United 
States of America as represented by the Secretary of the Navy, 


Washington, D.C. 
Filed Nov. 29, 1989, Ser. No. 442,961 


Int. Cl.5 C10M 129/20 
US. Cl. 252—52 R 15 Claims 
1. A method of lubricating a metal surface, comprising ap- 
plying to said surface a boundary lipid-lubricant represented 
by the general formulas: 


R4 HO Rs 


O—R2— 


O—R3—-O 


HO Rs 

wherein R2 and R3 are branched biphytanyl carbon chains 
numbering at least 32 carbons, optionally containing cycliza- 
tions or halogenations along the chain, and R4 and Rs are 
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2295 


R! is a structure of the following general formula @): 


e) 


—CH2—CH—O— 
CH2—O(CH2—CH?2—0),—R 


wherein n is 0 or an integer of 1 to 25, 

R is a straight-chain or branched alkyl, alkenyl, aryl or 
alkylaryl group having 1 to 12 carbon atoms; 

R? is an alkylene having 2 to 20 carbon atoms, 

Y is a hydrogen atom, a group having at least one unsatu- 
rated bond or a Si-containing group, 

k is an integer of 1 to 12, 

1 is an integer of 1 to 230, 

m is an integer of 1 to 300, and 

1/d+m)20.1. 


5,098,590 


selected from the group consisting of choline, serine, ethanol- THIXOTROPIC AQUEOUS AUTOMATIC DISHWASHER 


amine, monosaccharides, disaccharides, trisaccharides, poly- 
saccharides, inositol-PO4-phosphoglycerol, phosphatidylcho- 
line, phosphatidylserine, phosphatidylethanolamine, phos- 
phatidylglycerol, phosphatidylinositol, 8B-D-galactopyranosyl- 
8-D-glucopyranose, 


I 
Tf rf eo and 
OH OHOH OH OH OH 


| 

alien 
CH2—C—CH—CH—CH—CH). 
OH OH 


OH OHOH O 


B-D-glucopyranose 


5,098,589 
ION-CONDUCTIVE POLYMER ELECTROLYTE 

Kenji Motogami, Takatsuki, and Shigeo Mori, Kyoto, both of 

Japan, assignors to Dai-Ichi Kogyo Seiyaku Co., Ltd., Kyoto, 

Japan 

Filed Oct. 22, 1990, Ser. No. 602,410 

Claims priority, application Japan, Oct. 26, 1989, 1-280721; 

Oct. 26, 1989, 1-280722 
Int. Cl.5 H01G 4/18; CO8L 71/02 

U.S. Cl. 252—62.2 6 Claims 

1. An ion-conductive polymer electrolyte comprising an 
organic polymer and a soluble electrolyte salt, characterized in 
that said organic polymer is obtained by crosslinking an or- 
ganic compound having an average molecular weight of 1,000 
to 20,000 and having a structure of the following general for- 
mula @: 


ZR")-(R20) mm — YI ®@ 


in which 
Z is a residue of a compound having at least one active 
hydrogen, 


DETERGENT COMPOSITIONS WITH IMPROVED 
STABILITY 
Nagaraj S. Dixit, Kendall Park, and Thomas Davan, E. Bruns- 
wick, both of N.J., assignors to Colgate Palmolive Co., Pis- 

cataway, N.J. 

Continuation of Ser. No. 303,700, Jan. 27, 1989, abandoned, 
which is a continuation of Ser. No. 152,277, Feb. 4, 1988, 
abandoned. This application May 21, 1990, Ser. No. 527,238 
The portion of the term of this patent subsequent to Dec. 24, 
2008, has been disclaimed. 

Int, Cl.5 C11D 7/56, 3/06, 3/08, 7/16 
USS. Cl. 252—99 38 Claims 

1. A process for preparing an aqueous thixotropic automatic 

dishwasher composition which is stable after 12 weeks storage 
comprising a chlorine bleach stable surfactant, at least about 
0.06% of a physical stabilizer consisting of long chain fatty 
acids or their alkali metal salts and a thixotropic thickener in an 
amount effective to provide the composition with a thixotropy 
index of about 2.0 to 10.0; from about 7.5% to about 55% of 
inorganic components comprising alkali metal tripolyphos- 
phates and a chlorine bleach compound in an amount to pro- 
vide about 0.2 to 4% available chlorine; wherein the final 
composition contains from about 30% to about 70% water, 
comprising the steps of: 

(a) mixing the surfactant, physical stabilizer and water to 
form a substantially smooth predispersion; 

(b) forming a thickener premix having a solid phase and a 
liquid phase containing the predispersion from step (a), the 
thixotropic thickener and water and mixing the premix so 
that the thickener is substantially hydrated, deag- 
glomerated and dispersed throughout the premix; 

(c) mixing a main batch material containing the premix from 
step (b) and water while adding the inorganic compo- 
nents; 

(d) entraining air bubbles ranging in size from about 5 to 
about 80 microns in an amount from about 2% to about 
10% by volume in the composition so that the composi- 
tion bulk specific gravity is about equal to the liquid phase 
specific gravity; and 

(e) homogenizing the main batch material to deagglomerate 
any solid particles so as to produce a smooth thixotropic 
automatic dishwasher composition. 
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5,098,591 
PAINT STRIPPER AND VARNISH REMOVER 
COMPOSITIONS CONTAINING ORGANOCLAY 
RHEOLOGICAL ADDITIVES, METHODS FOR MAKING 
THESE COMPOSITIONS AND METHODS FOR 
REMOVING PAINT AND OTHER POLYMERIC 
COATINGS FROM FLEXIBLE AND INFLEXIBLE 
SURFACES 
Edwin Stevens, West Orange, N.J., assignor to Stevens Sciences 
Corp., West Orange, N.J. 
Continuation-in-part of Ser. No. 375,137, Jun. 30, 1989. This 
application Feb. 5, 1990, Ser. No. 475,364 
Int. C1.5 CO9D 9/00; C11D 7/50 
US. Cl. 252—162 34 Claims 

1. A non-caustic composition for stripping a polymeric 

coating from a surface consisting essentially of: 

a. about 0% to about 50% by weight of a terpene compound; 

b. about 10% to about 69% by weight of a compound se- 
lected from the group consisting of pyrrolidones and 
pyrrolidines; 

c. about 5% to about 40% by weight of a high flash point, 
high kauri-butanol (Kg) solvent selected from the group 
consisting of ethylene carbonate and propylene carbonate; 

d. about 10% to about 45% by weight of a polar solvent 
comprising water or a mixture of water and at least one 
additional solvent selected from the group consisting of 
ethanol and isopropanol; and 

e. about 0.02% to about 8% by weight of a hydrophilic 
organoclay rheological additive. 


5,098,592 
METHOD OF ACTIVATING 
N-METHYL-2-PYRROLIDONE (NMP) AND/OR 
DELTA-BUTYROLACTONE (BLO) VARNISH AND 
PAINT REMOVER SOLVENTS 

Kolazi S. Narayanan, Palisades Park, and Frank Fusiak, Ba- 

yonne, both of N.J., assignors to Creative Technologies 

Group, Inc., Greenville, S.C. 

Filed Oct. 1, 1990, Ser. No. 590,722 
Int. CL.5 C11D 7/72, 7/50; C23D 17/00 


USS. Cl. 252—162 14 Claims 





NUMBER OF COATS REMOVED FROM A CURE! 
ON WOOD AFTER 30 MINUTES OF CONTACT 


1. A method for removing paint or varnish from wood or 
metal surfaces which comprises providing a composition con- 
sisting essentially of about 20-70% by weight of NMP, about 
30-80% by weight of BLO, and about 1-30% by weight of 
EEP, and applying the composition to the surface to be 
treated. 


MARCH 24, 1992 


5,098,593 
MIXTURES OF PERCHLOROETHYLENE AND 
MONOCHLOROTOLUENE 

Edward A. Rowe, Grand Island, N.Y., assignor to Occidental 

Chemical Corporation, Niagara Falls, N.Y. 

Filed Dec. 7, 1990, Ser. No. 623,640 
Int. Cl.5 C11D 7/22, 7/50; BO8B 7/00 

U.S. Cl. 252—162 11 Claims 

1. A mixture of tetrachloroethylene and monochlorotoluene 


that does not have a flash point comprising about 25 to about 


85 wt % perchloroethylene and about 15 to about 75 wt % 
monochlorotoluene. 


5,098,594 
CARBONATE/DIESTER BASED SOLVENT 
Patrisha A. Doscher, Kent, Wash., assignor to The Boeing Com- 

pany, Seattle, Wash. 
Continuation-in-part of Ser. No. 354,529, May 19, 1989, 


abandoned, which is a continuation-in-part of Ser. No. 196,903, 


May 20, 1988, Pat. No. 5,007,969. This application Oct. 30, 
1990, Ser. No. 605,630 
Int. Cl.5 BO8B 3/08; CO9D 9/02; C11D 7/50 
U.S. Cl. 252—162 42 Claims 

1. A solvent comprising: 

(a) a mixture of an effective amount of ethylene carbonate 
and propylene carbonate, the mixture containing essen- 
tially equal volumetric amounts of the two carbonates; 

(b) an effective amount of at least one aprotic polar com- 
pound selected from the group consisting of alkyl diesters, 
alkyl diethers, alkyl compounds containing both ester and 
ether groups, and mixtures thereof, the polar compound 
being in essentially equal volumetric amount to the mix- 
ture of carbonates; 

optionally, triethanolamine; 

optionally, N-methyl-2-pyrrolidone; and 

optionally, a nonionic wetting agent of the formula: 


Co9H19—(CH2—CH?2) 20H. 


5,098,595 
TERNARY AZEOTROPIC COMPOSITIONS OF 
1,1,1,2,3,3-HEXAFLUORO-3-METHOXYPROPANE AND 
CIS-1,2-DICHLOROETHYLENE WITH METHANOL OR 
ETHANOL OR ISOPROPANOL OR N-PROPANOL 
Abid N. Merchant, Wilmington, Del., assignor to E. I. Du Pont 
de Nemours and Company, Wilmington, Del. 
Filed Jul. 23, 1990, Ser. No. 555,757 
The portion of the term of this patent subsequent to Jun. 25, 
2008, has been disclaimed. 
Int. Cl.5 C11D 7/30, 7/50; C23G 5/028; CO9K 3/30 
U.S. Cl, 252—171 18 Claims 

1. A composition consisting essentially of an azeotrope of 

(a) about 62-72% by weight 1,1,1,2,3,3-hexafluoro-3- 
methoxypropane, about 22-32% by weight cis-1,2- 
dichloroethylene and about 4-8% by weight methanol 
having a boiling point of about 47.1° C., at substantially 
atmospheric pressure; 

about 67-77% by weight 1,1,1,2,3,3-hexafluoro-3-methoxy- 
propane, about 19-29% by weight cis-1,2-dichloroethy- 
lene and about 2-6% by weight ethanol having a boiling 
point of about 49.8° C., at substantially atmospheric pres- 
sure; 

(c) about 67-77% by weight 1,1,1,2,3,3-hexafluoro-3- 
methoxypropane, about 21-31% by weight cis-1,2- 
dichloroethylene and about 1-3% by weight isopropanol 
having a boiling point of about 51.5° C., at substantially 
atmospheric pressure; or about 66-76% by weight 
1,1,1,2,3,3-hexafluoro-3-methoxypropane, about 24-34% 
by weight cis-1,2-dichloroethylene and about 0.01-2.0% 
by weight n-propanol having a boiling point of about 50.0° 
C., at substantially atmospheric pressure. 





MARCH 24, 1992 


5,098,596 
DETERGENT COMPOSITIONS CONTAINING A 
CARBOXYMETHYLATED ETHOXYLATE WITH 
ELEVATED VISCOSITY 
Dieter Balzer, Haltern, Fed. Rep. of Germany, assignor to Huels 
Aktiengeselischaft, Marl, Fed. Rep. of Germany 
Filed Dec. 1, 1989, Ser. No. 444,427 
Claims priority, application Fed. Rep. of Germany, Feb. 25, 
1989, 3905938 
Int. Cl.5 C11D 1/74, 10/02 
USS. Cl. 252—174.21 13 Claims 
1. An aqueous detergent composition having a viscosity of 
> 1,000 mPa.S, comprising 
a) 5 to 20 wt. % of a carboxymethylated ethoxylate of For- 
mula (I) 
R—O—(C2H40),CH2COOM ( 
wherein 
R is a monounsaturated or polyunsaturated, branched or 
unbranched aliphatic group with 10 to 22 carbon atoms, 
n is an integer of 1 to 10, and 
M is an alkali metal, alkaline earth metal, ammonium, or 
alkylammonium ion; 
b) 0 to 10 wt. % of a carboxymethylated ethoxylate of For- 
mula II 
R’—O—(C2H40),CH2COOM’ 89) 
wherein 
R is a saturated, branched or unbranched aliphatic group 
with 10 to 22 carbon atoms, or an alkylaromatic group 
with 8 to 18 carbon atoms in the alkyl group, 
m is an integer or 1 to 10, and 
M’ is an alkali metal, alkaline earth metal, ammonium, or 
alkylammonium ion; 
c) 1 to 6 wt. % of an electrolyte selected from the group 
consisting of NaCl and NH4Cl; and 
d) water, to make 100 wt. %. 


5,098,597 
CONTINUOUS PROCESS FOR THE PRODUCTION OF 
AZIDE SALTS 
Eugene F. Rothgery, North Branford; David F. Gavin, Cheshire, 
and Kimberly A. Thomas, New Haven, all of Conn., assignors 
to Olin Corporation, Cheshire, Conn. 
Filed Jun. 29, 1990, Ser. No. 545,784 
Int. C1.5 CO1F 1/00; C01D 13/00; CO1B 21/08 
U.S. Cl. 252—182.34 9 Claims 
1. A continuous process for making an alkali metal azide or 
an alkaline earth metal azide which comprises the steps of: 
(a) reacting a first reaction mixture comprising an alkali 
metal nitrite or alkaline earth metal nitrite, a C1-C3 alka- 
nol, and a high boiling acid in a first reactor to form a 
gaseous C1-C3 alkyl nitrite, 
(b) controllably feeding said gaseous C1-C3 alky] nitrite into 
a second reactor and reacting in a controlled manner a 
second reaction mixture comprising said gaseous C1-C3 
alkyl nitrite, hydrazine, and an alkali metal hydroxide or 
alkaline earth metal hydroxide, in the presence of an or- 
ganic solvent, thereby producing an alkali metal azide or 
alkaline earth metal azide, and 
(c) removing said alkali metal azide or alkaline earth metal 
azide from said second reactor and replenishing said reac- 
tion mixture in said second reactor with hydrazine and 
alkali metal hydroxide or alkaline earth metal hydroxide 
to provide a continuous, controlled process for producing 
said alkali metal azide or alkaline earth metal azide. 
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5,098,598 
PERCARBOXYLIC ACIDS 

John P. Sankey, Warrington; Alun P. James, Liverpool; Inderbir 

K. Tranter, Warrington, all of England, and Joseph M. Scho- 

field, Paris, France, assignors to Interox Chemicals Limited, 

London, England 

Filed Dec. 22, 1989, Ser. No. 453,278 

Claims priority, application United Kingdom, Dec. 24, 1988, 

8830235 
Int. Cl.5 CO1B 15/10; CO7C 409/00 

U.S. Cl. 252—186.42 5 Claims 

1. An organic peroxyacid which satisfies one or other of the 
general formulae (1) or (2): 


R?°—CO—NH—C,¢H4—CO—OOH (1) or 


HOO—CO—R°—CO—NH—C¢H4—X (2) 


in which in formula (1) the amido substituent is meta or para to 
the percarboxylic acid group and R¢ represents an alkyl group 
containing from 1 to 5 carbons in formula (1) and in formula (2) 
R? represents a linear or branched alkylene group containing 
from 4 to 7 carbon atoms of which at least 4 are linear and X 
represents hydrogen or a compatible non-released substituent. 


5,098,599 
OPTICALLY ACTIVE COMPOUND AND LIQUID 
CRYSTAL COMPOSITION 

Seiji Hayashi, Kawasaki; Jun Nakauchi, Tokyo; Keiichi Saka- 

shita, Akishima; Yoshitaka Kageyama, Tokyo, and Yoshihiko 

Sako, Tokyo, all of Japan, assignors to Mitsubishi Rayon 

Company Ltd., Tokyo, Japan 

Division of Ser. No. 377,050, Jul. 7, 1989, abandoned. This 

application Sep. 12, 1991, Ser. No. 758,217 

Claims priority, application Japan, Jul. 8, 1988, 63-170146; 

Nov. 14, 1988, 63-287461 
Int. Cl.5 CO9K 19/34, 19/20, 19/12 


U.S. Cl. 252—299.61 1 Claim 


TEMPERATURE (°C) 


6 700 


60 
PROPORTION OF A(mof*/s) 


1. A method for widening the temperature range of the 
liquid crystal phase of a liquid crystal comprising incorporat- 
ing at léast one optically active compound represented by the 
general formula (1): 


CH3 () 


Se 
Oo 


wherein A stands for = & ’ 


N= 


LS 


N 


\ / 
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CHDK 
HK} 
CHK 
OOK} 


—Chh 


0-0-0 


X and Y independently 


Oo Oo 
i] ll 
stand for —CO—, —OC— 


or a single bond, Z stands for a hydrogen atom, a halogen atom 
or a cyano group, R; stands for an alky group or fluoroalkyl 
group having 1 to 18 carbon atoms, R2 stands for an alkyl 
group or alkoxy group having 1 to 18 carbon atoms, and *C 
stands for the asymmetric carbon atom; 
with 1-90 mol% of a non-chiral liquid crystal having a phase 
system of isotropic phase-nematic phase-smectic A phase- 
smectic C phase or isotropic-nematic phase-smectic C 
phase or a mixture thereof within a range not destroying 
the liquid crystal property. 
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5,098,600 
LIQUID CRYSTAL COMPOUND, LIQUID CRYSTAL 
COMPOSITE INCLUDING THE COMPOUND AND 
LIQUID CRYSTAL DEVICE UTILIZING THE 
COMPOSITE 
Shinichi Nakamura; Yoko Yamada, both of Atsugi; Hiroyuki 
Nohira, Urawa; Takao Takiguchi, Tokyo; Takashi Iwaki, 
Isehara, and Takeshi Togano, Yokohama, all of Japan, assign- 
ors to Canon Kabushiki Kaisha, Tokyo, Japan 
Filed Dec. 20, 1990, Ser. No. 630,845 
Claims priority, application Japan, Dec. 22, 1989, 1-333160 
Int. Cl.5 CO9K 19/34, 19/52; COTD 285/12 
U.S. Cl, 252—299.61 22 Claims 
1. A liquid crystal compound represented by the following 
general formula (1): 


os N N 
R\CHCH)—Xx,—a— J pex,—pir 
Ss 


wherein R; is a straight chain alkyl having 1-12 carbon atoms, 
R2 is a straight chain or branched chain alkyl having 1~ 18 
carbon atoms and in which one or more than two methylene, 
not adjoining, may be substituted by —Y—, 


—CH—CH— or —C=C—. Y is O or S, A is —A)— or 
—Ai—A2—, B is —B;— or —B,—B?2—, and Aj, A2, B; and 
B2 each is selected from 


{OF <*) Or 


OOr+O)- 


and a single bond. Z is a hydrogen, halogen, cyano or methyl, 
X, is a single bond when A is a single bond and is —CH2O—, 


when A is not a single bond, n is 0 or 1, X2 is 


ll ll 
fe) oO 


—OCH?2—, or —CH?20, D is 
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-continued 


{O--~Oy 


and * designates an asymmetric carbon atom. 


5,098,601 
Patent Not Issued For This Number 


5,098,602 
NOVEL HALOGEN-CONTAINING ESTER 
COMPOUNDS, AND THEIR INTERMEDIATES, AND 
METHOD OF PRODUCING THE SAME AS WELL AS 
LIQUID CRYSTAL COMPOSITIONS CONTAINING THE 
SAME AND LIGHT SWITCHING ELEMENTS 
Toshihiro Hirai; Atsushi Yoshizawa; Isa Nishiyama; Mitsuo 


Fukumasa; Nobuyuki Shiratori, and Akihisa Yokoyama, all of ' 


Saitama, Japan, assignors to Nippon Mining Co., Ltd., Japan 
Filed May 2, 1989, Ser. No. 346,454 
Claims priority, application Japan, May 11, 1988, 63-112334; 
Oct. 3, 1988, 63-247496; Mar. 2, 1989, 1-48452; Mar. 9, 1989, 
1-57129 
Int. Cl.5 CO9K 19/12, 19/20; COTC 69/76, 69/88 
U.S. Cl. 252—299.65 5 Claims 


- o 
100 (Carpound of 
Mixing Ratio (mot %) aes) 
1. A novel halogen-containing ester compound represented 
by the following general formula (I): 


@® 


x ¥ 


O CKH2K+1 


wherein R is an alkyl group of 1-18 carbon atoms, A is selected 
from a single bond, —O—, —COO— and —CO—, both of X 
and Y are halogen atoms or either of X and Y is a halogen atom 
and the other is a hydrogen atom, each of m and n is 0 or 1 
provided m+n=0 or 1, and each of k and | is an integer of 1 
to 16 provided k<1. 


5,098,603 
STABILIZED PHENOL SOLUTION 

Daniel Perlman, Arlington, Mass., assignor to Eastman Kodak 

Company, Rochester, N.Y. 

Filed Jan. 16, 1990, Ser. No. 465,834 
Int. C1.5 BOIF 1/00; CO9K 3/30; CO7C 39/04 

U.S. Cl. 252—305 12 Claims 

1. A stabilized phenol solution, comprising: 

(a) phenol; 

(b) a buffer of about pH 5.0-37.6 in an amount sufficient to 

saturate the phenol; and 


CHEMICAL 


(c) an ion chelator. 
8. A container for maintaining the chemical stability of a 


buffered saturated phenol solution in an inert gas atmosphere 
comprising: 


a quantity of buffered saturated phenol solution having a pH 
value of about 5.0 to $7.6; 

wall means for confining and protecting said solution, said 
wall being opaque to light, chemically unreactive to phe- 
nol and having a discharge outlet through which the 
phenol solution can be dispensed; 

delivery and valve means of said outlet controlling the flow 
of said phenol solution through said outlet, wherein one or 
more portions of said valve means that contacts said solu- 
tion comprises a material of acetal. 


5,098,604 
CATION-ACTIVE COMPOSITIONS AND THEIR 
APPLICATION TO BITUMINOUS EMULSIONS 

Rene L. A. Brouard, L’Isle-Adam, and Luc E. A. Navascues, 

Paris, both of France, assignors to Ceca, S.A., France 
PCT No. PCT/FR89/00144, § 371 Date Nov. 16, 1989, § 102(e) 

Date Nov. 16, 1989, PCT Pub. No. WO89/09089, PCT Pub. 

Date Oct. 5, 1989 

PCT Filed Mar. 28, 1989, Ser. No. 455,433 
Claims priority, application France, Mar. 30, 1988, 88 04166 
Int. Cl.5 BOIF 17/16, 17/46; BO1J 13/00 

U.S. Cl, 252—311.5 10 Claims 

1. Compositions of non-flammable, aminated cation-active 
derivatives which are absolutely liquid at room temperature, 
and which completely preserve their liquidity when remaining 
indefinitely exposed to the atmosphere, and which do not lead 
to the formation of gels, precipitates or deposits when they are 
kept for prolonged periods at temperatures close to zero de- 
grees centigrade or which do not lead to the formation of gels, 
precipitates or deposits that persist for long periods of time 
upon return to room temperature, comprising from about 20 to 
80% by weight of an at least ten carbon atom alkyletheramine 
of the general formula: 


R—O—(CH2),—[—NH—(CH2)m—]p—NH2 
in which R is a branched alkyl chain, of the formula: 


Res 
CH3 


in which q has the value 2 to 5, 

n is a whole number equal to 2 or 3 

m is a whole number equal to 2 or 3, and 

p is a number which can have any value from 0 to 3, 

and correspondingly, from about 80 to 20% by weight of 
oxyalkylated fatty amines or polyamines of the general 
formula: 


I Sia Mt 
Q' 


in which R’ is a saturated or unsaturated, linear hydrocarbon 
chain, containing 10 to 22 carbon atoms, 

m’ is a whole number equal to 2 or 3, 

p’ is a number which can have value from 0 to 3, 

Q,’ Qi and Q: are each hydrogen, or a hydroxyethyl group- 
CH2—CH2—OH, or a hydroxyethyloxyethyl group- 
CH2—CH2—O—CH2—CH2—OH, and can be identical 
or different, with the sole condition being that they are not 
all hydrogens. 

5. The method of making bitumen emulsions suitable for use 
in constructing roadways, comprising admixing a melted bitu- 
men and a dispersant phase and an emulsifying aqueous com- 
position, said aqueous composition containing a cation-active 
composition comprising from 20 to 80% by weight of at least 
10 carbon atoms alkyletheramines of general formula: 
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R—O—(CH2)n—[—NH—{CH2)m—]p—NH2 


in which R is branched alkyl chain, of the formula: 


CH 1 CH Cay CHa 


CH3 


in which q has the value 2 to 5, 

n is a whole number equal to 2 or 3, 

m is a whole number equal to 2 or 3, and 

p is a number which can have a value from 0 to 3, 

and from 80 to 20% by weight of oxyalkylated fatty amines 
or polyamines in accordance with the general formula: 


et ee ee 
Q’ 


in which R’ is a saturated or unsaturated, linear hydrocarbon 
chain, containing 10 to 22 carbon atoms, 

m’ is a whole number equal to 2 or 3, 

p’ is a number which can have an value from 0 to 3, 

Q,’ Qi and Q2 are each hydrogen, a hydroxyethyl group- 
CH2—CH2—OH, or a hydroxyethyloxethyl group- 
CH2—CH2—O—CH2—CH2—OH, and can be identical 
or different, with the sole condition being that they are not 
all hydrogens. 


5,098,605 
VINYL PHENOL POLYMERS FOR DEMULSIFICATION 
OF OIL-IN-WATER EMULSIONS 
Rudolf S. Buriks; Allen R. Fauke, both of St. Louis, Mo., and 
David J. Poelker, Belleville, Ill., assignors to Petrolite Corpo- 
ration, St. Louis, Mo. 
Filed Dec. 19, 1989, Ser. No. 452,864 
Int. Cl.5 BOID 17/04 
US. Cl, 252—343 10 Claims 
1. A method of resolving an oil-in-water emulsion compris- 
ing contacting the emulsion with a demulsifying effective 
amount of a demulsifier polymer having repeating units of the 
structure 


OH 


or salts thereof, said polymer having a molecular weight of 
from about 5,000 to about 90,000 and being derived from a 
composition comprising about 30 to 100 mole percent acetoxy- 
styrene and from 0 to about 70 mole percent of a comonomer 
selected from the group consisting of styrene, methylstyrene, 
ethylstyrene, isobutylstyrene, 1,3-butadiene, isoprene, acrylic 
acid, methacrylic acid, and a lower alkyl ester of acrylic or 
methacrylic acid. 
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5,098,606 
EMULSIFIED COMPOSITION 

Hideo Nakajima; Miyuki Okabe, and Satoshi Tomomassa, all of 

Yokohama, Japan, assignors to Shiseido Company Ltd., To- 

kyo, Japan 

Filed Nov. 6, 1990, Ser. No. 609,507 
Claims priority, application Japan, Nov. 20, 1989, 1-302443 
Int. Cl1.5 BO1D 17/00 


US. Cl. 252—358 7 Claims 


& 


PARTICLE SIZE (nm) 


3 


2 3 4 
(A) / (0) 


1. An emulsified composition comprising: 

(A) a lipid soluble drug and a lipid; 

(B) a material selected from the group consisting of a sugar, 
a sugar alcohol and a mixture thereof; 

(C) water; 

(D) a material selected from the group consisting of a water 
soluble nonionic surfactant having a molecular weight of 
1000 or more, and a phospholipid and a water soluble 
nonionic surfactant having a molecular weight of 1000 or 
more; 

wherein (A)/(D) is 0.5 to 5 (weight ratio), the emulsified parti- 
cles in the composition having an average particle size of 0.010 
to 0.070 pm. 


5,098,607 

PROCESS FOR STABILIZING PERCARBOXYLIC ACID 
Yukio Inaba; Takafumi Hirakawa; Hiromi Yabuta, and 

Hiroyuki lida, all of Ube, Japan, assignors to Ube Industries 

Ltd., Yamaguchi, Japan 

Filed Nov. 29, 1990, Ser. No. 619,767 
Claims priority, application Japan, Dec. 8, 1989, 1-317702 
Int. Cl.5 CO9K 15/18 


US. Cl. 252—384 15 Claims 


1. A process for stabilizing a percarboxylic acid character- 
ized in that the percarboxylic acid is mixed with at least one 
pyridine derivative selected from the group consisting of pico- 
line, ethylpyridine, conyrine, lutidine and N-oxide thereof. 
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5,098,608 
TRANSPARENT SOLID DETERGENT COMPOSITIONS 
CONTAINING N-ACYL ACIDIC AMINO ACID SALTS 
Kiyoshi Miyazawa; Kenichi Tomita, both of Yokohama; Yo- 
shinobu Saito, Ibaraki; Nobuyuki Kishi, Ibaraki; Hirokatsu 
Kurimoto, Ibaraki; Hajimu Itoh, Fharaki, and Tetsuo Nishina, 
Ibaraki, all of Japan, assignors to Shiseido Company Ltd., 
Tokyo and Shieido Honey-Cake Industry, Ltd., Osaka, both 
of, Japan 
Filed Sep. 25, 1990, Ser. No. 588,043 
Claims priority, application Japan, Sep. 29, 1989, 1-255034; 
Nov. 21, 1989, 1-304280 
Int. Cl.5 C11D 3/33, 7/32, 9/30, 17/00 
US. Cl. 252—546 5 Claims 
1. A transparent solid detergent composition comprising 35 
to 80 percent by weight of salts of an N-Cj0-22 long chain acyl 
acidic amino acid composed of the alkali metal salt and the 
ethanolamine salt, the molar constituent ratio of the alkali 
metal and ethanolamine being 20:80 to 35:65. 


5,098,609 
STABLE HIGH SOLIDS, HIGH THERMAL 
CONDUCTIVITY PASTES 

Sushumna Iruvanti, Wappingers Falls; Rakesh K. Gupta, Wil- 

liamsville, and Eli Ruckenstein, Amherst, all of N.Y., assign- 

ors to The Research Foundation of State Univ. of N.Y., Al- 

bany, N.Y. 

Filed Nov. 3, 1989, Ser. No. 431,283 
Int. Cl.5 HO1B 1/06; CO8L 91/00 

USS. Cl, 252—511 14 Claims 

1. A paste comprising a thermally conducting solid filler 
selected from the group consisting of Al, Cu, Ag, SiC, AIN, 
BN, Diamond, VB, VB2, Al2O3, ZnO, MgO, SiO2 and mix- 
tures thereof; a stabilizing dispersant selected from the group 
consisting of monomer fatty acid esters and salts thereof, oligo- 
mer fatty acid esters and salts thereof, polymer fatty acid esters 
and salts thereof, petroleum sulfonates, polyimides and polyes- 
ters; nonaqueous electrically resistive liquid carrier capable of 
forming a continuous phase with said dispersant; said paste 
containing between 5 and 40 volume percent liquid carrier; 
between 1 and 20 percent stabilizing dispersant based upon 
weight of solid filler; between 55 and 80 volume percent solids 
consisting of solid filler and dispersant; said paste being highly 
concentrated, stable, thermally conducting and electrically 
resistive. 


5,098,610 
CONDUCTIVE THERMOPLASTIC RESIN 
COMPOSITION 
Michiya Okamura; Hiroshi Yui; Norio Matsuo; Shuji Hamano, 
and Takeshi Hatakeyama, all of Yokkaichi, Japan, assignors 
to Mitsubishi Petrochemical Co., Ltd., Tokyo, Japan 
Filed Oct. 29, 1990, Ser. No. 604,246 
Claims priority, application Japan, Nov. 13, 1989, 1-292380 
Int. Cl.5 HO1B 1/06 
U.S. Cl, 252—511 11 Claims 

1. A conductive thermoplastic resin composition which 

comprises 

(a) 30 to 86% by weight of a thermoplastic aromatic poly- 
carbonate, 

(b) 2 to 15% by weight of a high density polyethylene hav- 
ing a density of 0.945 to 0.970 g/cm? and a melt flow rate 
of 0.1 to 30 g/10 min, 

(c) 5 to 20% by weight of a glass fiber having an average 
diameter of 3 to 15 wm and an average length of 0.05 to 10 
mm, 

(d) 5 to 20% by weight of a carbon fiber having an average 
diameter of 3 to 20 ym and an average length of 0.03 to 15 
mm, and 

(e) 2 to 15% by weight of a conductive carbon black which 
is oil furnace black. 
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5,098,611 
ELECTRICAL RESISTORS, ELECTRICAL RESISTOR 
PASTE AND METHOD FOR MAKING THE SAME 
Toshimitsu Honda; Tadahiko Yamada; Kazuji Onikata, and 
Shoichi Tosaka, all of Gumma, Japan, assignors to Taiyo 
Yuden Co., Ltd., Tokyo, Japan 
Division of Ser. No. 138,439, Dec. 28, 1987. This application 
Dec. 26, 1989, Ser. No. 457,291 
Claims priority, application Japan, Feb. 28, 1987, 62-45615; 
Feb. 28, 1987, 62-45619; Apr. 30, 1987, 62-104415; Apr. 30, 
1987, 62-104416 
Int. Cl.5 HO1B 1/06 


US. Cl. 252—518 18 Claims 


| AA ips ie. 


1. An electrical resistor comprising a sintered body contain- 
ing 30 to 96% by weight of at least one molybdate selected 
from the group consisting of (A) to (G) and 4 to 70% by 
weight of glass; 

(A) Molybdates of alkaline earth metals, 

(B) Molybdates of zinc, 

(C) Molybdates of elements Y, La, Ce, Pr, Nd, Sm, Eu, Gd, 
Tb, Dy, Ho, Er, Tm, Yb and Lu, and complex molybdates 
of two or more of said elements, 

(D) Molybdates of aluminum 

(E) Molybdates of elements zirconium and hafnium, and 
complex molybdates thereof, 

(F) Molybdates of elements niobium and tantalum, and com- 
plex molybdates thereof, and 

(G) Molybdates of manganese. 


5,098,612 
METHOD OF PREPARING SOLIDIFIED AND 
STABILIZED HAZARDOUS OR RADIOACTIVE 
LIQUIDS 
Farrell D. Rowsell, 2665 Belcastoro St., Las Vegas, Nebr. 89117 
Continuation-in-part of Ser. No. 285,719, Dec. 10, 1988, 
abandoned. This application Jul. 9, 1990, Ser. No. 550,717 
Int. Cl.5 G21F 9/00 
U.S. Cl. 252—628 7 Claims 
1. In the solidification of an aqueous liquid or sludge to 
produce an unpourable, free standing solid mass, an improved 
method for reducing the dimensional expansion of said solid 
mass during said solidification comprising: 
mixing particles of a cementitious material comprising 
Portland cement, gypsum, fly ash, kiln dust, lime, or mix- 
tures thereof, with between about 0.1 and about 20%, by 
weight, of a fluid silicone polymer to produce a silicone 
coated cementitious material, 
adding to said aqueous liquid or sludge a solidifying compo- 
sition comprising a mixture of a clay selected from the 
group consisting of sodium montmorillonite, attapulgite, 
sepiolite, and mixtures thereof, and said silicone coated 
cementitious material, wherein the ratio of said clay:said 
silicone coated cementitious material is between about 1:4 
and 4:1, by weight, respectively, 
mixing said aqueous waste and said solidifying composition 
until substantially homogeneous, and 
allowing the resulting mixture to set for at least about three 
days. 
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5,098,613 5,098,614 
ANTI-INFLAMMATORY AGENTS ADJUSTABLE BUBBLE BEND 
Nancy G. Bollinger; Theodore Goodson, Jr., and David K. Her- Chiu-Tseng L. Yeh, 45, Hsin Ming St., and Pu-Chen Yeh, 62, 
ron, all of Indianapolis, Ind., assignors to Eli Lilly and Com- | Chung Hsing Road, both of Yang Mei, Taoyuan, Taiwan 


pany, Indianapolis, Ind. Filed Jan. 14, 1991, Ser. No. 640,906 
Division of Ser. No. 361,373, Jun. 5, 1989, Pat. No. 4,945,099. 


Int. Cl.5 BOIF 3/04 
which is a continuation-in-part of Ser. No. 2,542, Jan. 12, 1987, U.S, Cl. 261—64.1 
abandoned. This application Jul. 11, 1990, Ser. No. 551,221 
Int. Cl.5 C11C 1/00; A61K 31/41 
US. Cl. 260—413 14 Claims 
1. A compound of the formula 


1 Claim 


R3 


or a pharmaceutically acceptable base addition salt thereof, 
wherein: 

R, is hydrogen or R'‘OOC—; 

Z is —(CH2),—or phenylene; 

n is 1-8; 

G is —CH2—, —C(=NOH)—or 


1. An adjustable bubble bend comprising and being charac- 

terized: 

a bend body being one-piece formed, including three com- 
municated holes, i.e. leftward, rightward and upper holes, 
the end face of said leftward hole having formed a cover 
opening and having a cover through hole thereon made in 
certain size subject to actual requirement; upper end of 

Oo bend body having upper and lower through holes pro- 

ll vided in convenience for mounting worm control device 
“— and air control device; upper end of said air control device 
having a screw joint portion with a notch, and lower end 
having a setting portion, and the notch at bottom end of 


R2 is hydroxy, halo, or —O—(CH2)m—Y; 
bend body having a rail groove for setting with a seal 


R3 is C;—C¢ alkyl, C)-C¢ alkanoyl, C2-C4 alkenyl, C;-C4 


alkoxy, hydroxy-substituted C;-C3 alkyl, or —CH2—D; 
A is a bond or straight or branched chain C;-Cjo alklidene; 
Rg is Cy-C¢ alkyl, C2-C¢ alkenyl, C2-C¢ alkynyl, hydroxy, 
[—CN,] halo, —N3, —NRsRs6, —COR7, —S(O),—(C- 
1~C4 alkyl), 1,2,4-triazol-1-yl, [5-tetrazolyl optionally sub- 
stituted with a C2-C4 alkyl group or —(CH2)gCOOR’,] or 
phenyl optionally substituted with one or two groups 
selected from halo, [cyano,] C;-C3 alkyl, trifluoromethyl, 
[—CH2CN,] —CH2Br, Ci-Cy4 alkoxy, —S(O),p—(Ci—C4 
alkyl), acetenyl, or —COOR’, [5-tetrazolyl, or 5-tetrazolyl 
substituted with C;-C4 alkyl or —(CH2)7—COOR’} 
where each R’ is independently hydrogen or C)-C4 alkyl; 


cover; and 


a worm control device including a guide rod, a cover plate 


and knob, upper and lower ends of said guide rod having 
a thread portion respectively, and upper end being pro- 
vided to screw with the knob, lower end being provided 
to screw with the cover plate and being mounted at bend 
body to control the cover plate moving up and down 
reciprocatingly; and 


an air control device including an air adjuster knob and air 


conduit wherein the top at the inner end of said air ad- 
juster button having a convex ring being screwed at screw 
joint portion at upper end of through hole of bend body, 
said air conduit being inserted at the setting portion at 


m is 1-4; 


qis 1-4 lower end; and 


a seal cover resembling an inverted L shape and outer edge 


Y is hydrogen or —CN; 

D is halo, Cj-C4 alkoxy; or —S—(C1-C4 alkyl): 

Rs and R¢ are independently hydrogen, C;-C3 alkyl, or 
C2-C4 alkanol, or when taken together with the nitrogen 
atom to which they are attached form a morpholino ring; 

R7 is hydroxy, C;-C4 alkoxy, halo, —NRsR6, —NHOH, 
—N(CH3)OH, 


each p is 0, 1, or 2, 


provided that when A is a bond, R4 must be C;-C¢ alkyl or 
an optionally substituted phenyl group, and further pro- 
vided that when one of Rs and R¢ is C2—C4 alkanoyl, the 
other of Rs and R¢ is hydrogen. 


having a rail groove fitting the rail groove of notch at 
lower end of bend body to enable the seal cover be fully 
set at the bend body, and upper end having a hole pro- 
vided to mount with air conduit being opposite against the 
through hole of bend body and further to enable seal 
cover be set with the bend body more securely, lower end 
having a hole communicating with the cover opening of 
bend body, and frontal edge being extending forward near 
the bottom side of air conduit, and joint portion of seal 
cover with bend body having a cover rail groove; 


said worm control device being mounted in the through hole 


at upper end of bend body and provided to enable the 
cover plate to move up and down along the cover rail 
groove between seal cover and bend body by means of the 
knob at upper end of guide rod in order to control the size 
of cover opening and to control the amount of water flow, 
and size of cover opening being permitted to be designed 
at random, and cover opening being not eccentric with 
the cover plate, said bend body being one-piece formed, 
the convex ring on the top at inner end of said air adjuster 
knob being permitted to match the notch of screw joint 
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portion of bend body to control the volume of air fed as 
well as to reduce the noise. 


5,098,615 
MULTIPLE-DOWNCOMER CONTACTING TRAY WITH 
FLUID DIRECTING BAFFLES 
Michael R. Resetarits, Depew, N.Y., assignor to UOP, Des 

Plaines, Ill. 
Filed Oct. 19, 1990, Ser. No. 600,636 
Int. Cl1.5 BOIF 3/04; BO1ID 3/18 
USS. Cl. 261—114,1 


1. A vapor-liquid contacting tray having a generally circular 

circumference and comprising: 

(a) a disk-shaped vapor-liquid contacting deck having an 
upper first side and a lower second side, said deck being 
comprised of a perforated tray material; 

(b) at least two trough-shaped downcomer means each 
formed by two opposing sidewalls and two end walls 
which are shorter than the side walls, with the sidewalls 
and end walls oriented perpendicular to the plane of the 
tray, each downcomer having a substantially open inlet 
located on the first side of the contacting deck and a liquid 
sealable outlet means located on the second side of the 
contacting deck; 

(c) a plurality of liquid flow control baffles extending be- 
tween opposing side walls of the downcomer means at 
spaced points along the sidewalls and being at least par- 
tially located within the downcomer means; 

(d) a plurality of fluid flow control baffles which are substan- 
tially parallel to said sidewalls and extend away from said 
contacting deck upper first side beyond said downcomer 
means inlet, with one of said fluid control baffles being 
positioned between said sidewalls of each downcomer 
means; 

(e) a vapor flow control baffle which is substantially perpen- 
dicular to the contacting deck and extends across the first 
side of the contacting deck at an angle greater than 45 
degrees from the downcomer means; and 

(f) a plurality of bubble-promoting devices located on the 
contacting deck between the downcomer means. 


5,098,616 
METHOD FOR FORMING A CURVED PROJECTION 
SCREEN 
Michael King, and John Warren, both of Quebec, Canada, as- 
signors to CAE Electronics Ltd., Montreal, Canada 
Filed Nov. 19, 1990, Ser. No. 615,419 
Int. Cl.5 B29C 51/10 
US. Cl. 264—1.9 7 Claims 
1. A method for forming a curved projection screen from a 
single, continuous sheet of material, comprising: 
providing a cylindrical forming drum having a top end and 
a bottom end, a top stand-off rim at the top end of said 
forming drum and a bottom stand-off rim at the bottom 
end of said forming drum, said forming drum comprising 
a double-wall cylinder having an inner wall and a concen- 


CHEMICAL 


2303 


tric outer wall spaced from said inner wall to define an air 
circulation space between said wails; 

said outer wall having a series of openings; 

said inner wall having an opening for receiving a hose from 
a source of hot air under pressure; 

said method comprising: 

mounting said sheet of material, having a length and a width, 
around the outer surface of the forming drum so that the 
width of the material extends from the bottom to the top 
end of the forming drum and overlaps the top and bottom 
stand-off rims; 

clamping said sheet of material to the drum by mounting a 
first clamp over said sheet of material at the top stand-off 
rim and a second clamp over said sheet of material at the 
bottom stand-off rim; 


heating the mounted sheet of material to a forming tempera- 
ture; 

blowing hot air through said hose and through said opening 
in said inner wall into said air circulation space, said hot 
air subsequently being expelled from the air circulation 
space through the openings in said outer wall to force said 
material outwardly to assume a shape having a curved 
cross-section along the width thereof; 

terminating said step of blowing hot air when the correct 
degree of curvature of the sheet of material has been 
obtained; 

removing the shaped sheet of material from the forming 
drum; and 

trimming the shaped sheet of material as required. 


5,098,617 
PROCESS OF MAKING A CARBON-CONTAINING 
ELECTRODE 

Dietrich Schuster, Am Kifernberg 7, 6741 Frankweiler/Pfalz, 

Fed. Rep. of Germany 
Continuation of Ser. No. 326,556, Mar. 21, 1989, abandoned. 
This application Aug. 27, 1990, Ser. No. 576,190 

Claims priority, application Fed. Rep. of Germany, Mar. 23, 


1988, 3809758 
Int. Cl. B29C 67/00, 71/00 
US. Cl. 264—27 14 Claims 
1. Process for the production of carbon-containing elec- 


trodes comprising: 


mixing a non-conductive activated charcoal containing ma- 
terial with a non-conductive vinylpolymer-containing 
material, 

forming the mixture into a desired electrode shape, and 

heating and pressurizing the formed mixture to a tempera- 
ture and pressure sufficient to effect a chemical change of 
the vinypolymer and to form a stable crystalline layered 
structure connected with a stable chain of alternating 
double bonds, with electron conductance occurring on 
the layered structure and ion-conductance in the chain 
structure so that the resultant electrode becomes conduc- 
tive, 

wherein mixing comprises combining activated charcoal and 
a vinylpolymer of the general formula: 
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whereby 
X=1 to 100000 
R’=halogen or ester-group 
R” =hydroxyl-group 
R’’=ether-group 

where the position of the substituents R’, R” and R””’ is 
exchangeable among each other, 

said activated charcoal and vinylpolymer being further 
mixed with a 7.5% solution of polyvinylchloride in tetra- 
hydrofuran to form a sludge which is dried, pulverized 
and placed in a form, and then subjected to a pressure of 
2-2000 bar and a temperature of 40° to 300° C. to thereby 
yield an electrode. 


5,098,618 
SURFACE MODIFICATION OF PLASTIC SUBSTRATES 
Joseph Zelez, R.D. #1, Box 473E, Henryville, Pa. 18332 
Filed Mar. 14, 1990, Ser. No. 493,274 
Int. Cl.5 B29C 35/08 
US. Cl. 264—22 7 Claims 
1. A process for treating a plastic substrate to increase its 
hydrophilic wettability and reduce its hydrophobicity, said 
process comprising: 
(a) providing a plastic substrate; and 
(b) exposing said plastic substrate to electromagnetic radia- 
tion from a source emitting radiation in the UV region at 
wavelengths of about 185 nm and about 254 nm at an 
energy of from about 10 to about 15 mWatts/cm? for a 
period of time between about 5 and 120 minutes at a dis- 
tance of not more than about 0.75 cm from said source in 
the presence of oxygen and in the substantial absence of 
any other gas to thereby increase its hydrophilic wettabil- 
ity and reduce its hydrophobicity. 


5,098,619 
PROCESS FOR FORMING HIGH QUALITY FERRITE 
MAGNETS 
George Facaros, Alma, Mich., assignor to Hitachi Metals Inter- 
national, Ltd., Purchase, N.Y. 
Filed Oct. 2, 1989, Ser. No. 415,612 
Int. Cl.5 BO6B 1/02 
USS. Cl. 264—24 13 Claims 
1. An improved process for forming high quality magnets 
comprising the steps of: 
a) pre-milling a ferrite magnetic material according to the 
substeps of: 
(1) dry milling said material to a particle size of about 25 
microns; and 
(2) wet milling said dry milled particles to a particle size of 
about 0.7 to 1.2 microns; 
b) pressing said material into a preform shape in the presence 
of an orienting magnetic field; 
c) granulating said preformed material to a convenient small 
size; 
d) heating the resultant granules to a first temperature less 
than that required for final sintering; 
e) milling said granules to a particle size of about 0.9 to 2.0 
microns; 
f) molding said milled material in the presence of an orient- 
ing magnetic field into a desired form; and 
g) sintering said pressed material at a second temperature 
higher than said first temperature adequate to establish 
good magnetic properties in said material. 
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5,098,620 
METHOD OF INJECTION MOLDING CERAMIC 

GREENWARD COMPOSITES WITHOUT KNIT LINES 
Norbert L. Bradley, Sanford, and Virgil W. Coomer, Shepherd, 

both of Mich., assignors to The Dow Chemical Company, 

Midland, Mich. 

Filed Jun. 7, 1990, Ser. No. 534,821 
Int. Cl.5 B22F 3/02; C04B 33/28 


USS. Cl. 264—26 20 Claims 


1. A method for injection molding a powder suspension 
which includes a binder system, formed of a binder and a 
carrier, and a powder selected from the group consisting of 
ceramics, metals and cermets, to form a molded powder green- 
ware composite, comprising the steps of: 

(a) injecting the powder suspension into an elastomeric 
bladder disposed within a mold cavity defined by a mold, 
whereby the elastomeric bladder is distended by the pow- 
der suspension, distention of the elastomeric bladder 
thereby causing the elastomeric bladder to apply a signifi- 
cant force to the powder suspension to prevent jetting of 
the powder suspension and formation of knit lines within 
the powder suspension; and 

(b) exposing the injected powder suspension to conditions 
sufficient to form the molded powder greenware compos- 
ite. 


5,098,621 
METHOD OF FORMING A FOAM SUBSTRATE AND 
MICROPACKAGED ACTIVE INGREDIENT PARTICLE 
COMPOSITE 
Paul F. Hermann, Boothbay Harbor, Me., assignor to Twin 
Rivers Engineering, Boothbay, Me. 

Division of Ser. No. 901,749, Aug. 29, 1986, Pat. No. 4,828,542, 
and a continuation-in-part of Ser. No. 689,249, Jan. 7, 1985, Pat. 
No. 4,619,948. This application Apr. 10, 1989, Ser. No. 335,899 

The portion of the term of this patent subsequent to Oct. 28, 

2003, has been disclaimed. 
Int. Cl.5 B29C 67/22 


USS. Cl. 264—46.4 5 Claims 


1. A method for producing a dispensing material comprising: 

spreading a layer of micropackaged active ingredient parti- 
cles over a molding surface of a mold having a selected 
applicator configuration; 

preparing an aqueous phase by mixing an aqueous liquid 
including water and surfactant wetting agent means for 
adjusting the surface tension of the aqueous phase; 

mixing the aqueous phase with a hydrophilic polyurethane 
prepolymer phase in ratio by weight of aqueous phase to 
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prepolymer phase of at least approximately 0.02/1 with 
sufficient excess water in said aqueous phase for cooling 
the foam polymerization reaction of the aqueous phase 
and prepolymer phase so that the reaction temperature 
does not exceed the active ingredient release temperature 
of the micropackaged active ingredient particles; 

applying the aqueous phase and prepolymer phase mixture 
over the molding surface and foam polymerizing the 
mixture in the mold, thereby providing a molded open 
foam substrate with prepackaged active ingredient parti- 
cles incorporated and bonded in a surface layer of the 
molded open foam substrate and with the particles distrib- 
uted over and bonded to the surfaces of the open foam 
substrate; 

suspending the end of an applicator handle in the mold 
during said foam polymerization so that the applicator 
handle is securely bonded to the molded open foam sub- 


Iowa, assigners te Purethane Incorporated, West Branch, 
Towa 
Division of Ser. No. 263,880, Oct. 28, 1988, Pat. No. 4,929,017. 
This application May 11, 1990, Ser. No. 522,260 
Int. Cl1.5 B29C 67/22 
US. Cl. 264—46.5 


1. A method of producing a product having a flexible vinyl 
skin and a structural insert having a first part and a second part 
that provide a supporting structure for the product which is 
covered by the vinyl skin and filled with urethane foam, said 
method comprising: 

providing an injection mold having an interior mold surface 

corresponding to the exterior configuration of the finished 
product; 
positioning a moveable core and the first part of the struc- 
tural insert in the mold a sufficient distance from the 
interior mold surface to define the thickness of the vinyl 
skin, said moveable core occupying a volume which is to 
be occupied by the second part of the structural insert and 
a foamed material molded in a subsequent step; 

injecting vinyl into the mold to form a vinyl] skin; 

removing from the mold and the core the first part of the 
structural insert and the vinyl skin which together form a 
partially completed product; 

connecting the second part of the structural insert to the first 

part of the structural insert to form the supporting struc- 
ture; 

placing the supporting structure and vinyl skin into a foam 

mold; 

injecting urethane foam into remaining spaces in the foam 

mold between the support structure and the viny! skin and 
allowing said foam to expand to form a finished product; 
and 

removing the finished product from the foam mold. 


CHEMICAL 


5,098,623 
METHOD FOR PRODUCING CERAMIC COMPOSITE 
MATERIALS CONTAINING SILICON OXYNITRIDE 
AND ZIRCONIUM OXIDE 

Robert Pompe, Méindal, Sweden, assignor to Svenska Keramin- 
stitutet, Goteborg, Sweden 

PCT No. PCT/SE88/00296, § 371 Date Nov. 16, 1989, § 102(e) 
Date Nov. 16, 1989, PCT Pub. No. WO88/09778, PCT Pub. 
Date Dec. 15, 1988 

PCT Filed May 31, 1988, Ser. No. 438,416 

Claims priority, application Sweden, Jun. 1, 1987, 8702268 


Int. Cl.5 CO4B 35/58 

US. Cl. 264—65 11 Claims 

1. A method for producing ceramic composite materials 
containing silicon oxynitride (SizgN2O, O’-phase) and zirco- 
nium oxide (ZrO2), starting from pulverulent raw materials, 
nitrided in a nitrogen-containing atmosphere and sintered to 
the desired density, characterized in that the raw material 
powder contains zirconium silicate (ZrSiO4) and silicon pow- 
der (Si) or ZrSiO4 and a mixture of Si and Si3N4 powder, and 
optionally a stabilizing oxide for forming tetragonal/cubic 
ZrO? and/or a sintering aid which, after powder preparation 
and forming, is reacted to form ZrO2 and SizN2O(O’-phase) in 
connection with nitridation of Si into Si3N4 and sintering. 


5,098,624 
GLOSSY FINISH FIBER REINFORCED MOLDED 
PRODUCT AND PROCESSES OF CONSTRUCTION 
Rayna W. Smith, Harrisburg, Pa., and Gerald W. Miller, Cin- 
cinnati, Ohio, assignors to C.H. Masland & Sons, Carlisle, Pa. 
Division of Ser. No. 531,693, Jun. 1, 1990, Pat. No. 5,011,737, 
which is a division of Ser. No. 314,896, Feb. 24, 1989, Pat. No. 
4,948,661, which is a continuation-in-part of Ser. No. 71,969, 
Jul. 10, 1987, Pat. No. 4,950,439. This application Oct. 31, 1990, 
Ser. No. 606,606 
Int. Cl.5 B29C 51/02; B32B 31/20, 33/00 
USS. Cl. 264—119 6 Claims 
1. A process of preparing a fiber reinforced thermoplastic 
product having high modulus, high ductility and an ASTM 
standard D-523 gloss value above 20 at 20°, comprising the 
steps of: 

(a) providing a reinforcing fiber in the form of discrete, 
single, staple filaments; 

(b) providing a thermoplastic fiber in the form of discrete 
staple filaments; 

(c) practicing steps (a) and (b) so that the length of the great 
majority of fibers of each type is within the range of about 
0.5-5 inches; 

(d) intimately blending the discrete reinforcing and thermo- 
plastic fibers into a loose non-needled non-woven web 
without addition of liquid binder; and 

(e) heating the loose non-woven web to at least the melting 
point of the thermoplastic fibers and applying pressure to 
the web to cause the thermoplastic fibers to melt to elimi- 
nate air from the web and press the web into a consoli- 
dated product, thermoplastic material from melted ther- 
moplastic fibers providing the matrix for reinforcing fibers 
in the molded product, said molded product being devoid 
of distinctly different fiber layers or alternating distinctly 
different layers through the thickness thereof. 


5,098,625 
PROCESS FOR FORMING AN EXPANDED POROUS 
TETRAFLUOROETHYLENE POLYMER 

James Huang; William Chou, and David Chou, all of Taipei, 
Taiwan, assignors to Yeu Ming Tai Chemical Industrial Co., 
Ltd., Taipei, Taiwan 

Continuation of Ser. No. 323,529, Mar. 14, 1989, abandoned. 
This application Dec. 17, 1990, Ser. No. 628,322 
Int. Cl.5 B29C 47/54, 55/18 

U.S. Cl. 264—127 19 Claims 

1. A process for preparing an expanded porous polytetraflu- 
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oroethylene product having a higher density, greater flexibil- 
ity, and a lower matrix tensile strength than conventionally 
extruded, stretched, and sintered polytetrafluoroethylene 
products, and for which the resulting properties can be varied 
while maintaining a constant rate of expansion during the 
process, the method comprising: 
extruding a paste formed from a polytetrafluoroethylene 
resin and a lubricant at a reduction ratio of less than 100 to 
thereby produce an extruded paste at a relatively low 
extrusion pressure; 
calendering the extrudate; 
removing the lubricant from the calendered extrudate; 
concurrently heating and expanding the calendered extrud- 
ate, and wherein the heating step further comprises, 


heating the thus calendered extrudate to a temperature 
greater than the crystalline melting point of polytetrafluo- 
roethylene but below its thermal decomposition tempera- 
ture for a time period sufficient to substantially equilibrate 
the temperature of the extrudate while expanding the 
extrudate, but short enough to prevent substantial decom- 
position of the polytetrafluoroethylene, 

and wherein the expanding step further comprises, 

concurrently expanding the extrudate during heating at a 
fixed rate of expansion and to at least twice its original 
length; and 

varying the heating temperature at a constant rate of expan- 
sion to control the porosity and deformability of the re- 
sulting polytetrafluoroethylene. 


5,098,626 
METHOD FOR PACKING A MEASURED QUANTITY OF 
THERMOSETTING RESIN AND OPERATING A MOLD 
FOR ENCAPSULATING A COMPONENT 
Ireneus J. T. M. Pas, Kapellenberglaan 44, 6891 AG Rozendaal, 
Netherlands 
Filed Nov. 22, 1989, Ser. No. 439,658 
Claims priority, application Netherlands, Nov. 22, 1988, 
8802879 
Int. Cl.5 B29C 31/06, 45/02, 43/04 
4 Claims 


1. Method for packing a measured quantity of thermosetting 
plastic for use in encapsulating an integrated circuit compo- 
nent, comprising introducing a plurality of measured quantities 
of thermosetting plastic supplied continuously from an ex- 
truder into a flexible plastic covering of indeterminate length 
and forming the length of flexible plastic into a thin-walled 
flexible tube including the thermosetting resin which is formed 
into a plurality of similar discreet units of resin in a strip, flat 
rolling the tube to a predetermined thickness to form opposite 
walls, bringing the opposite walls of the tube together to form 
edge boundaries which are transverse to the longitudinal edges 
of the tube, forming a bulge in an edge boundary to define an 
out-flow spout and directed toward the next edge boundary, 
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sealing the plastic cover airtight around each of said units, and 
separating the sealed units from the strip prior to an encapsulat- 
ing step. 


5,098,627 
METHOD FOR PRODUCING A PAPER-RELEASING 
GUIDE-CLAW OF COPYING MACHINE 
Masao Yoshikawa, Mie, and Taizo Nagahiro, Tokyo, both of 
Japan, assignors to NTN-Rulon Industries Company Ltd. and 
Mitsui Toatsu Chemicals, Inc., both of Tokyo, Japan 
Continuation of Ser. No. 284,679, Dec. 15, 1988, abandoned. 
This application Aug. 30, 1990, Ser. No. 576,146 
Claims priority, application Japan, Dec. 15, 1987, 62-316859 
Int. Cl1.5 B29C 71/02; CO08G 73/10; G03G 21/00 
USS. Cl. 264—235 2 Claims 
1. A method for producing a paper-releasing guide-claw for 
copying machine comprising 
(1) molding a paper-releasing guide-claw by injection mold- 
ing a material comprising 
(a) from about 50% by weight to about 90% by weight of 
a polyimide compound containing recurring units of the 
formula 


(b) from about 5% by weight to about 40% by weight of 
a fibrous reinforcing material selected from the group 
consisting of potassium titanate fiber having a diameter 
of from about 0.5 ym to about 20 wm and a length of 
from about 0.005 mm to about 0.05 mm, asbestos fiber, 
aromatic polyimide fiber, carbon fiber, boron fiber and 
glass fiber; and 

(c) from about 5% by weight to about 30% by weight of 
a solid lubricant selected from the group consisting of 
graphite, tetrafluoroethylene resin, molybdenum disul- 
fide, fluorinated graphite and lead monoxide 

wherein the sum of the fibrous reinforcing material and 

the solid lubricant is from about 10% by weight to about 

50% by weight; and 

(2) heat treating the molded paper-releasing guide-claw at a 

temperature of from about 250° C. to about 340° C. for a 

time sufficient to increase the density of the polyimide 

compound by at least 1.5%. 


5,098,628 
CENTRIFUGAL MOLDING METHOD FOR COMPOSITE 
PIPE HAVING A RESIN CONCRETE LAYER 
Hiroshi Okamoto, Takatsuki; Takaaki Kawano, Osaka; To- 
shiyuki Tsujiuchi, Takatsuki, and Hidenori Katayama, Suita, 
all of Japan, assignors to Nippon Shokubai Co., Ltd., Osaka, 
Japan 
Filed Jun. 26, 1991, Ser. No. 721,307 
Int. Cl1.5 B28B 1/16, 1/20 
U.S. Cl. 264—256 7 Claims 
1. A centrifugal molding method of producing a composite 
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pipe having a resin concrete layer by moving an arm member 
of a pipe material feeding device forward and backward axially 
through a pipe forming outer mold which rotates about an axis 
of said arm member of said material feeding device and by 
discharging pipe materials from a discharge port formed in a 
front end of said arm member into said rotating pipe forming 
outer mold, which further comprises: 


an agitating, 
mixing portion 


feeding a resin and a concrete aggregate through separate 
feed routes along said axis of said arm member to a mixing 
portion provided in said front end of said arm member 
adjacent said discharge port, 

mixing said resin and said aggregate together in said mixing 
portion to form a fluid resin concrete material, and 

discharging said fluid resin concrete material from said 
discharge port to form said resin concrete layer of said 


composite pipe. 


5,098,629 
METHOD OF MANUFACTURING BATHTUBS AND THE 
LIKE USING MOLDING APPARATUS AND RESILIENT 
INSERT 


Ronald M. Marsilio, Mogadore, Ohio, assignor to American 
Standard Inc., New York, N.Y. 
Filed May 15, 1990, Ser. No. 523,742 
Int. Cl.5 B29C 41/20, 43/18 


1. A method for coating a shell which includes an outer 
surface and an inner surface, said inner surface defining a 
reservoir, comprising: 

providing a mold receptor; 

providing a thin, resilient and substantially flat insert upon 

the inner surface of said shell, providing a master shell 
defining a reservoir having substantially the same dimen- 
sions as said shell, pouring a solidifiable material into the 
reservoir of the master shell, inserting a male mold mem- 
ber into said reservoir of the master shell, thereby displac- 
ing the solidifiable material, and allowing the solidifiable 
material to solidify; 

mounting said shell within said mold receptor such that a 

void is defined between the outer surface of said shell and 
said molding receptor; 

causing said male mold member to engage said insert; and 

introducing a hardenable material into said void, thereby 

coating the outer surface of said shell. 


CHEMICAL 


5,098,630 
METHOD OF MOLDING A SOLID STATE IMAGE 
PICKUP DEVICE 
Hisao Ogiu, Oume; Takeji Takagi, Machida, and Toshio Ta- 
naka, Aizuwakamatsu, all of Japan, assignors to Olympus 
Optical Ce., Ltd., Tokyo, Japan 
Continuation of Ser. No. 131,340, Dec. 9, 1987, abandoned, 
which is a division of Ser. No. 932,650, Oct. 28, 1986, 
abandoned. This application Aug. 21, 1989, Ser. No. 397,376 
Claims priority, application Japan, Mar. 8, 1985, 60-46036; 
PCT Int’! Appl., Mar. 6, 1986, PCT /JP88/00115 
Int. Cl.5 B29C 39/10 


US. Cl. 264—272.15 3 Claims 
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1. A method of manufacturing a solid-state image pickup 
device, comprising the following steps are performed in the 
same sequence as stated: 

placing a package in a molding cavity of a mold member so 

that the package is mounted on the bottom surface of the 
cavity, said package having a semiconductor chip 
mounted on the upper surface thereof and lead legs down- 
wardly extended therefrom, with the lead legs being in- 
serted in holes formed in the bottom surface of the cavity, 
and an image pickup surface of the semiconductor chip 
being directed toward an opening formed in a top surface 
of the mold member and being parallel with the top sur- 
face; 

pouring a transparent resin in a fluid state into the molding 

cavity so that substantially the entire upper surface of the 
resin extends upward from the top surface of the mold 
member through said opening; 

mounting a forming member onto the top surface of the 

mold member so that a flat under surface of the forming 
member removes the upwardly extended portion of the 
resin and contacts the top surface of the mold member to 
cover the opening, whereby the under surface of the 
forming member contacts the resin and is parallel to the 
image pickup surface of said semiconductor chip placed in 
the molding cavity; 

curing the transparent resin in the fluid state; and 

releasing said forming member and package from the mold 

member, and said forming member from the cured trans- 
parent resin, after the curing step. 


5,098,631 
METHOD OF PREPARING NEAR-NET SHAPE SILICON 
NITRIDE ARTICLES AND THE ARTICLES SO 
PREPARED 

Aleksander J. Pyzik, and Timothy L. Allen, both of Midland, 

Mich., assignors to The Dow Chemical Company, Midland, 

Mich. 

Filed Sep. 13, 1990, Ser. No. 582,046 
Int. C1.5 CO4B 35/58 

USS. Cl. 264—332 2 Claims 

1. A process for making near-net shape silicon nitride articles 
comprising hot pressing silicon nitride powder at a tempera- 
ture of from about 1650° C. to about 1875° C. and a pressure of 
from about 20 to about 45 MPa to convert the powder to a 
densified article using a die fabricated from titanium carbide, a 
material which (a) is chemically stable when in contact with 
silicon nitride-based materials at temperatures of 1850° C. or 
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less and (b) has a coefficient of thermal expansion greater than 
that of silicon nitride. 


5,098,632 
METHOD FOR FORMING A DOOR PANEL BELT TRIM 
Robert G. Conliffe, Knoxville, Tenn., assignor to Davidson 
Textron Inc., Dover, N.H. 
Division of Ser. No. 420,471, Oct. 12, 1989, Pat. No. 5,052,913. 
This application Aug. 6, 1991, Ser. No. 740,970 
Int. Cl.5 B29C 53/04 


US. Cl. 264—339 3 Claims 


1. A method for forming a return flange on the bent end of 
a panel formed of thermoformable plastic material comprising 
the steps of: 

providing a panel holding fixture having locating pins 

thereon and a backing member movable respect to the 
fixture to be selectively engageable with the bent end of a 
panel supported thereon; 

providing a thermoformable panel with a bent end, with a 

corner with a distal end, with an outer surface and with an 
inner surface having a notch along the width of the bent 
end for defining a breakline for formation of the return 
flange thereon; 

locating the panel on the panel holding fixture to expose the 

bent end and the notch therein at a point for heating and 
bending with respect to the fixture; 

applying clamping forces on the exterior of the corner and at 

the inner surface of the bent end between the corner of the 
bent end and the notch; 

applying heat to the outer surface of the bent end only at the 

notch and at a rate to control thermal stress build-up in the 
panel to prevent warping the panel; 

folding the heated bent end between the notch and the distal 

end thereof to form a return flange thereon; and 

cooling the bent end and releasing the clamping forces there- 

from and thereafter removing the panel from the holding 
fixture. 


5,098,633 
BACKLIT BUTTON BY THERMOFORMED CAP 
PROCESS 
Ralph A. Hausler, Plymouth, Wis., assignor to Illinois Tool 
Works Inc., Glenview, Ill. 
Filed Mar. 19, 1990, Ser. No. 496,524 
Int. Cl.5 B29C 45/14, 51/46 
USS. Cl. 264—511 20 Claims 
1. A method for producing a thermoformed shape within a 
thermoforming die having a first segment and a second seg- 
ment, at least one of said segments having a cavity for forming 
said shape, said method comprising the steps of: 
providing a sheet of thermoformable material having a first 
side and a second side; 
providing a graphic display upon a portion of one side of 
said thermoformable sheet; 
positioning and securing said thermoformable sheet between 
said first die segment and said second die segment; 
heating said thermoformable sheet to a predetermined tem- 
perature while maintaining said portion of said thermo- 
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formable sheet upon which said graphic display is dis- 
posed at a second temperature which is less than said 
predetermined temperature so as to effectively heat insu- 
late said portion of said thermoformable sheet upon which 
said graphic display is disposed and thereby prevent varia- 
tion and distortion of said graphic display as a result of 
heating said thermoformable sheet to said predetermined 
temperature; 
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applying a gas at a predetermined pressure to one of said first 
and second sides of said thermoformable sheet; 

reducing the pressure upon the other one of said first and 
second sides of said thermoformable sheet in proximity to 
said die cavity so as to form said thermoformed shape; and 

retaining said thermoformed shape within said die cavity for 
a predetermined cooling period. 


5,098,634 
METHOD OF EXTENSION BLOW-MOLDING 
CONTAINER HAVING UPPER AND LOWER SECTIONS 
OF DIFFERENT THICKNESS 


Edward S. Robbins, III, 459 N. Court St., Florence, Ala. 35630 


Continuation of Ser. No. 123,325, Nov. 20, 1987, Pat. No. 
4,836,970, which is a continuation of Ser. No. 8,658, Jan. 30, 
1987, abandoned. This application May 16, 1989, Ser. No. 
354,862 


The portion of the term of this patent subsequent to Jun. 6, 2006, 


has been disclaimed. 
Int. Cl.5 B29C 49/04 


U.S, Cl. 264—536 5 Claims 


1. A method of making a plastic container comprising an 
enclosure having a generally tubular side wall and an opening 
formed in said side wall, said method comprising the steps of: 

forming a generally tubular parison with corresponds to said 

generally tubular side wall by continually sequentially 
extruding a tubular parison having one and another por- 
tions of predetermined different wall thicknesses from a 
plastics material such that said one and another portions 
are integral tubular extensions of one another, and such 
that the predetermined thickness of said one portion is 
substantially less than the predetermined thickness of the 
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other portion to impart flexible, gatherable and non-self- 
supporting characteristics to that region of said generally 
tubular side wall corresponding to said one parison por- 
tion and self-supporting characteristics to another region 
of said generally tubular side wall corresponding to said 
another parison portion; 

disposing said generally tubular parison having said one and 
another portions in a blow mold having mold walls which 
are sized and configured to a desired shape of said con- 
tainer; 

urging said one and another portions into conformance with 
the mold walls to form said tubular side wall having said 
non-self-supporting region and said self-supporting re- 
gion; and 

forming said opening in said sidewall by removing a part of 
said plastic material forming said side wall to form the 
container. 


5,098,635 
PROCESS FOR MANUFACTURING FRIABLE RUBBER 
BALES 
Lincoln Widmer, Baton Rouge, La., assignor to Copolymer 
Rubber & Chemical Corporation, Baton Rouge, La. 
Filed Nov. 9, 1989, Ser. No. 435,198 
Int. Ci.5 B29C 47/00, 69/02 


U.S. Cl. 264—555 16 Claims 


1. A process of producing friable rubber bales comprising 
the steps of: 

providing a wet rubber; 

dewatering the wet rubber by passing the rubber through a 
dewatering extruder to obtain a rubber extrudate having a 
moisture content between about three and about seven 
percent; 

pelletizing the rubber extrudate by cutting the rubber ex- 
trudate into pellets of a predetermined size effective to 
obtain a desirable drying rate and product porosity; 

spray coating the pellets with a composition comprising an 
inorganic partitioning agent, a thickener and binder rea- 
gent, water and a water soluble anionic dispersant, at 
substantially the same time as the rubber extrudate is cut 
from the extruder; 

air-conveying the pellets to a dryer at substantially the same 
time as the pellets are being spray coated; 

drying the pellets; and 

compressing the pellets to produce bales. 


CHEMICAL 


5,098,636 
METHOD OF PRODUCING PLASTIC FIBERS OR 
FILAMENTS, PREFERABLY IN CONJUNCTION WITH 
THE FORMATION OF NONWOVEN FABRIC 

Hermann Balk, Troisdorf, Fed. Rep. of Germany, assignor to 

Reifenhauser GmbH & Co. Maschinenfabrik, Troisdorf, Fed. 

Rep. of Germany 

Filed Aug. 17, 1990, Ser. No. 570,281 

Claims priority, application Fed. Rep. of Germany, Aug. 18, 

1989, 3927254 
Int. Cl.5 DOID 5/088 


US. Cl. 264—555 6 Claims 


1. A method of producing plastic filaments or plastic fibers 
in the production of a nonwoven fabric, comprising the steps 
of: 

(a) feeding a thermoplastified thermoplastic material 
through a wide-slit spinning nozzle having at least one lip 
in contact with the thermoplastic material formed with 
sawtooth serrations, thereby producing a sawtooth profile 
film; 

(b) contacting said film with at least one air stream directed 
against said film immediately downstream of said spinning 
nozzle from a wide-slit air nozzle defined by at least one 
sawtooth-profile lip and extending along said spinning 
nozzle to subdivide said film into fibers or filaments; and 

(c) collecting said fibers or filaments in a nonwoven fabric. 


5,098,637 
PROCESS FOR INJECTION MOLDING AND HOLLOW 
PLASTIC ARTICLE PRODUCED THEREBY 
James W. Hendry, Brooksville, Fla., assignor to Milad Limited 
Partnership, Naples, Fla. 
Filed Jul. 11, 1988, Ser. No. 217,175 
The portion of the term of this patent subsequent to Jul. 2, 2008, 
has been disclaimed. 
Int. C1.5 B29C 45/00, 45/34; B29D 22/00 


USS. Cl. 264—572 9 Claims 
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1. A process for injection molding a hollow plastic article 
comprising the steps of: 
injecting a quantity of fluent plastic into a mold cavity hav- 
ing a shape defining at least a portion of the article; 
displacing a portion of the plastic from the mold cavity into 
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a spill cavity flow coupled to the mold cavity by introduc- 
tion of a charge of pressurized gas into the mold cavity; 
permitting the injected plastic to solidify; 
venting the gas from the mold cavity; and 
removing the plastic article from the mold. 


5,098,638 
METHOD OF MANUFACTURING A SEMICONDUCTOR 
DEVICE 
Shigeki Sawada, Souraku, Japan, assignor to Matsushita Elec- 
tric Industrial Co., Ltd., Osaka, Japan 
Filed Apr. 25, 1990, Ser. No. 513,812 
Claims priority, application Japan, Apr. 25, 1989, 1-104958 
Int. Cl.5 HOIL 21/265 


USS. Cl. 437—31 3 Claims 
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1. A method of manufacturing a semiconductor device com- 
prising the steps of: 

forming a buried collector layer on a semiconductor sub- 
strate; 

growing an epitaxial layer having a thickness of 1.5 wm or 
less on said buried collector layer; 

selectively forming a first insulation film in said epitaxial 
layer thereby defining a portion of said epitaxial layer 
surrounded by said first insulation film as an intrinsic base 
region; 

forming a first semiconductor film on said first insulation 
film and said intrinsic base region; 

removing a portion of said first semiconductor film so as to 
expose a surface of a center region of said intrinsic base 
region; 

forming a second insulation film at least on an exposed sur- 
face of said intrinsic base region and a sidewall of said first 
semiconductor film; 

forming an extrinsic base layer in a peripheral area of said 
intrinsic base region by diffusing a first impurity contained 


in said first semiconductor film into said peripheral area of 


said intrinsic base region through a gap between a sidewall 
of said first insulation film and the sidewall of said first 
semiconductor film; 

forming a second insulation film in a recess surrounded by 
said second insulation film; 

forming an emitter lead-out part hole by removing a center 
portion of said second semiconductor film and said second 
insulation film disposed on said intrinsic base region; 

forming a third semiconductor film in said emitter lead-out 
part hole; 

forming an intrinsic base layer in said intrinsic base region by 
diffusing a second impurity contained in said third semi- 
conductor film thereby overlapping an outer marginal 
area of said intrinsic base layer and an inner marginal area 
of said extrinsic base layer, and 

forming an emitter layer in said intrinsic base layer by diffus- 
ing a third impurity contained in said third semiconductor 
film. 
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5,098,639 
FISSION CHAMBER WITH A WIDE MEASURING 
RANGE AND APPARATUS FOR MEASURING THE 
NEUTRON FLUX DENSITY USING SAID FISSION 
CHAMBER 
Eugéne Bacconnet, Marcoussis, and Gérard Dauphin, Elancourt, 
both of France, assignors to Commissariat L’Energie Ato- 
mique, Paris, France 
Filed May 30, 1991, Ser. No. 707,602 
Claims priority, application France, Jun. 5, 1990, 90 06929 
Int. Cl.5 G21G 1/06 


U.S. Cl. 376—154 13 Claims 


1. Fission chamber with a wide measuring range comprising 
an enclosure (2) filled with a gaseous medium and, in the said 
enclosure, a plurality of electrodes covered with a fissile mate- 
rial, said chamber being characterized in that the electrodes are 
distributed into two groups comprising: 

a first group of electrodes (8-10, 8-10-30-32) adjacent to the 
periphery of the enclosure, at least one electrode 
(8,8-30-32) of said first group being covered with a first 
deposit (14) of fissile material having a first surface density 
and 

a second group of electrodes (10-12, 10-12-34) adjacent the 
centre of the enclosure and therefore exposed to a lower 
neutron flux density than that to which are exposed the 
electrodes of the first group, at least one electrode (12) of 
the second group being covered with a second deposit 
(18) of fissile material having a second surface density that 
is less than that of the first deposit (14) and chosen in such 
a way as 

to make as large as possible the ratio of the currents respec- 
tively due to neutrons and spurious gamma radiation 
detected via the electrodes of the second group and 

to optimize the linearity of the signal supplied by the elec- 
trodes (10-12,10-12-34) of said second group for a given 
neutron flux density range. 


5,098,640 
APPARATUS AND METHOD FOR DETECTING 
CONTRABAND USING FAST NEUTRON ACTIVATION 
Tsahi Gozani, Palo Alto; Z. Peter Sawa, Oakland, and Patrick 
M. Shea, Sunnyvale, all of Calif., assignors to Science Appli- 
cations International Corporation, San Diego, Calif. 
Filed Jan. 10, 1990, Ser. No. 463,025 
Int. Cl.5 G21G 1/06 
US. Cl. 376—166 35 Claims 
1. A method of detecting contraband within an object under 
investigation comprising: 
generating a beam of fast neutrons; 
irradiating said object with said beam of fast neutrons, said 
fast neutrons interacting with atomic nuclei of the ele- 
ments contained within said object to produce a gamma- 
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ray spectrum having spectral lines characteristic of the 
elements contained within said object; 

measuring the spectral lines of said gamma-ray spectrum 
using a multiplicity of gamma-ray detectors judiciously 
positioned around said object; 

detecting the number of neutrons that pass through said 
object without interacting substantially with atomic nuclei 
within said object; 

determining the spatial and density distributions of the 


atomic nuclei of the elements contained within said object 
from the measured gamma-ray spectrum obtained from 
said multiplicity of gamma-ray detectors and the number 
of neutrons that pass through said object; 

comparing the measured spatial and density distributions of 
the atomic nuclei of the elements within said object with 
known spatial and density distributions of atomic nuclei 
for elements characteristic of contraband; and 

determining that contraband is present within said object 
when said comparison indicates a substantial match. 


5,098,641 
METHOD AND APPARATUS FOR MEASURING 
SUBCHANNEL VOIDS IN A LIGHT WATER REACTOR 
TEST FUEL ASSEMBLY 

Leroy M. Shiraishi, San Jose; Donald A. Wilhelmson, Palo Alto, 

and Bruce Matzner, San Jose, all of Calif., assignors to Gen- 

eral Electric Company, San Jose, Calif. 

Filed Dec. 10, 1990, Ser. No. 625,176 
Int. Cl.5 G21C 17/038 

US. Cl. 376—245 


1. In combination with a nuclear fuel bundle test assembly 

having: 

a plurality of upstanding vertical rods, said rods having an 
outside diameter the same as the outside diameter of fuel 
rods within a nuclear fuel bundle; 

a lower support plate for supporting said vertical rods and 
providing current to the lower end of said vertical up- 
standing rods, said lower support plate exposing the lower 
open ends of said vertical upstanding rods to enable the 
entrance and exit of testing probes to the interior of said 
vertical upstanding rods; 

an upper support plate for maintaining said rods in vertical 
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upstanding relation and providing current to the upper 
end of said vertical upstanding rods; 

a power source connected across said upper and lower 
support plates for supplying power to said test assembly to 
produce heat at said individual upstanding rods; 

a test chamber surrounding said vertical upstanding rods for 
permitting inflow of water at the bottom of said rods and 
the outflow of water and steam at the upper end of said 
vertical upstanding rods to enable said test assembly to 
emulate a nuclear fuel bundle, the improvement to said 
nuclear fuel bundle test assembly comprising: 

first and second probes for vertical excursion interior of first 
and second upstanding vertical rods; 

a gamma ray source mounted to one of said probes, said 
radioactive source emitting particles attenuated by pas- 
sage through water; 

a Geiger-Miiller detector mounted to the other of said 
probes, said Geiger-Miiller detector for insertion to said 
electrically heated tube within a nuclear fuel bundle test 
assembly, said detector comprising: 

a Geiger-Miiller counter; 

a conducting and shielding material surrounding said Geig- 
er-Miiller counter, said material having a window therein 
for permitting collimated radiation to be received to said 
counter; 

a source of coolant thermally communicated to said Geiger- 
Miiller counter for cooling said conducting and shielding 
material; 

thermal insulation means for surrounding said Geiger- 
Miiller counter for permitting said counter to pass 
through and into a heated environment at temperatures 
below said heated environment; and 

electrical insulation means for surrounding said Geiger- 
Miiller counter for preventing electrical potential within 
said electrically heated tube from energizing said detector; 
and, 

means for raising and lowering said first and second probes 
in selected upstanding vertical rods for the measurement 
of moderator fraction between said upstanding tubes. 


5,098,642 
SYSTEM FOR IDENTIFICATION OF COMPONENTS 
Donald C. Gaubatz, Cupertino, Calif., assignor to General Elec- 
tric Company, San Jose, Calif. 
Filed Sep. 18, 1989, Ser. No. 408,972 
Int. Cl.5 G21C 17/00 
US. Cl. 376—245 
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1. In a nuclear reactor having a reactor vessel, a reactor core 
within said vessel containing discrete fuel assemblies each with 
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an upwardly disposed portion configured for association with 
a fuel transfer system having an engaging portion and a liquid 
coolant within said vessel, fuel assembly identification system, 
comprising: 

a predetermined code defining sequence of first and second 
magnetic code components of different magnetic response 
fixed to said discrete fuel assemblies at a code carrying 
region thereof and uniquely identifying the said fuel as- 
sembly to which said components are affixed when said 
code carrying region is scanned along a predetermined 
scan locus; 

an active scanner for scanning said sequence of code compo- 
nents, located within said reactor vessel within said cool- 
ant, including a magnetic core component, an excitation 
winding mounted with said core component and energiz- 
able to generate electromagnetic flux therein, and a sens- 
ing component mounted with said core component and 
having an output signal when said magnetic core compo- 
nent is moved adjacent to said magnetic code component 
effecting a completed magnetic flux circuit therewith; and 

a readout circuit for energizing said excitation winding and 
conveying each said output signal in a code sequence 
thereof from said reactor vessel upon predetermined rela- 
tive movement along said locus between said active scan- 
ner and said sequence of code components for deriving a 
coded signal sequence corresponding with said fuel assem- 
bly unique identification. 


5,098,643 
METHOD FOR DETECTING LEAKY RODS IN A 
NUCLEAR FUEL ASSEMBLY 

Pierre Chenebault, Grenoble, and Clément Lemaignan, Voreppe, 

both of France, assignors to Commissariat a Il’Energie Ato- 

mique, France 

Filed Feb. 7, 1989, Ser. No. 307,695 
Claims priority, application France, Feb. 18, 1988, 88 01926 
Int. Cl.5 G21C 17/00 


US. Cl. 376—251 17 Claims 
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1. Method for detecting leaky rods in a nuclear fuel assembly 
comprising a bundle of rods normally sealed containing pres- 
surized gases, wherein said method consists of: 

subjecting the assembly to a pressure lower than the pressure 

of the gases contained inside the rods so as to remove the 
gases from the leaky rods; 

causing the temperature of the gases to vary between two 

given values; and 

simultaneously measuring for each rod a deformation gener- 

ated by causing to vary the temperature of the gases so as 
to distinguish the leaky rods virtually free from deforma- 
tion from the sealed rods which warp. 


5,098,644 
APPARATUS FOR CONSOLIDATION OF SPENT 
NUCLEAR FUEL RODS 

John D. McDaniels, Duluth, Ga., assignor to Nuclear Assurance 

Corporation, Norcross, Ga. 

Filed Aug. 22, 1990, Ser. No. 570,812 
Int. Cl.5 G21C 19/32 

US. Cl. 376—261 18 Claims 

1. Apparatus for the consolidation of nuclear fuel rods and 
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compaction of their structural member within a storage pool 
comprising: 

a multi-axis computer controlled robot mounted above the 
pool, said robot having an operating arm adapted to be 
swung over the pool, said arm having a distal end to 
which is mounted a depending shaft, said shaft having a 
distal end to which is mounted coupling means, 

a frame member extending vertically within the pool below 
said robot, 

an apertured work table mounted to said frame member 
within the pool, said work table having a plurality of 
vertically extending holders mounted in the apertures 
thereof, at least a first one of said holders being a fuel 
assembly holder, and a second one of said holders being 
adapted to hold a fuel rod canister therein, 

means for tilting said second one of said holders at an angle 
to the vertical, 

rod guiding means for guiding fuel rods into a fuel rod 
canister within said second one of said holders, 


a plurality of long reach tools mounted adjacent said frame, 
at least one of said tools having first and second ends and 
having coupling means adapted to couple to said coupling 
means on said shaft mounted on the first end and fuel rod 
grasping means adapted to grasp a fuel rod at said second 
end, 

tool guide means for guiding said second end to a location 
directly over a fuel rod in the fuel assembly, said tool 
guide means comprising a plate having a plurality of aper- 
tures therein and adapted to be mounted to said fuel as- 
sembly holder, locating means affixed to said plate and 
locating means on said fuel assembly holder adapted to 
cooperate with each other to position said apertures accu- 
rately over the fuel rods in the fuel assembly, and 

said robot controlled tool being adapted to pull a fuel rod 
out of the fuel rod assembly and to insert it into the spent 
fuel rod canister. 


5,098,645 

CONTAINER FOR REPROCESSING AND PERMANENT 

STORAGE OF SPENT NUCLEAR FUEL ASSEMBLIES 
Charles W. Forsberg, Oak Ridge, Tenn., assignor to The United 

States of America as represented by the United States Depart- 

ment of Energy, Washington, D.C. 

Filed Mar. 6, 1991, Ser. No. 665,209 
Int. Cl.5 G21C 19/00; G21F 5/00 

U.S. Cl. 376—272 5 Claims 

1. A single canister process container for both reprocessing 
and permanent storage of spend nuclear fuel assemblies, said 
fuel assemblies comprising zirconium-based cladding and fuel, 
comprising: 
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a collapsible container, having walls that are made of a high 
temperature alloy capable of withstanding temperatures 
necessary to oxidize zirconium-based cladding and having 
sufficient ductility to maintain integrity when collapsed 
under pressure; 

within said container an array of collapsible support means 


suitably configured to hold fuel assemblies and allow 
intimate contact of fluids with said assemblies, said sup- 
port means capable of maintaining their integrity at tem- 
peratures necessary to oxidize said zirconium-based clad- 
ding; 

a means to introduce fluids into said container; 

a means to remove fluids from said container. 


5,098,646 
PASSIVE HYDRAULIC VACUUM BREAKER 
Willem J. Oosterkamp, Les Gates, Calif., assignor to General 
Electric Company, San Jose, Calif. 
Filed Dec. 20, 1990, Ser. No. 633,747 
Int. C15 G21C 15/18 
US. Cl. 376—283 


1. In a nuclear reactor facility wherein a nuclear reactor 
pressure vessel (RPV) is housed within an annular sealed dry- 
well, an annular sealed wetwell houses said drywell, a pressure 
suppression pool of liquid is disposed in said wetwell and is 
connected to said drywell by submerged vents, a condenser 
line connects said drywell to an isolation condenser, a bleedline 
from said isolation condenser is connected to said pool and 
terminates under the surface of said pool, the improvement 
which comprises: 

a liquid reservoir disposed in said drywell and a standpipe 
disposed in said wetwell, said reservoir and said standpipe 
being connected by a duct which is located below the 
surface of said reservoir a distance D, the area of said 
reservoir being at least 25 times larger than the area of said 
wetwell standpipe. 


5,098,647 
GUIDE TUBE INSERT ASSEMBLY FOR USE IN A 
NUCLEAR REACTOR 

Ronald J. Hopkins, and John T. Land, both of Pensacola, Fia., 

assignors to Westinghouse Electric Corp., Pittsburgh, Pa. 

Filed Jul. 16, 1990, Ser. No. 552,461 
Int. Cl.5 G21C 1/06 

U.S. Cl. 376—353 29 Claims 
1. In an internals assembly for a nuclear reactor of the type 
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the upper support plate being aligned with the apertures of the 
upper core plate, a guide tube insert assembly comprising: 

an elongated tubular body extending between at least one of 
the aligned apertures formed in the upper support plate 
and the upper core plate; 

a plurality of guide plates within said elongated tubular 
body, each of said guide plates having a planar surface 
extending substantially perpendicular to an axial direction 
of said tubular body; 

at least one interconnecting means for interconnecting said 
plurality of guide plates into a guide tube insert assembly 
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such that said plurality of guide plates are simultaneously 
mountable within and removable from said elongated 
body, and the periphery of each of said guide plates is 
spaced apart from the inner walls of the elongated tubular 
body at every point when said insert assembly is mounted 
within said tubular body, and 

a stabilizing means for securing the lowermost guide plate of 
said guide tube insert assembly within said elongated 
tubular body to prevent rotational and lateral movement 
between said guide tube insert assembly and said tubular 
body. 


5,098,648 
PRODUCTION PROCESS FOR SINTERED FE-CO TYPE 
MAGETIC MATERIALS 
Yoshisate Kiyota, and Osamu Furukimi, beth of Chiba, Japan, 
assignors to Kawasaki Steel Corpertion, Japan 
Division of Ser. No. 460,097, filed as PCT/JP89/00537, May 
30, 1989, Pat No. 5055128. This application Jun. 13, 1991, 
Ser. No. 714,646 
Claims priority, application Japan, May 30, 1988, 63-130088; 
Aug. 20, 1988, 63-206707; Aug. 20, 1988, 63-206710 
Int. Cl.5 G22F 1/00 


US. Cl. 419—23 5 Claims 
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1. A process for the production of a sintered Fe-Co type 


including an upper support plate and an upper core plate, each magnetic material, which comprises preparing an alloy pow- 
having a plurality of apertures for conducting control rod der and/or mixed powder of at least Fe and Co metals, knead- 
assemblies into and out of fuel assemblies with the apertures of ing the alloy power and/or mixed powder with at least one 
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organic binder, subjecting the resultant compound to injection 
molding and debinding, and then subjecting the thus-obtained 
debound body to a two-stage sintering treatment consisting of 
low-temperature sintering and high-temperature sintering. 


5,098,649 
RARE EARTH METAL-IRON GROUP METAL TARGET, 
ALLOY POWDER THEREFOR AND METHOD OF 
PRODUCING SAME 

Shunichiro Matsumoto, Yasugi; Tsutomu Inui; Rokuo Ichiyasu, 
both of Yonago, and Yoshitaka Chiba, Gyoda, all of Japan, 
assignors to Hitachi Metals, Ltd., Tokyo, Japan 

Division of Ser. No. 183,993, Apr. 20, 1988, Pat. No. 4,957,549. 

This application Jun. 26, 1990, Ser. No. 543,376 
Claims priority, application Japan, Apr. 20, 1987, 62-97057 
Int. Cl.5 B22F 1/00 


U.S. Cl. 419—48 3 Claims 


1. A method of producing a rare earth metal-iron group 
metal target for a magneto-optical disk is produced by mixing 
powder produced by the rapid quenching treatment of an alloy 
composed of at least one rare earth metal and at least one iron 
group metal in a composition range which forms an eutectic 
structure, with at least one iron group metal in an amount 
necessary for meeting the composition requirements of said 
target: and subjecting the resulting mixture to pressure sinter- 
ing in vacuum or in an inert gas atmosphere at a temperature 
lower than a liquid phase-appearing temperature of said mix- 
ture. 


5,098,650 
METHOD TO PRODUCE IMPROVED PROPERTY 
TITANIUM ALUMINIDE ARTICLES 

Daniel Eylon, Dayton, and Karen R. Teal, Springfield, both of 

Ohio, assignors to The United States of America as repre- 

sented by the Secretary of the Air Force, Washington, D.C. 

Filed Aug. 16, 1991, Ser. No. 747,160 
Int. Cl.5 B21F 3/00 

USS. Cl. 419—48 


1. A method for producing titanium alloy articles having a 
desired microstructure which comprises the steps of: 
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(a) providing prealloyed gamma titanium aluminide alloy 
powder; 

(b) filling a suitable die or mold with the powder; 

(c) consolidating the powder in the filled mold at a pressure 
of 30 Ksi or greater and at a temperature of about 70 to 95 
percent of the alpha-two+ gamma eutectoid temperature 
of the alloy, in degrees C. 


5,098,651 
MAGNESIUM TREATMENT PROCESS AND 

APPARATUS FOR CARRYING OUT THIS PROCESS 
Henych Ivo, Stetten, Switzerland, assignor to Georg Fischer AG, 

Schaffhausen, Switzerland 

Filed Nov. 28, 1990, Ser. No. 619,043 

Claims priority, application Switzerland, Nov. 28, 1989, 

04258/89 
Int. Cl.5 C22C 33/08 


US, Cl. 420—20 13 Claims 


1. A process for the treatment of an iron melt with magne- 
sium, including the following steps: 

providing an iron melt in a treatment container; 

providing a non-oxidizing atmosphere above the surface of 
the molten mass in the treatment container; and 

introducing particulate magnesium into the melt at a depth 
of at least 200 mm below the surface of the molten mass in 
an amount such that the quantity of vaporized magnesium 
produces a mixing energy of at least 1,000 W/m? wherein 
reaction products occurring during treatment are trans- 
ported as slag to the surface of the molten mass by rising 
magnesium vapor bubbles thereby reducing the quantity 
of non-metallic inclusions in the melt to below 100 grams 
per ton of treated molten mass. 


5,098,652 
PRECISION PARTS OF NON-MAGNETIC STAINLESS 
STEELS 
Tsuyoshi Yasui; Nobuaki Nakashima; Shinzo Sugai, and Eiichi 
Watanabe, all of Yokohama, Japan, assignors to Kabushiki 
Kaisha Toshiba, Kawasaki, Japan 
Filed Jun. 11, 1990, Ser. No. 536,311 
Claims priority, application Japan, Jun. 13, 1989, 1-148433 
Int. Cl.5 C22C 38/00 
US. Cl. 420—45 9 Claims 


1. A precision part made of non-magnetic stainless steel 
having excellent workability essentially consisting of an iron- 
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based alloy containing 9 to 22% by weight of nickel, 12 to 26% 
by weight of chromium, the balance of iron and inevitable 
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5,098,655 
ELECTRICAL CONTACT ALLOY 


impurities, wherein the martensitic area ratio of said iron-based Masatoshi Ohba, Kyoto, Japan, assignor to Omron Tateisi 


alloy structure is 20% or less. 


5,098,653 
TANTALUM AND CHROMIUM CONTAINING 
TITANIUM ALUMINIDE RENDERED CASTABLE BY 
BORON INOCULATION 
Huang Shyh-Chin, Latham, N.Y., assignor to General Electric 
Company, Schenectady, N.Y. 
Filed Jul. 2, 1990, Ser. No. 546,962 
Int. Cl.5 C22C 14/00 


USS. Cl. 420—418 12 Claims 


1. A castable composition having a fine, equiaxed micro- 
structure in the as-cast state comprising titanium, aluminum, 
chromium, tantalum, and boron in the following approximate 
composition: 


Tig1-55.5A143-48Cro-3T a1-6Bo.5-2.0- 


5,098,654 
ALLOY BASED ON COPPER, MANGANESE AND 
ALUMINUM, AND OBJECTS MADE OF SAID ALLOY 

Petrus Wenschot, Oisterwijk, Netherlands, assignor to Boliden 

LDM Nederland B.V., Drunen, Netherlands 

Filed Jan. 3, 1991, Ser. No. 635,311 

Claims priority, application Netherlands, Jan. 4, 1990, 

9000019 
Int. Cl.5 C22C 9/05, 22/00 

USS. Cl. 420—434 5 Claims 

1. An alloy based on copper, manganese and aluminum, iron 
and nickel, besides unavoidable impurities, characterized in 
that said alloy consists essentially of 11-55% by weight maga- 
nese, 4-10% by weight aluminum, 0.5-3.5% by weight iron, 
2-8% by weight nickel and 0.5-2.5% by weight titanium, the 
balance being copper. 


316-926 O.G,-92-18 


USS. Cl. 420—501 


Electronics Co., Kyoto, Japan 
Filed May 26, 1989, Ser. No. 357,195 
Claims priority, application Japan, May 28, 1988, 63-131193; 


May 28, 1988, 63-131194 


Int. Cl.5 C22C 30/00 
11 Claims 
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1. An electrical contact alloy comprising Sb and Au and Ag 
and wherein the resulting ternary alloy has the general for- 
mula: 


(AuyAg100— y)100—xSbx 


wherein x is less than or equal to about 49.7 percent by weight 
and y is being 88.0 to 93.0 percent by weight, inclusive of the 
weight of (100—x). 


5,098,656 
ALLOYS FOR ELECTRICALLY JOINING 
SUPERCONDUCTORS TO THEMSELVES, TO NORMAL 
CONDUCTORS, AND TO SEMI-CONDUCTORS 
George O. Zimmerman, South Hamilton, and Alvaro Kaplan, 
Brookline, both of Mass., assignors to Trustees of Boston 
University, Boston, Mass. 

Continuation of Ser. No. 374,411, Jun. 30, 1989, Pat. No. 
4,966,142. This application Aug. 1, 1990, Ser. No. 561,386 
Int. Cl.5 C22C 7/00, 12/00, 28/00, 30/00 
U.S. Cl. 420—526 2 Claims 

1. A bonding alloy useful for electrically joining supercon- 
ductive materials to themselves, to conductive materials, or to 
semi-conductive materials, said alloy comprising: 

from about 10-90 atomic percent indium; and 

an additive comprised of 

from about 10-40 atomic percent mercury, 

a measurable amount of gallium not greater than about 40 
atomic percent, and 

a measurable amount of bismuth not greater than about 55 
atomic percent, 

said alloy being able to substantially wet the materials to be 

joined and providing a joined electrical interface resis- 
tance of not more than about 10—3 ohms per square centi- 
meter at temperatures not greater than about 20° C. 
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5,098,657 
APPARATUS FOR MEASURING IMPURITY 
CONCENTRATIONS IN A LIQUID 

David B. Blackford, St. Paul; Frederic R. Quant, Shoreview; 

Thomas A. Kerrick, Forest Lake; Gilmore J. Sem, Lauder- 

dale, and Darrell D. Havir, Roseville, all of Minn., assignors 

to TSI Incorporated, St. Paul, Minn. 

Filed Aug. 7, 1989, Ser. No. 390,282 
Int. Cl.5 GOIN 15/12, 15/14 

U.S. Cl. 422—73 


1. An apparatus for measuring residue particles in a fluid, 

comprising: 

(a) an atomizer for atomizing a fluid; 

(b) means cooperatively connected to said atomizer for 
drying atomized fluid to produce residue particles; 

(c) delivery means, cooperatively connected to said atom- 
izer, for placing the fluid in fluid communication with said 
atomizer at a constant flowrate, said delivery means in- 
cluding a first orifice, a second orifice, a pressure sensor 
and control valve means, wherein said sensor is con- 
structed and arranged so as to measure the fluid pressure 
between said first orifice and said control valve means and 
generate a first signal indicative thereof, and wherein said 
control valve means is positioned and arranged so as to 
respond to said generated signal and maintain the liquid 
pressure at a predetermined value to said second orifice, 
and 

(d) means for counting the residue particles connected in 
flow communication with said drying means. 


5,098,658 
DEVICE FOR ANALYZING SAMPLES FOR MERCURY 
AND/OR HYDRIDE-FORMING ELEMENTS 
Bernhard Huber, Uberlingen, Fed. Rep. of Germany, assignor to 
Bodenseewerk Perkin Elmer GmbH, Uberlingen, Fed. Rep. of 
Germany 
Filed May 21, 1990, Ser. No. 526,090 
Claims priority, application Fed. Rep. of Germany, Jun. 2, 
1989, 3917956 
Int. Cl.5 C01G 13/00 
U.S. Cl. 422—78 3 Claims 
1. An apparatus for analyzing samples for mercury and/or 
hydride-forming elements directly or by the amalgam method 
by means of atomic absorption spectroscopy, comprising 
a reaction vessel for receiving a sample together with a 
reagent, 
a measuring cell, 
a tube connecting said reaction vessel to said measuring cell, 
an amalgam-forming body disposed in said tube adapted to 
be heated and recooled, 
a conduit connecting said reaction vessel to said measuring 
cell bypassing said amalgam-forming body, 
a source of carrier gas, 
a first shut-off valve connecting said source of carrier gas to 
said tube upstream of said amalgam-forming body, 
a second shut-off valve disposed in said conduit pneumati- 
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cally controlled and arranged to be moved from its nor- 
mally open to closed position by carrier gas pressure 
downstream to said first shut-off valve, 

said first and second shut-off valves being interlocked such 
that, when said first shut-off valve is opened, said second 
shut-off valve is closed, 

a washing bottle and a drying tube connecting said reaction 
vessel to said tube containing the amalgam-forming body, 

said washing bottle forming a passage throttling means to 
said reaction vessel, 





a first branch conduit connecting said first shut-off valve to 
said tube, 

a second branch conduit parallel to said first branch conduit 
connecting said first shut-off valve to said tube, 

a third shut-off valve disposed in said second branch con- 
duit, 

first and second flow resistance disposed in each of said first 
and second branch conduits, respectively. 

said first flow resistance having a substantially higher resis- 
tance to flow than said second flow resistance. 


5,098,659 


APPARATUS FOR CONTINUOUSLY MONITORING A 

PLURALITY OF CHEMICAL ANALYTES THROUGH A 
SINGLE OPTICAL FIBER AND METHOD OF MAKING 
Jeffrey B. Yim, Woodinville; Gamal-Eddin Khalil, Bellevue, 


both of Wash.; Roger J. Pihl, San Francisco, Calif.; Bradley 
D. Huss, Snohomish, Wash., and Gerald G. Vurek, Mountain 
View, Calif., assignors to Abbott Laboratories, Abbott Park, 
Ill. 
Filed Sep. 24, 1990, Ser. No. 587,234 
Int. Cl.5 GOIN 27/00; A61B 5/00 


U.S. Cl. 422—82.07 


29. An optrode for monitoring blood gases comprising: 

(a) an optical fiber for propagating light bidirectionally 
along a longitudinal axis at a plurality of wavelengths; 
(b) a first polymer matrix having a first analyte indicator 
molecule codissolved within said first polymer matrix, 
said first polymer matrix being disposed at the distal end 
of said optical fiber such that said propagated light is 

incident upon said first polymer matrix; 

(c) a second polymer matrix having an O2 analyte indicator 
molecule codissolved within said second polymer matrix, 
said second polymer matrix being disposed at the distal 
end of said optical fiber and separate from the first poly- 
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mer matrix such that said propagated light is incident 
upon said second polymer matrix; and 

(d) a light reflective material disposed at the distal end of 
said optical fiber such that said propagated light that is 
incident upon said first polymer matrix is reflected by said 
light reflective material back into said optical fiber. 


5,098,660 
TRANSFER APPARATUS FOR CHEMICAL REACTION 
PACK 
Mark J. Devaney, Jr., Rochester, N.Y., assignor to Eastman 
Kodak Company, Rochester, N.Y. 
Filed Jan. 8, 1990, Ser. No. 461,944 
Int. Cl.5 B30B 5/02, 15/34; BOIL 11/00; GO5D 23/00 
USS. Cl. 422—99 20 Claims 


1. In transfer apparatus for transferring a liquid between 
chambers of a chemical reaction pack and comprising a first 
station for supporting a chemical reaction pack, the station 
comprising at least one supporting surface and pressure appli- 
cation means opposite to said surface for applying external 
pressure against at least one chamber of the reaction pack to 
transfer liquid between the chambers; 

the improvement wherein at least one additional station is 

disposed adjacent to said one station, said stations being 
provided by three spaced apart modules arranged side-by- 
side, at least the middle one of the three having as one of 
its major surfaces, the supporting surface supporting a 
chemical reaction pack, and as another major surface 
Opposite to said one major surface, a surface in which the 
pressure application means is disposed, 

so that the pressure application means of one module acts 

upon a chemical reaction pack supported by the opposite 
supporting surface of an adjacent module, therefore al- 
lowing for the simultaneous processing of a plurality of 
reaction packs. 


5,098,661 
CODED CUVETTE FOR USE IN TESTING APPARATUS 
John A. Froehlich, West Readding, Conn., and Eric S. Anderson, 
Pleasantville, N.Y., assignors to Medical Laboratory Automa- 
tion, Inc., Pleasantville, N.Y. 
Filed Nov. 16, 1988, Ser. No. 272,159 
Int. Cl.5 BOIL 3/00 
U.S. Cl. 422—102 15 Claims 
1. A cuvette adapted for use in a photometric testing appara- 
tus, comprising: 
a receptacle enclosing a sample-holding volume, open at the 
top side thereof, and including: 
a top section forming the top portion of the receptacle and 
having at least two opposite walls which are not parallel; 
a bottom section forming the bottom portion of the recepta- 
cle and including two optically clear walls substantially 
parallel to one another and positioned on opposite sides of 
the sample-holding volume, whereby an optical beam may 
be directed through the walls to pass through the sample; 
said top section having a greater volume capacity and being 
of different shape than the bottom section, the bottom 
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section including a flat-bottom surface for the receptacle; 
and 


“264 


first and second flanges connected to the top section and 
extending outwardly from the receptacle in opposite di- 
rections, each flange including at least one positioning 
hole adapted to mate with corresponding locating pin. 


5,098,662 
MODULAR SOLVENT EXTRACTOR/CONCENTRATOR 
APPARATUS 
Bruce A. Killough, Corning, N.Y., assignor to Corning Incorpo- 
rated, Corning, N.Y. 
Filed Aug. 10, 1990, Ser. No. 566,216 
Int. Cl.5 BOIL 3/00 
U.S. Cl. 422—102 


1. A kit for forming a modular solvent extractor apparatus 

comprising: 

a) a container body for holding a sample to be treated with 
a solvent to render an extraction therefrom, the container 
body having a mouth, at least one solvent vapor port, and 
at least one solvent extract port; 

b) an extract connecting tube having a disconnect joint at 
each end thereof; 

c) a hollow vapor connecting arm having a disconnect joint 
at one or both ends thereof, a solvent extract inlet port 
being located at a preselected position along the vapor 
arm and having a disconnect joint to accommodate one of 
the disconnect joints of the extract connecting tube; 

d) a disconnect joint at the solvent vapor port to accommo- 
date one of the disconnect joints of the vapor connecting 
arm; and 

e) a disconnect joint the at least one solvent extract port to 
accommodate one of the disconnect joints of at least one 
the extract connecting tube. 
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5,098,663 
SPECIMEN RACK FOR SPECIMEN CONTAINERS 

Fritz Berthold, Eulerweg 9, D-7530 Pforzheim, and Willy Lohr, 

Ginsterweg 75, D-7547 Wildbad, both of Fed. Rep. of Ger- 

many 

Filed Oct. 24, 1989, Ser. No. 426,300 

Claims priority, application Fed. Rep. of Germany, Oct. 24, 

1988, 8813340[U] 
Int. Cl.5 BOIL 9/06 


U.S. Cl, 422—104 15 Claims 


1. A specimen rack for specimen containers said rack having 
a top provided with MXN openings for receiving MXN 
specimen containers, comprising: 

M structurally identical holders each constructed for receiv- 

ing N specimen containers aligned in a row; and 

a stand for receiving said M holders; wherein 

each said holder comprises a bracket-like plastic part having 

a longitudinal axis and provided with N container receiv- 
ing openings aligned in a row extending along said longi- 
tudinal axis for frictionally receiving N specimen contain- 
ers, said stand comprises two vertical side parts config- 
ured to receive said M holders so that said M holders are 
mounted parallel to one another, and said holders and said 
stand are configured to form a detent connection for 
holding said holders in position on said stand, said plastic 
part has two end faces which are spaced apart in the 
direction of said longitudinal axis and which constitute 
two vertical extensions each perpendicular to said longitu- 
dinal axis and each located at a respective one of said end 
faces, said plastic part has a top surface extending parallel 
to said longitudinal axis and two longitudinal side faces 
extending between said end faces and perpendicular to 
said top surface, said plastic part is provided with vertical 
slits formed between said vertical extensions and said side 
faces, each vertical extension has two lateral edges extend- 
ing perpendicular to said longitudinal axis and a lower 
edge remote from said top surface, each vertical extension 
has a thickened portion at the side of said vertical exten- 
sion which faces the other end face of said plastic part, in 
the vicinity of said lower edge and spaced inwardly of said 
lateral edges, said stand further comprises a horizontal 
base part extending between said side parts to give said 
stand a U-shaped cross section, each said side part has a 
top edge which is remote from said base part and which is 
provided with a plurality of recesses, the spacing between, 
and cross section of, and said recesses are dimensioned 
such that said M holders can be placed parallel to one 
another upon said stand with said thickened portions 
engaging in said recesses, said vertical extensions fitting 
over, and disposed outside of, said side parts, and portions 
of said side parts bordering said recesses seated in said 
slits. 


MARCH 24, 1992 


5,098,664 
APPARATUS FOR GENERATING A PESTICIDAL GAS 

Rainer Schellhaas, Laudenbach, and Martin Muenzel, Ben- 

sheim, both of Fed. Rep. of Germany, assignors to Detia 

Freyberg GmbH, Laudenbach, Fed. Rep. of Germany 

Filed Nov. 25, 1988, Ser. No. 275,830 

Claims priority, application South Africa, Nov. 27, 1987, 

87/8913 
Int. Cl.5 BO1J 7/02 


USS. Cl. 422—108 16 Claims 


1. Apparatus for generating a pesticidal gas mixture of phos- 
phine gas and air for fumigating an enclosed environment with 
phosphine, comprising a generator vessel, separate from the 
enclosed environment, the generator vessel including space 
defining means, comprising a replaceable cartridge containing 
a gas permeable metal phosphide charge and positioned to 
permit a flow of moist air to pass therethrough and through the 
gas permeable metal phosphide charge contained in the car- 
tridge, which latter comprises gas impervious side walls and 
gas pervious end wall formations at opposite ends of the car- 
tridge defining a space filled with the metal phosphide charge, 
said opposite ends being respectively connected to inlet and 
outlet ducts for air such as to be able to conduct a flow of air 
through the mass laden with moisture and from there, after 
reaction of the moisture with the mass, into the enclosed envi- 
ronment, and a pump means for inducing the flow of the air by 
way of the ducts through the mass and into the enclosed envi- 
ronment, and means for providing a rate of moisture supply to 
the mass within a predetermined range. 


5,098,665 
DEVICE FOR HEATING OF ARTICLES AND 
ORGANISMS 
Helmut Katschnig, Burggasse 108, Judenburg, Avstria A-8750 ; 
Wolfgang Mgshammer, Judenburg, Austria; Christian Bisch- 
off, Judenburg, Austria, and Erwin Berger, Judenburg, Aus- 
tria, assignors to Helmut Katschnig, Judenburg, Austria 
Filed Apr. 12, 1988, Ser. No. 180,422 
Claims priority, application Austria, Apr. 14, 1987, 932/87 
Int. Cl.5 A61L 2/12 


USS. Cl. 422—108 20 Claims 


Section B-B 


Section A-A 


1. An apparatus for sterilizing infected material comprising a 
sterilization chamber adapted to receive infected material to be 
sterilized and a microwave emitting means for emitting micro- 
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wave radiation into an interior cavity defined by said steriliza- 
tion chamber wherein said microwave emitting means is ar- 
ranged so as to uniformly expose the interior cavity of said 
sterilization chamber to microwave radiation; and wherein said 
sterilization chamber is approximately rectangular shaped and 
said microwave emitting means comprises three microwave 
emitting devices two of which are located on one side wall of 
said sterilization chamber and a third microwave emitting 
device which is located on a wall of said sterilization chamber 
opposite said one side wall, said three devices being configured 
such that any one of said microwave emitting devices radiates 
into said interior cavity defined by said sterilization chamber 
free from microwaves emitted from the other microwave 
emitting devices; and wherein electrical field strength E-vec- 
tors of microwave radiation emitted by each of said three 
microwave emitting devices are oriented approximately or- 
thogonal to each other, and the direction of each of said three 
E-vectors of the microwave radiation deviates from the direc- 
tion of each of the axes defined by three adjacent edges of said 
approximately rectangular sterilization chamber. 


5,098,666 

DEVICE FOR METERING AT LEAST TWO FLOWABLE 
REACTION COMPONENTS INTO A MIXING CHAMBER 
Hans W. Meinz, Kockerellstrasse 19, 5100 Aachen, Fed. Rep. of 

Germany 
PCT No. PCT/DE87/00563, § 371 Date May 30, 1989, § 102(e) 

Date May 30, 1989, PCT Pub. No. WO88/04225, PCT Pub. 

Date Jun. 16, 1988 

PCT Filed Dec. 1, 1987, Ser. No. 362,393 

Claims priority, application Fed. Rep. of Germany, Dec. 1, 

1986, 3640980 
Int. Cl.5 GO5D 7/00 

U.S. Cl. 422—111 
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1. A device for metering at least two fluid reaction compo- 

nents, said device comprising 
a mixing chamber, 
at least one container chamber for each component, 
a displacement element in each container chamber wherein, 
in all the container chambers of at least one component, 
the displacement element is a flexible element which di- 
vides the relevant container chamber into 
a component chamber (12 or 13; 51, 52 or 53, 54) for 
receiving and discharging a fluid reaction component 
and 

a hydraulic chamber, said flexible element being con- 
nected to the container chamber so that it hermetically 
seals the component chamber from the hydraulic cham- 
ber, 

a feed pipe for each component, 

a component storage container for each component, each of 
said component storage containers being connected by 
said feed pipes to the corresponding component cham- 
ber/chambers, 

an outlet pipe for each component, said outlet pipe connect- 
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ing said component chamber/chambers to the mixing 

chamber, wherein the hydraulic chamber (16 or 17) or 

chambers (55, 56 or 57, 58) for at least one fluid reaction 
component is connected to a hydraulic circuit comprising 

a hydraulic chamber feed pipe (18 or 19) connected to one 
of said hydraulic chambers, 

a pressure source (23; 59 or 60) for delivering hydraulic 
fluid, under pressure, to said hydraulic chamber feed 
pipe, 

a hydraulic chamber outlet, (21 or 22) 

a tank (20) connected to receive hydraulic fluid from said 
hydraulic chamber outlet and 

a control-regulation system (3 or 4) connected in the 
hydraulic circuit to receive hydraulic fluid under pres- 
sure from said pressure source, wherein said control- 
regulation system is operable, for each component to 
determine a hydraulic flow which is preadjustable in its 
magnitude and duration, and wherein the controlled 
hydraulic flow is operable to hydraulically drive the 
displacement element (1 or 2)/elements (47, 48 or 49, 
50). 


5,098,667 
PARTICULATE FLOW CONTROL 
Richard K. Young, and Pat Rooney, both of Bartlesville, Okla., 
assignors to Phillips Petroleum Company, Bartlesville, Okla. 
Filed May 5, 1989, Ser. No. 347,704 
Int. Cl.5 GOIN 21/00; GO5D 7/00; B65G 53/66 
US. Cl. 422—111 


TO REACTOR 


1. An apparatus comprising: 

a storage tank for storing a concentrated slurry of particulate 
solid material and a liquid; 

a mixing tank; 

means for passing said concentrated slurry from said storage 
tank to said mixing tank; 

means for introducing an additional quantity of liquid into 
said mixing tank through a supply conduit; 

means for mixing said concentrated slurry and said addi- 
tional quantity of liquid to form a dilute slurry of said 
particulate solid material and said liquid in said mixing 
tank; 

means for withdrawing said dilute slurry in an effluent 
stream from said mixing tank and for providing said efflu- 
ent stream as a feed stream; 

density detector means for establishing a first signal which is 
representative of the actual density of said dilute slurry in 
said mixing tank; 

flow rate detector means for establishing a second signal 
which is representative of the actual flow rate of said 
effluent stream; 

manual means for establishing a third signal which is repre- 
sentative of the density of said particulate solid material; 

manual means for establishing a fourth signal which is repre- 
sentative of the density of said liquid; 

first computer means responsive to said first, second, third 
and fourth signals for calculating a fifth signal which is 
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representative of the flow rate of said particulate solid 
material contained in said effluent stream; and 

catalyst controller means comprising a process controller 
operatively connected to a control valve for manipulating 
the flow rate of said effluent stream in response to said 
fifth signal. 


5,098,668 
HF ALKYLATION UNIT WITH ACID EVACUATION 

SYSTEM 

Robert B. Callen, McLean, Va.; Saverio G. Greco, Princeton 
Junction, N.J.; Ronald D. McGihon, Chantilly, Va.; Zay K. 
Risinger, Pennington, N.J., and Paul W. Snyder, Washington 
Crossing, Pa., assignors to Mobil Oil Corporation, Fairfax, 
Va. 
Filed Mar. 7, 1990, Ser. No. 489,648 
Int. Cl.5 GO5D 7/00; B01J 10/00 


USS. Cl. 422—111 11 Claims 





1. In an HF alkylation unit comprising a reactor section 
comprising an alkylation reactor in which isoparaffins are 
alkylated with olefins in the presence of an HF alkylation 
catalyst, means for supplying isoparaffin and olefin to the 
alkylation reactor, means for supplying HF alkylation catalyst 
to the reactor, means for separating hydrocarbons from HF in 
the effluent from the reactor and a fractionation section for 
separating alkylate product from the separated hydrocarbons, 

the improvement which comprises 

an acid evacuation system comprising an acid receiver for 

receiving the acid from the unit, 

at least one acid evacuation conduit connecting the acid 

receiver to the reactor section of the unit, 

an acid evacuation valve in each said acid evacuation con- 

duit which is actuatable to an open position to evacuate 
acid from the reactor section of the unit to the acid re- 
ceiver, 

means for maintaining the acid receiver at a pressure below 

that of the reactor section of the alkylation unit such that 
when the acid evacuation valve is actuated to the open 
position, acid is evacuated from the reaction portion of the 
unit to the acid receiver under positive pressure from the 
reactor section of the unit. 


5,098,669 
STIRRING REACTOR FOR VISCOUS MATERIALS 
Norio Kawanami; Yoshihiro Ikeda, both of Hyogo, and Mitsuo 
Kamiwano, Kanagawa, all of Japan, assignors to Kanegafuchi 
Kagaku Kogyo Kabushiki Kaisha, Osaka, Japan 
Filed Jul. 6, 1990, Ser. No. 549,050 
Claims priority, application Japan, Jan. 13, 1989, 1-7174 
Int. Cl.5 CO8F 2/00 
U.S. Cl. 422—135 7 Claims 
1. A stirring-type reactor for a viscous material comprising a 
stirring vessel, having an inner wall, for receiving a viscous 
reaction material; a revolvable shaft provided in the vessel; an 
uppermost surface layer stirring vane (A) having at least one 
pair of stirring blades provided on the revolvable shaft for 
stirring at or near an interface of the gas and the viscous liquid 
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to be stirred in the vessel; at least one composite stirring vane 
(B) having blades which extend radially toward the inner wall 
wherein each of said blades comprises a first portion which is 
fastened on the revolvable shaft below the surface layer stir- 
ring vane (A) and a second portion out bound of said first 
portion extending radially therefrom toward said inner wall of 


the vessel and terminating adjacent to said inner wall; and 
baffle plates provided on said inner wall of the vessel, at least 
one baffle plate being provided at a position on said inner wall 
at substantially the same height as said surface layer stirring 
vane (A) and at least one baffle plate being provided at a height 
which is different relative to any of said composite stirring 
vanes (B). 


5,098,670 
FILTER AND GAS MIXING DEVICE FOR USE IN 
HEATING OR INCINERATION PLANTS 
Hans A. Haerle, Bopfingen, Fed. Rep. of Germany, assignor to 
Schwaebische Huettenwerke GmbH, Fed. Rep. of Germany 
Division of Ser. No. 395,852, Aug. 18, 1989, Pat. No. 4,971,769. 
This application Sep. 19, 1990, Ser. No. 585,720 
Claims priority, application Fed. Rep. of Germany, Aug. 20, 
1988, 3828347 
Int. Cl.5 BO1D 53/34; F23B 7/00; F23D 21/00 
U.S. Cl. 422—180 18 Claims 


1. A gas filter, suitable for removing soot and harmful ele- 
ments from a combustion exhaust gas stream in heating and 
incineration plants, which comprises a plurality of identically 
sized and shaped gas-permeable, highly porous, compression 
molded and sintered metal hollow tubular members, each 
tubular member having an inner circumferential wall with an 
open end and a closed end spaced from the open end, said 
tubular members being arranged alongside one another in a 
spaced-apart configuration including several rows upon a base 
plate, said base plate containing a plurality of openings contig- 
uous and congruent with all of said tubular member open ends, 
and an outer wall spaced from and enclosing all of said tubular 
members upon said base plate to thereby provide a plurality of 
first flow channels within said tubular members and a second 
flow channel within said outer wall and between the base plate 
and the exterior surfaces of said tubular members. 
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5,098,671 
OZONIZER UTILIZING A MAGNETIC FIELD 
Hirokazu Shiota, Tokyo, Japan, assignor to ODS Corporation, 
Japan 
Filed Feb. 1, 1991, Ser. No. 649,665 
Int. Cl.5 BOIS 19/12 


U.S. Cl. 422—186.07 22 Claims 
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1. An ozonizer comprising 

containment means defining an ozonization chamber for 
permitting the flow of a material gas, said containment 
means comprising a dielectric having a first surface and a 
second surface, and a discharge electrode of a magnetic 
substance in contact with said first surface of said dielec- 
tric, 

magnetic field generating means for fixing the position of 
said discharge electrode in contact with said dielectric, 

a counterpart electrode in contact with said first surface of 
said dielectric and not in direct contact with said dis- 
charge electrode, and 

voltage means for applying voltage to said discharge and 
counterpart electrodes, application of said voltage causing 
an electric field to at least partially cross through said 
ozonization chamber. 


5,098,672 
PARTICULATE SOLIDS CRACKING APPARATUS AND 
PROCESS 
Robert J. Gartside, Wellesley, and Richard C. Norton, Boston, 
both of Mass., assignors to Stone & Webster Engineering 

Corp., Boston, Mass. 

Division of Ser. No. 243,462, Sep. 12, 1988, Pat. No. 4,919,898, 
which is a division of Ser. No. 84,328, Aug. 11, 1987, Pat. No. 
4,814,067. This application Jun. 6, 1989, Ser. No. 362,028 
Int. Cl. BOIS 8/18 
U.S. Cl, 422—212 2 Claims 

1. A separator assembly to separate solids from gas compris- 

ing: 

(a) a separator chamber; 

(b) a single mixed phase solids-gas inlet centrally disposed at 
the top of the separation chamber; 

(c) a mixed phase solids-gas elongated inlet section in com- 
munication with the inlet centrally disposed at the top of 
the separation chamber; 

(d) a divergent section in the elongated inlet section; 
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(e) a plurality of gas outlets extending upwardly from loca- 
tions intermediate on the separation chamber; and 


(f) a plurality of solids outlets extending downwardly from 
the ends of the separation chambers. 


5,098,673 
APPARATUS FOR GROWING HOMOGENEOUS 
CRYSTALS 

Giinter Engel, Leitring; Alfred Enko, Graz; Peter W. Krempl, 
Graz/Ragnitz, and Uwe Posch, Graz, all of Austria, assignors 
to AVL Gesellschaft fiir Verbrennungskraftmaschinen und 
Messtechnik M.B.H. Prof.Dr.Dr.h.c. Hans List, Graz, Aus- 
tria 

Division of Ser. No. 238,580, Aug. 31, 1988, Pat. No. 4,946,545. 

This application Apr. 20, 1990, Ser. No. 511,701 
Claims priority, application Austria, Sep. 4, 1987, 2242/87 
Int. Cl.5 G30B 7/10 


U.S. Cl. 422—245 19 Claims 











1. Apparatus for growing homogeneous crystals from a 
hydrothermal growing solution, said crystals exhibiting retro- 
grade solubility, comprising a vertically elongated growing 
tank in the interior of which crystals are to be grown to desired 
size from said growing solution, and an external tank for retain- 
ing growing solution, means connecting said tank and said 
growing tank so that growing solution can be forced from said 
external tank to said growing tank and removed therefrom, a 
hollow tube extending from a position at the top of said grow- 
ing tank through the interior thereof to a location near the 
bottom thereof, means forcing growing solution from said 
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external tank through said connecting means to said tube, and 
thereafter through said tube to the bottom of said growing tank 
to fill said tank interior to an appropriate level, and means 
forcing said growing solution from said tank into said tube and 
from said tube to said connecting means and said external tank, 
whereby said growing solution can be supplied to said growing 
tank and removed therefrom without opening said growing 
tank to discharge the contents thereof with a degree of rapidity 
such as to minimize dissolving of said crystals as said growing 
solution cools due to said retrograde solubility of said crystals. 


5,098,674 
POWDER SUPPLY DEVICE AND METHOD FOR A 
SINGLE CRYSTAL PULLING APPARATUS 

Masato Matsuda, Nagai; Osamu Suzuki, Nishi-Kitama; Yasuo 

Wakasa, Nishi-Okitama, and Nobuyuki Sato, Nishi-Kitama, 

all of Japan, assignors to Toshiba Ceramics Co., Ltd., Tokyo, 

Japan 
Continuation of Ser. No. 278,715, Dec. 2, 1988, abandoned. This 

application Sep. 27, 1990, Ser. No. 590,590 

Claims priority, application Japan, Dec. 3, 1987, 62-306168; 

Dec. 3, 1987, 62-306169 
Int. Cl.5 C30B 15/02 


U.S. Cl. 422—249 16 Claims 


1. Apparatus for supplying powder to a crucible containing 
a molten crystal component in a single crystal pulling device 
comprising: 

a) means for separating the space above the surface of the 
molten crystal component into first and second regions, 
said separating means having two side edges each spac- 
edly positioned adjacent an inner peripheral surface of 
said crucible, 

b) means for feeding powder to said first region of the space 
above the surface of the molten crystal component de- 
fined by said separating means, said second region pro- 
vided for pulling a single crystal from said molten crystal 
component, wherein an upper edge of said separating 
means is positioned above a lower end of said feeding 
means, and 

c) means for supporting said separating means, said support- 
ing means securing said separating means to said feeding 
means. 
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5,098,675 

SILICON SINGLE CRYSTAL PULL-UP APPARATUS 
Shuitsu Matsuo, Nishi-Okitama; Kazuo Ito, Hatano; Masayuki 

Saito; Yoshihisa Wada, both of Nishi-Okitama, and Yukifumi 

Sakai, Hatano, all of Japan, assignors to Toshiba Ceramics 

Co., Ltd., Tokyo, Japan 

Continuation-in-part of Ser. No. 136,672, Dec. 22, 1987, 

abandoned. This application Jan. 16, 1990, Ser. No. 464,957 

Claims priority, application Japan, Dec. 26, 1986, 61-315577; 
Dec. 26, 1986, 61-315598; Dec. 26, 1986, 61-315599 

Int. Cl.5 C30B 15/02, 15/30 


US. Cl. 422—249 12 Claims 


3. A silicon single crystal pull-up apparatus comprising: 

a crucible for containing a molten silicon material; 

an annular heater disposed so as to surround said crucible for 
heating said silicon material in said crucible; and 

a plurality of plate-like members made of heat insulation 
material and disposed so as to surround said heater, each 
of said plate-like members having an arc-shaped cross 


section not less than a two-third circle and connected with 
each other at respective side edges thereof such that the 
plurality of said plate-like members are assembled into a 
shape of a cylinder having wave-like circumferential side 
walls. 


5,098,676 
STERILIZATION AND STORAGE CONTAINER TRAY 
John A. Brooks, Jr., 1015 Candia Rd., Manchester, N.H. 03103 
Filed Jan. 4, 1991, Ser. No. 637,625 
Int. Cl.5 A61L 2/00 


U.S. Cl. 422—292 1 Claim 


1. A sterilization tray assembly for sterilizing, transporting, 
and storing instruments, comprising: 
a tray, having; 
an upper tray section including a plurality of upper tray 
ports spaced in a predetermined pattern; 
a lower tray section including a plurality of lower tray 
ports spaced in a predetermined pattern; 
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locking means for engaging said upper tray section and 
said lower tray section to form a sealing contact be- 
tween said tray sections; and 

a mat made of silicone rubber and sized to fit said tray, said 
mat being positioned between said tray sections and hav- 
ing an upper surface and a lower surface, said mat includ- 
ing; 

a plurality of mat ports in said mat spaced in a predeter- 
mined pattern wherein said mat ports and said lower 
tray ports are in vertical alignment; 

a plurality of upwardly tapered, vertical projections 
spaced in a predetermined pattern on said upper surface, 
said vertical projections having tips at their free ends to 
provide support for instruments above said upper sur- 
face; 

a plurality of downwardly projecting support feet depend- 
ing from said lower surface spaced in a predetermined 
pattern for spacing said lower surface above said lower 
tray section. 


5,098,677 
ACTINIDE METAL PROCESSING 
Nancy N. Sauer, and John G. Watkin, both of Los Alamos, N. 
Mex., assignors to The United States of America as repre- 
sented by the Department of Energy, Washington, D.C. 
Filed Apr. 5, 1991, Ser. No. 680,972 
Int. Cl.5 C01G 57/00 
U.S. Cl, 423—11 12 Claims 
1. A process of converting an actinide metal to an actinide 
oxide comprising: 
admixing an actinide metal with a hypochlorite as an oxidiz- 
ing agent within an aqueous medium for sufficient time to 
form an insoluble actinide oxide material; and, 
separating the insoluble actinide oxide material. 


5,098,678 
CHROMATOGRAPHIC SEPARATION OF ZIRCONIUM 
ISOTOPES 

Ernest D. Lee, Ogden, Utah; Thomas S. Snyder, Oakmont, and 
Edward J. Lahoda, Edgewood Borough, both of Pa., assignors 

to Westinghouse Electric Corp., Pittsburgh, Pa. 

Filed Apr. 27, 1990, Ser. No. 515,965 

Int. Cl.5 C22B 34/10 


U.S, Cl. 423—70 11 Claims 


1. A continuous chromatographic process for the simulta- 
neous separation of each of the isotopes of zirconium in a 
sample containing a mixture of zirconium isotopes to produce 
substantially pure fractions of each of said separated isotopes, 
wherein said process includes the steps of: 

(a) loading a substantially vertical chromatographic separa- 
tion column having an effective column height sufficient 
to resolve each said zirconium isotope into a distinct 
product fraction having a purity greater than 90% with a 
cation exchange resin having a strong affinity for zirco- 
nium cations; said resin having a solid to liquid distribution 
coefficient in excess of about 100 in acid solutions of less 
than about 0.3 normal; 

(b) preparing an aqueous feed solution of ionic zirconium 
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from said sample having a pH of between about 3 and 4 
and a solubility limit of about 90 g/1; 

(c) preparing an eluant capable of displacing zirconium ions 
from said exchange resin, wherein said eluant is an aque- 
ous solution of a strong mineral acid having a normality 
greater than one; 

(d) feeding said aqueous zirconium feed solution to the top of 
said loaded chromatographic separation column so that 
said feed solution begins to travel down said column; 

(e) feeding said mineral acid eluant to the top of aid column 
to cause each of the zirconium isotopes in said feed solu- 
tion to pass downwardly through said column at a differ- 
ent speed; 

(f) collecting a separate zirconium isotope containing prod- 
uct fraction having an isotope purity greater than 90% at 
the bottom of said column for each of the isotopes present 
in said sample; and 

(g) continuing to feed said eluant downwardly through said 
column until each of said zirconium isotopes present in 
said sample has been separated and collected. 


5,098,679 
PURIFICATION OF ALKALI METAL HYDROSULFITE 
SOLUTIONS 
Karl O. Knolimueller, Hamden, Conn., assignor to Olin Corpo- 
ration, Cheshire, Conn. 

Continuation-in-part of Ser. No. 632,257, Dec. 21, 1990, Pat. No. 
5,034,202. This application Jul. 17, 1991, Ser. No. 731,572 
Int. Cl.5 CO1D 5/16 
U.S. Cl. 423—181 20 Claims 

1. A process for treating an alkali metal hydrosulfite solution 
which comprises contacting the alkali metal hydrosulfite solu- 
tion with aluminum in a reaction mixture in a sealed system in 
the absence of air, and admixing carbon dioxide gas with the 
reaction mixture to remove dissolved aluminum as an alumi- 
num-containing precipitate, the alkali metal hydrosulfite solu- 
tion having a residual alkalinity of from about 0.1 to about 20 
grams per liter of hydroxide ion. 


5,098,680 
AQUEOUS AMMONIA INJECTION SCHEME 
William D. Fellows, Randolph, and Donald E. Krider, Convent 
Station, both of N.J., assignors to Exxon Research & Engi- 
neering Company, Florham Park, N.J. 
Filed Oct. 15, 1990, Ser. No. 597,265 
Int. Cl.5 CO1B 2/7/00; B01J 8/00 


USS. Cl. 423—235 10 Claims 


COMBUSTION 
EFFLUENT 


CARRIER 
GAS 


1. A process for reducing the concentration of nitrogen 

oxides contained in combustion effluents, comprising 

(a) partially vaporizing an aqueous ammonia-containing 
solution in a separation zone to produce at least two 
streams; a first stream comprising ammonia rich vapor and 
a second stream comprising dilute aqueous ammonia; 

(b) mixing said first stream comprising ammonia rich vapor 
with a carrier gas; 

(c) injecting the mixture of ammonia rich vapor and carrier 
gas into a combustion effluent produced by a combustion 
zone; and 

(d) disposing of said second stream comprising dilute aque- 
ous ammonia by either (i) injecting the second stream into 
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the combustion effluent or (ii) utilizing the second stream 
in a scrubber or other plant unit. 


5,098,681 
PROCESS FOR ABSORPTION OF SULFUR 
COMPOUNDS FROM FLUIDS 

Steven H. Christiansen, Richwood; Dane Chang, Houston, and 

Druce K. Crump, Lake Jackson, all of Tex., assignors to The 

Dow Chemical Company, Midland, Mich. 

Filed Aug. 16, 1990, Ser. No. 569,120 
Int. Cl.5 CO1B 17/00 

U.S. Cl. 423—243 22 Claims 

1. A method for removing SO? from a fluid containing SO2 
by employing as an absorbent for the SO2, an aqueous solution 
of at least one compound represented by Formula I or Formula 
II, wherein Formula I is; 


Formula I 


R2 
| 
N 


N 

b 
wherein each R! or R2 is independently hydrogen; an alkyl 
group; a hydroxyalkyl group; an aldehyde group; a carboxylic 
acid or salt group; an alkyl group containing at least one car- 
boxylic ester, carboxylic acid or salt, ether, aldehyde, ketone 
or sulfoxide; and wherein at least one R! or R? is a carbonyl- 
containing group, a carboxyl ester group, or a ketone-contain- 
ing group and Formula II is: 


Formula II 


wherein each R3 is independently hydrogen; an alkyl group; a 
hydroxyalkyl group: an aldehyde group; a carboxylic acid or 
salt group; or an alkyl, aryl, or aralkyl group containing at least 
one carboxylic ester, a carboxylic acid or salt, ether, aldehyde, 
ketones or sulfoxide group. 


5,098,682 
DEHYDRATION OF PLUTONIUM OR NEPTUNIUM 
TRICHLORIDE HYDRATE 
Jerry Foropoulos, Jr.; Larry R. Avens, both of Los Alamos, and 
Eddie A. Trujillo, Espanola, all of N. Mex., assignors to The 
United States of America as represented by the United States 
Department of Energy, Washington, D.C. 
Filed Sep. 5, 1991, Ser. No. 755,280 
Int. Cl.5 CO1G 56/00 
U.S. Cl. 423—251 10 Claims 
1. A process of preparing anhydrous actinide metal trichlo- 
rides of plutonium or neptunium comprising: 
reacting an aqueous solution of an actinide metal trichloride 
selected from the group consisting of plutonium trichlo- 
ride or neptunium trichloride with a reducing agent capa- 
ble of converting the actinide metal from an oxidation 
state of +4 to +3 to yield a resultant solution; 
evaporating essentially all the solvent from the resultant 
solution to yield an actinide trichloride hydrate material; 
heating the actinide trichloride hydrate material while in 
admixture with an excess stoichiometric amount of thio- 
nyl chloride thereby dehydrating said actinide trichloride 
hydrate material; and, 
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recovering anhydrous actinide trichloride. 


5,098,683 
POTASSIUM FLUORIDE STABILIZED AMMONIUM 
NITRATE AND METHOD OF PRODUCING POTASSIUM 
FLUORIDE STABILIZED AMMONIUM NITRATE 
Ashok K. Mehrotra, Williamson, Ill., and I. Lee Markovich, 
Wickenburg, Ariz., assignors to Olin Corporation, Cheshire, 
Conn. 
Filed Mar. 6, 1991, Ser. No. 665,628 
Int. Cl.5 CO1B 21/50; CO1C 1/18 
U.S. Cl. 423—266 8 Claims 
4. A method of stabilizing ammonium nitrate which com- 
prises the steps of: 
a) heating an aqueous ammonium nitrate solution to less than 
about 120° C.; 
b) dissolving from 3.0% to about 5.0% by weight potassium 
fluoride in the aqueous solution; 
c) cooling the aqueous solution of potassium fluoride and 
ammonium nitrate to less than about 80° C.; and 
d) maintaining the temperature of the solution at about 77° 
C. until the water has evaporated leaving behind solid 
crystals of stabilized ammonium nitrate. 


5,098,684 
SYNTHETIC MESOPOROUS CRYSTALINE MATERIAL 
Charles T. Kresge, West Chester, Pa.; Michael E. Leonowicz, 
Medford Lakes; Wieslaw J. Roth, Sewell, both of N.J., and 
James C. Vartuli, West Chester, Pa., assignors to Mobil Oil 
Corp., Fairfax, Va. 
Continuation-in-part of Ser. No. 470,008, Jan. 25, 1990. This 
application Dec. 10, 1990, Ser. No. 625,245 
Int. Cl.5 CO1B 33/34 


USS. Cl. 423—277 59 Claims 





RELATIVE 
INTENSITY 














' 6 " 16 
DEGREES 2-THETA 


1. A composition of matter comprising an inorganic, porous 
crystalline phase material having, after calcination, a hexago- 
nal arrangement of uniformly-sized pores having diameter of at 
least about 15 Angstrom Units and exhibiting a hexagonal 
electron diffraction pattern that can be indexed with a d100 
value greater than about 18 Angstrom Units. 
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5,098,685 
ZEOLITE EU-2 

John L, Casci, Redcar, England; Barrie M. Lowe, Edinburgh, 

Scotland, and Thomas V. Whittam, Darlington, England, 

assignors to Imperial Chemical Industries PLC, London, 

England 

Continuation of Ser. No. 422,888, Oct. 18, 1989, abandoned, 
which is a continuation of Ser. No. 120,526, Nov. 13, 1987, Pat. 
No. 4,876,412, which is a division of Ser. No. 919,577, Oct. 15, 
1986, Pat. No. 4,741,891, which is a continuation of Ser. No. 
816,958, Jan. 6, 1986, abandoned, which is a continuation of Ser. 
No. 272,469, Jun. 11, 1981, abandoned. This application Feb. 4, 
1991, Ser. No. 649,173 

Claims priority, application United Kingdom, Jun. 12, 1980, 
8019211 
The portion of the term of this patent subsequent to May 3, 2005, 

has been disclaimed. 
Int. Cl.5 CO1B 33/34 

U.S. Cl. 423—328 5 Claims 

1. A method of making zeolite EU-2 having a molar compo- 
sition expressed by the formula: 


0.5 to 1.5 R2O:Y203: at least 70 XO2:0 to 100 H20 


wherein R is a monovalent cation or 1/n of a cation of 
valency n, X is silicon and/or germanium, Y is one or 
more of aluminum, iron, gallium or boron, and H2O is the 
water of hydration additional to water, notionally present 
when R is H, and having an x-ray diffraction pattern 
substantially as set forth in Table 1, 

which method comprises reacting an aqueous mixture com- 
prising a source of alkali metal or ammonium, at least one 
oxide XQ2, at least one oxide Y203 and at least one alkyl- 
ated derivative of a polymethylene a-w diamine having 
the formula: 


Ri Rg 


R25>N*+—(CH)q—N* <r; 


R3 R6 


wherein n is in the range from 3 to 12, Rj to R¢ which may 
be the same or different, can be an alkyl or hydroxyalkyl 
group containing from 1 to 8 carbon atoms and up to five 
of the groups R; to R¢ can be hydrogen, the mixture 
having the molar ratio composition: 


at least 70 
0.1 to 6.0 
45 to 1701 
0.1 to 1.0 
1 to 100 


XO2/Y203 
OH-/X0O> 

(M+ + Q)/Y203 
Q/(Mt + Q) 
H2/XO2 


wherein X is silicon and/or germanium, Y is one or more of 
aluminum, iron, gallium, boron, M is an alkali metal or 
ammonium and Q is the aforesaid alkylated derivative of a 
polymethylene diamine, or a precursor thereof. 


5,098,686 
SYNTHESIS OF ZEOLITES OF FAUJASITE STRUCTURE 
Francois Delprato, Riedisheim; Jean-Louis Guth, Brunstatt; 
Didier Anglerot, Pau, and Catherine Zivkov, Narosse, all of 
France, assignors to Societe Nationale Elf Aquitaine, Paris, 
France 
PCT No. PCT/FR89/00522, § 371 Date Jun. 8, 1990, § 102(e) 
Date Jun. 8, 1990, PCT Pub. No. WO90/03944, PCT Pub. 
Date Apr. 19, 1990 
PCT Filed Oct. 10, 1989, Ser. No. 499,272 
Claims priority, application France, Oct. 10, 1988, 88 13269 
Int. Cl.5 CO1B 33/34 
U.S. Cl. 423—308 47 Claims 
1. A process for the preparation of zeolites belonging to the 
faujasite structural class and exhibiting a Si:Al ratio higher 
than 1, said process comprising first forming a reaction mixture 
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which has a pH higher than 10 and contains water, a source of 
tetravalent silicon, a source of trivalent aluminum, a source of 
hydroxide ions in the form of a strong inorganic or organic 
base and a structural agent ST so as to produce an alumino 
silicate gel having the composition to permit its crystallization 
into a compound of the faujasite structural class, and the gel 
obtained is then kept at a temperature not exceeding 150° C. 
and at a pressure of at least equal to the autogenous pressure of 
said gel for a sufficient period to effect the crystallization of 
said gel into a precursor of the zeolite consisting of the zeolite 
with the structural agent ST trapped in its cavities and said 
precursor is subjected to a calcination to destroy said structur- 
ing agent ST and to produce the zeolite, and wherein the 
structuring agent ST consists of at least one compound MC 
selected from the group consisting of carbon-containing ma- 
crorings and macropolyrings which contain in the rings het- 
eroatoms selected from the group consisting of oxygen, nitro- 
gen, silicon, and sulfur, and which contain 10 to 24 atoms per 
ring. 


5,098,687 
SUBSTITUTED ALUMINOSILICATE COMPOSITIONS 
AND PROCESS FOR PREPARING SAME 
Gary W. Skeels, Brewster, and Richard Ramos, Bronx, both of 
N.Y., assignors to UOP, Des Plaines, Ill. 
Coniinuation-in-part of Ser. No. 298,629, Jan. 1, 1989, 
abandoned, which is a division of Ser. No. 604,179, Apr. 26, 
1984, Pat. No. 4,892,720. This application Jul. 23, 1990, Ser. No. 
559,817 
The portion of the term of this patent subsequent to Jan. 9, 2007, 
has been disclaimed. 
Int. Cl.5 CO1B 33/34 


U.S. Cl. 423—328 11 Claims 


VV ITALIA Y 
I, ORY ORS) . 
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Y, 
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NVAALLALILZEE 


1. A molecular sieve composition having a three-dimen- 
sional microporous framework structure of AlO2, SiO2 and 
TiO? tetrahedral oxide units and having a unit empirical for- 
mula on an anhydrous basis of: 


(TiwAl;Siy)O2 


where w, x and y represent the mole fractions of titanium, 
aluminum and silicon respectively, present as framework tetra- 
hedral oxide units, said mole fractions being such that they are 
within the trigonal area defined by points A, B and C of FIG. 
1, which points have the following values of w, x and y: 


Mole Fraction 
x 
0.01 


0.49 
0.01 
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5,098,688 
CARBON FIBRES 
Warren C. Schimpf, New Castle County, Del.; Niel W. Hansen, 
Salt Lake County, Utah; James T. Paul, Jr., New Castle 
County, Del., and Steven E. Russell, Salt Lake County, Utah, 
assignors to Hercules Incorporated, Wilmington, Del. 
Continuation of Ser. No. 520,785, Aug. 5, 1983, Pat. No. 
5,004,590. This application Mar. 27, 1991, Ser. No. 675,776 
The portion of the term of this patent subsequent to Apr. 2, 2008, 
has been disclaimed. 
Int. Cl.5 DOIF 9//2 


U.S. Cl. 423—447,2 4 Claims 





1. Polyacrylonitrile-based carbon fiber in the form of a fila- 
ment bundle characterized by Modulus and Tensile Strength in 
the Impregnated Strand Test respectively between about 42 
million and 50 million psi and between about 600,000 and 
900,000 psi, and Short Beam Shear Strength between about 
15,000 and 19,000 psi, in the Laminate Test, and wherein said 
carbon fiber has been electrolytically surface treated at 0.2 to 
0.8 columb per inch per approximate 12,000 filaments. 


5,098,689 
TURBINE AGGLOMERATED CALCIUM 
HYPOCHLORITE PARTICLE AND PROCESS FOR THE 
PRODUCTION THEREOF 
William G. Bridges, Meriden, Conn., assignor to Olin Corpora- 
tion, Cheshire, Conn. 

Continuation of Ser. No. 331,773, Jun. 19, 1989, abandoned, 
which is a continuation of Ser. No. 898,841, Aug. 19, 1986, 
abandoned, which is a continuation-in-part of Ser. No. 749,164, 
Jun. 27, 1985, abandoned, which is a continuation-in-part of Ser. 
No. 717,983, Mar. 29, 1985, abandoned, which is a 
continuation-in-part of Ser. No. 639,052, Aug. 9, 1984, 
abandoned. This application Oct. 9, 1990, Ser. No. 593,587 
Int. Cl.5 CO1B /1/06; B29B 9/08 


USS. Cl. 423—474 16 Claims 


% Dissoweo iw 4FT TANK IN 1 MIN 


25-30 30-35 35-40 
PARTICLE SIZE (MESH RANGE) 


1. A hydrated calcium hypochlorite agglomerated particle 
produced in a turbine agglomerator by centrifugally rotating 
and axially transporting feed material comprising from about 
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54 to about 70 percent by weight calcium hypochlorite, from 
about 6 to about 32 percent by weight water, sodium chloride 
and calcium salts selected from the group consisting of calcium 
chloride, calcium chlorate, calcium carbonate and calcium 
hydroxide while subjecting the feed material to a shearing 
action, the agglomerated particle prior to drying being formed 
from small particles held together at least partially by the 
surface tension and adhesion forces of a layer of surface liquid, 
the agglomerated particle having a moisture content of from 
about 19.3 to about 31 percent by weight before drying, the 
agglomerated particle then being dried to substantially evapo- 
rate the layer of surface liquid and to promote recrystallization 
of the feed material and calcium hypochlorite; the agglomer- 
ated particle comprising in combination: 

a) a plurality of connecting links of recrystallized material 
bridging the small particles and connected thereto; 

b) a plurality of pores formed by the evaporation of the layer 
of surface liquid between the small particles to form a 
highly porous, fast dissolving agglomerated particle; and 

c) a particle size of between about 20 to about 40 mesh size 
and bulk density measured by volume displacement of 
between about 1.00 grams per milliliter and about 2.00 
grams per milliliter. 


5,098,690 
METHOD FOR DISTRIBUTING FLUIDS IN A 
DOWNFLOW REACTOR 
William J. Koves, Hoffman Estates, Ill., assignor to UOP, Des 
Plaines, Ill. 

Continuation-in-part of Ser. No. 138,224, Dec. 23, 1987, Pat. No. 
4,938,422. This application Jul. 2, 1990, Ser. No. 547,574 
The portion of the term of this patent subsequent to Jul. 3, 2007, 
has been disclaimed. 

Int. Cl.5 BO1JS 8/02 


US. Cl. 423—659 10 Claims 


1. A method of distributing a fluid stream across an upper 
surface of a bed of solid particles located in a downflow vessel 
having a fluid inlet and a fluid outlet wherein said fluid enters 
said fluid inlet from a conduit in communication with said 
vessel and having a smaller diameter than said vessel, said 
method comprising: 

(a) passing said fluid stream through a plurality of partitions 
located above said upper surface of said bed at said fluid 
inlet and subdividing at least half of the cross-sectional 
area of said conduit into at least two annular collection 
zones; 

(b) passing fluid from each collection zone to an outlet band 
located about the outer boundary of each collection zone 
and spaced along and centered about the longitudinal axis 
of said conduit, such that the outlet band located nearest 
said inlet borders the outermost collection zone and suc- 
ceeding outlet bands have an increased axial spacing from 
said fluid inlet and border collection zones have progres- 
sively increasing inward locations; and, 

(c) restricting fluid flow across each outlet band to circum- 
ferentially redistribute any fluid flow out of each band and 
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to achieve two direction fluid distribution above and prior 
to contact with said bed. 


5,098,691 
COMPOSITION FOR DISCLOSING DENTAL PLAQUE 

Alexander J. Simone, and Thomas G. Polefka, both of Somerset, 

N.J., assignors to Colgate-Palmolive Company, Piscataway, 

N.J. 

Filed May 6, 1991, Ser. No. 696,404 
Int. Cl.5 A61K 7/16, 7/22, 49/00 

USS. Ci. 424—7.1 3 Claims 

1. A method of identifying and locating plaque deposits in 
the oral cavity which comprises (1) selectively staining the 
plaque formation on tooth surfaces without staining the adja- 
cent oral tissues by applying to the oral cavity a plaque disclos- 
ing composition containing an effective staining amount of a 
cobalamin compound to identify and render the areas of plaque 
formation which are clearly visible to the naked eye as color 
stained plaque immediately upon contact and easily removable 
therefrom by rinsing, and (2) observing for color stained areas 
of plaque formation which are clearly visible to the naked eye. 


5,098,692 
CALCIUM CHELATE AND GADOLINIUM 
PHARMACEUTICAL COMPOSITION AND METHODS 
OF X-RAY AND NMR IMAGING 

Heinz Gries; Ulrich Speck; Hanns-Joachim Weinmann; Hans P. 

Niendorf, and Wolfgang Seifert, all of Berlin, Fed. Rep. of 

Germany, assignors to Schering Aktiengellschaft, Berlin and 

Bergkamen, Fed. Rep. of Germany 

Continuation of Ser. No. 126,099, Nov. 30, 1987, abandoned. 
This application Oct. 22, 1990, Ser. No. 601,594 

Claims priority, application Fed. Rep. of Germany, Nov. 28, 

1986, 3640708 
Int. Cl.5 A61K 49/04, 49/00 

U.S. Cl. 424—9 25 Claims 

1. A pharmaceutical composition comprising a diagnosti- 
cally effective amount of the gadolinium chelate complex of 
N®-carboxymethyl-N?,N9-bis(methylcarbamoy]-methy])-3,6,9- 
triazaundecanedioic acid, a pharmaceutically acceptable car- 
rier and 2-10 mole % of a sodium salt of a calcium chelate 
complex, based on the amount of said gadolinium chelate 
complex, up to a maximum of 50 mmol/I of said composition, 
wherein said amount of calcium chelate complex is effective to 
enhance the safety in a human of said composition with respect 
to an identical composition except lacking said calcium chelate 
complex. 


5,098,693 
ANTI-IRRITANT SPRAY FOR USE WITH CAST AND 
METHOD OF APPLICATION 
Leonard A. Faas, Jr., Yorba Linda; Leonard A. Faas, III, 
Diamond Bar; William T. Spaeth, Yorba Linda, and W. 
Kenneth Lim, Jr., Fullerton, all of Calif., assignors to Cast 
Blast, Yorba Linda, Calif. 

Continuation of Ser. No. 384,032, Jul. 21, 1989, abandoned, 
which is a continuation of Ser. No. 106,685, Oct. 8, 1987, 
abandoned. This application Apr. 29, 1991, Ser. No. 697,513 
Int. Cl.5 A61L 9/04 
U.S. Cl, 424—45 19 Claims 

1. An anti-irritant spray for use in eliminating skin irritation 
within a cast including a moisture absorbing agent and an 
anti-bacterial agent, wherein said moisture absorbing agent is 
talc, having a concentration of 2% to 20% and said anti-bac- 
terial agent is triclosan, having a concentration of 0.01% to 
2%. 


CHEMICAL 


5,098,694 
NATURAL DEODORANT COMPOSITIONS 
Bernd Komp, Seligenstadt, and Christiane Gigengack, Reinheim, 
both of Fed. Rep. of Germany, assignors to The Procter & 
Gamble Company, Cincinnati, Ohio 
Filed Sep. 25, 1990, Ser. No. 589,131 
Int. Cl.5 A61K 7/32, 7/42, 9/10, 9/12 
U.S, Cl. 424—47 16 Claims 
1. A deodorant composition comprising about 0.5-5% glyc- 
ery] laurate, about 0.1-0.5% sorbic or benzoic acid, and about 
0.1-0.5% citric acid in an aqueous/alcoholic carrier. 


5,098,695 
PRECIPITATED SILICAS 
John R. Newton, Cheshire; James P. Quinn, Birkenhead, and 
Peter W. Stanier, Cheshire, all of England, assignors to Uni- 
lever Patent Holdings, B.V., Rotterdam, Netherlands 
Continuation of Ser. No. 376,921, Jul. 10, 1989, abandoned, 
which is a continuation of Ser. No. 937,498, Dec. 3, 1986, 
abandoned. This application Jan. 24, 1991, Ser. No. 645,301 
Claims priority, application United Kingdom, Dec. 3, 1985, 
8529796 
Int. Cl.5 A61K 7/16; CO1B 33/142, 33/154 
U.S. Cl. 424—49 
1. An amorphous precipitated silica having 
i) a surface area in the range from about 250 to about 350 
m2/g, 
ii) an oil absorption (using linseed oil) of about 120 to about 
180 cm3/100 g, 
iii) a weight mean particle size in the range from about 5 to 
about 15 microns and 
iv) a perspex abrasion value in the range from about 12 to 
about 20. 
2. A composition containing toothpaste and from about 5% 
to about 50% by weight, of an amorphous precipitated silica 
defined in claim 1. 


2 Claims 


5,098,696 
METHOD OF MAKING ARTIFICIAL FINGERNAILS 
Robert E. Montgomery, Los Angeles, Calif., assignor to REM 
Systems, Inc., Los Angeles, Calif. 
Division of Ser. No. 254,733, Oct. 7, 1988, Pat. No. 4,871,534. 
This application Aug. 2, 1989, Ser. No. 389,054 
Int. Cl.5 A61K 7/043 
US. Cl. 424—61 15 Claims 
1. A substantially odorless method of making a fingernail 
prosthesis comprising: 
i) mixing together: 
(a) an odorless, non-toxic liquid binder comprising at least 
one methacrylate monomer having the following for- 
mula: 


R—O—CH2CH2—O—CH?C- 
H2—O—CO—C(CH3)=CH? 


where R is CH3(CH?2), and n=0—3 
together with one or more di- or tri- methacrylates, and a 
tertiary-amine accelerator; and 
(b) a polymeric powder containing a finely divided meth- 
acrylate polymer or copolymer, and a peroxide poly- 
merization initiator; 
ii) applying said mixed composition in a dough-like mass to 
a fingernail form to shape a fingernail thereon; and 
iii) allowing said applied mixed composition to cure and 
harden in situ for 90 to 180 seconds at ambient tempera- 
tures. 


5,098,697 
Patent Not Issued For This Number 
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5,098,698 
NOVEL ANTIPERSPIRANT ADDUCT COMPOSITIONS 
AND PROCESS FOR MAKING SAME 
Antoine Kawam, Washington, D.C.; Shu-Sen Lee, Olney, and 
Harvey A. Lazar, Silver Spring, both of Md., assignors to The 
Gillette Company, Boston, Mass. 
Division of Ser. No. 324,104, Mar. 16, 1989, Pat. No. 4,987,243. 
This application Dec. 10, 1990, Ser. No. 625,138 
Int. Cl.5 A61K 7/34 
U.S. Cl. 424—68 14 Claims 
1. A method for using a submicron antiperspirant adduct to 
make an antiperspirant composition comprising dispersing the 
adduct into a cosmetic carrier and a clear-dispersion producing 
amount of water, wherein said adduct is prepared by: 

i) dissolving a mixture of an aluminum-containing antiperspi- 
rant salt and a steric stabilizer in a solvent, the ratio of 
stabilizer to salt being about 0.5:1 to about 3:1; 

ii) followed by precipitation of the antiperspirant salt into 
the steric stabilizer. 


5,098,699 
HAIR SETTING GEL COMPOSITION 
Kazuhide Hayama; Kanji Narazaki, and Sigeoki Kawaguchi, all 
of Mie, Japan, assignors to Mitsubishi Petrochemical Co., 
Ltd., Tokyo, Japan 
Continuation of Ser. No. 310,649, Feb. 15, 1989, abandoned. 
This application Dec. 12, 1990, Ser. No. 625,684 
Claims priority, application Japan, Feb. 23, 1988, 63-38665 
Int. Cl.5 A61K 7/// 
U.S. Cl. 424—71 2 Claims 
1. A hair setting gel composition comprising (A) from 0.2 to 
5% by weight of a partially or complete neutralized salt of a 
crosslinked carboxyvinyl polymer, (B) from 0.5 to 10% by 
weight of an amphoteric resin containing a betaine structure of 
formula (V): 


R! 


R3 


| 
¢Ch,—C> 
COAR2N®—R4 
R5COOS 


wherein A represents an oxygen atom or —NH— group; R! 
represents a hydrogen atom or a methyl group; R2 represents 
an alkylene group having from 1 to 4 carbon atoms; R% and R4 
each represents a hydrogen atom or an alkyl group having 
from 1 to 4 carbon atoms; and R5 represents an alkylene group 
having from i to 4 carbon atoms, said resin having a molecular 
weight of from 5,000 to 500,000, and (C) from 85 to 99.3% by 
weight of a solvent mainly comprising water and/or a lower 
alcohol, with the total of the components (A), (B) and (C) 
being 100% by weight. 


5,098,700 
FAR INFRARED RAY EMITTING, ODOR-ABSORBING 
MATERIAL 
Hirotaka Nakai, Kyoto, and Setsuji Edagawa, Nishinomiya, 
both of Japan, assignors to O.K. Trading Co., Ltd., Osaka, 
Japan 
Filed Oct. 11, 1989, Ser. No. 419,941 
Claims priority, application Japan, Jul. 19, 1989, 1-184710 
Int. Cl.5 A61L 9/01; CO9K 9/00; DO6M 101/08, 11/79 
USS. Cl. 424—76.1 2 Claims 
1. A far infrared ray emitting, odor-absorbing material, 
comprising: 
cellulose acetate fiber having adhered thereto an ultrafine 
powder having a particle size below 500 angstroms of one 
or more compounds selected from the group consisting of 
alumina hydrate, produced by reacting aluminum chloride 
and ammonium hydroxide, silica hydrate, produced by 
reacting silicon dioxide and hydrochloric acid, and the 
mixture thereof, wherein said ultrafine powder is chemi- 
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cally produced in an aqueous dispersion of said cellulose 
acetate fiber. 


5,098,701 
CROSSLINKED PYRIDINOMETHACRYLATE 
POLYMERS 

Deirdre M. B. Hickey, Welwyn, and David G. Cooper, Harlow, 

both of England, assignors to SmithKline & French Laborato- 

ries, Ltd., Welwyn Garden City, United Kingdom 

Filed Dec. 11, 1990, Ser. No. 626,123 

Claims priority, application United Kingdom, Dec. 4, 1989, 

8928278 
Int. Cl.5 A61K 31/74; CO8F 26/06 

U.S. Cl. 424—78.1 

1. A polymer of structure (I) 


5 Claims 


JAXX) 


sm 
oO O(CH2)n 


ae 


in which 

a, b and c indicate the relative molar percentages of the units 
present in the polymer, (a) being from about 25 to about 
99.5 molar percent, and (b) being from about 0.5 to about 
8 molar percent; 

X is a cross-linking unit; 

X! is a stryene, an alkyl alkylate of structure (ii) or an alkyls- 
tyrene of structure (iii) 


R2 


in which R and c are as described above and R2? is C_29al- 
kyl; 

R is hydrogen or C_4alkyl; 

R! is Cy_20alkyl or Cj_20aralkyl; 

n is 1 to 20. 

p is a number indicating the degree of polymerisation of the 
polymer; and 

Y~— is a physiologically acceptable counter ion. 
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5,098,702 
COMBINATION THERAPY USING INTERLEUKIN-2 
AND TUMOR NECROSIS FACTOR 
Robert Zimmerman, Lafayette, and Jeffrey L. Winkelhake, 
Emeryville, both of Calif., assignors to Cetus Corporation, 
Emeryville, Calif. 

Division of Ser. No. 273,760, Nov. 16, 1988, Pat. No. 4,863,727, 
which is a continuation of Ser. No. 80,493, Jul. 31, 1987, 
abandoned, which is a continuation-in-part of Ser. No. 943,608, 
Dec. 18, 1986, abandoned, which is a continuation-in-part of Ser. 
No. 884,548, Jul. 11, 1986, abandoned, which is a 
continuation-in-part of Ser. No. 849,713, Apr. 9, 1986, 
abandoned. This application Jun. 26, 1989, Ser. No. 371,203 
Int. Cl.5 A61K 37/02, 45/05 
U.S. Cl. 424—85.21 27 Claims 

1. A composition for therapeutic treatment of cancers in a 
mammalian host, comprising a mixture of TNF and IL-2 in 
synergistically effective amounts, wherein said TNF and IL-2 
are from a mammalian species and said cancers are selected 
from the group consisting of lung, sarcoma, rectal, and renal. 


5,098,703 
INTERFERON-ALPHA 76 
Michael A. Innis, Oakland, Calif., assignor to Cetus Corpora- 
tion, Emeryville, Calif. 

Continuation-in-part of Ser. No. 339,826, Jan. 15, 1982, 
abandoned. This application Sep. 2, 1982, Ser. No. 414,053 
Int. Cl.5 CO7K 13/00, 15/26; A61K 45/02; C12P 21/00 
U.S. Cl. 424—85.7 15 Claims 

1. A recombinantly produced polypeptide having interferon 
activity and comprising the amino acid sequence of IFN-a76. 


AsnArgArgAlaLeu 
HisPheSerCysLeu 
GluGluPheAspGly 
ValLeuHisGluMet 
GluAspSerSerAla 
SerThrGluLeuTyr 
IleGInGluValGly 
SerlleLeuAlaVal 
LeuThrGluLysLys 
AlaGlulleMetArg 
ArgLeuArgArgLys 


CysAspLeuProGIn 
IleLeuLeuAlaGIn 
LysAspArgHisAsp 
HisGInPheGinLys 
IleGinGinThrPhe 
AlaTrpGluGInSer 
GlnGIinLeuAsnAsp 
ValGluGluThrPro 
ArgLysTyrPheGIn 
TyrSerProCysAla 
SerLeuSerPheSer 
Asp. 


ThrHisSerLeuGly 
MetGlyArglleSer 
PheGlyPheProGlu 
AlaGInAlalleSer 
AsnLeuPheSerThr 
LeuLeuGluLysPhe 
LeuGluAlaCysVal 
LeuMetAsnGluAsp 
ArglleThrLeuTyr 
TrpGluValValArg 
ThrAsnLeuGInLys 


5,098,704 
HEPATITIS SURFACE ANTIGEN PARTICLE VACCINE 
Pablo D. T. Valenzuela, San Francisco, Calif., assignor to Chi- 
ron Corporation, Emeryville, Calif. 
Continuation of Ser. No. 621,756, Jun. 18, 1984, abandoned. 
This application Nov. 3, 1988, Ser. No. 266,795 
Int. Cl.5 A61K 39/29 


U.S. Cl. 424—89 6 Claims 





1. A Hepatitis B pre-S-sAg particle comprising p31 protein 
prepared by recombinant DNA technology. 
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5,098,705 
USE OF A BACILLUS THURINGIENSIS MICROBE FOR 
CONTROLLING LESSER MEALWORM, ALPHITOBIUS 
DIAPERINUS 
Leslie A. Hickle; Gregory A. Bradfisch, and Jewel M. Payne, all 
of San Diego, Calif., assignors to Mycogen Corporation, San 
Diego, Calif. 

Continuation-in-part of Ser. No. 155,189, Feb. 12, 1988, Pat. No. 
4,999,192. This application Sep. 11, 1990, Ser. No. 580,704 
The portion of the term of this patent subsequent to Mar. 12, 
2008, has been disclaimed. 

Int. Cl.5 C12N 1/20, 1/22; AOIN 63/00, 65/00 
U.S. Cl. 424—93 L 6 Claims 


1. A process for controlling the lesser mealworm which 
comprises contacting said pest, or the environment of said pest, 
with an effective amount of Bacillus thuringiensis PS40D1 
spores or toxin crystals, having the identifying characteristics 
of NRRL B-18300, or mutants thereof. 


5,098,706 
JUVENILE HORMONE ESTERASE FOR INSECT 
CONTROL 
Bruce D. Hammock, and Matthew L. Philpott, both of Davis, 
Calif., assignors to The Regents of the University of Califor- 
nia, Berkeley, Calif. 
Filed Nov. 1, 1988, Ser. No. 265,528 
Int. Cl.5 AOIN 63/00 
U.S. Cl. 424—93 A 4 Claims 
1. A method for disrupting the normal development in or 
killing insects whose metamorphosis is regulated by juvenile 
hormone comprising: 
administering an anti-juvenile hormone agent to the insects, 
the administering effective to cause a precocious appear- 
ance of juvenile hormone esterase within the insects. 


5,098,707 
IMIDAZOLE COMPOUNDS AND THEIR USE AS 
TRANSGLUTAMINASE INHIBITORS 

John J. Baldwin, Gwyneed Valley; David C. Remy, North 

Wales, and David A. Claremon, Audubon, all of Pa., assignors 

to Merck & Co., Inc., Rahway, N.J. 
Division of Ser. No. 386,641, Jul. 31, 1989, Pat. No. 5,030,644. 

This application Apr. 29, 1991, Ser. No. 692,430 
Int. Cl.5 A61K 37/547; AOIN 43/52, 43/50, 43/00 

U.S. Cl. 424—94.64 8 Claims 

1. A composition suitable for thrombolytic therapy in unit 
dosage form comprising (a) a plasminogen activator selected 
from tPA in an amount of about 58 million I.U. and streptokin- 
ase in an amount of 1.5 million I.U. and (b) an imidazolium salt 
in an amount of 100 mg to 10 grams, said imidazolium salt 
having the formula 


R4 


| 
N® Oo 
ll 
| \—s—cr—c—R 


1 x96 


R3 


R2 


wherein 
R is 
hydrogen; 
lower alkyl; 
substituted lower alkyl wherein the substituents are selected 
from hydroxy, lower alkoxy, phenoxy, phenylthio, 2- 
pyridinyl-N-oxide thio, and halo; 
cycloalkyl from 3 to 6 carbon atoms; 
benzyl; 
substituted benzyl wherein the substituents are selected from 
halo, hydroxy and lower alkoxy; 
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phenyl; 

substituted phenyl containing 1 to 3 substituents selected 
from hydroxy, lower alkoxy, carbo(lower alkoxy), car- 
bamido, N-(lower alkyl)carbamido or cyano; 

pyridyl; 

pyrimidinyl; or 

pyrazinyl 

R! is 

lower alkyl 

substituted lower alkyl wherein the substituent is carbalkoxy 
or carbamido; or ArC,,H2,—wherein Ar is phenyl, (lower 
alkyl)phenyl, (lower alkoxy)phenyl, or halophenyl and n 
is 1-3; 

R2 is 

nitro; 

carbo(lower alkoxy); 

halo; 

cyano; 

phenyl; 

substituted phenyl containing from 1 to 3 substituents se- 
lected from lower alkyl, lower alkoxy, halo and hydroxy; 

phenoxy; 

phenylthio; 

an amido group represented by —NHCOQ wherein Q is 
lower alkyl, —CH(NH2)CH2C6Hs or —NH(lower alkyl); 

a hydroxyalkyl group represented by 


R’ 
| 

my Rig 
OH 


wherein R’ is hydrogen or R” wherein R” is hydrogen, 
phenyl, phenoxyphenyl, biphenylyl, (lower alkyl)phenyl, 
lower alkyl and lower cycloalkyl, or R’ and R” taken 
together is alkylene from 4 to 6 carbon atoms; or 

an ether-alkyl group represented by 


ial ili lindiall 
OR” 


wherein R’”’ is hydrogen, —CO—(lower alkyl), 
—CO—phenyl, —CO—biphenylyl, —CO—- 
phenyl—O—phenyl and —CONH—pheny]l, and R’’” is 
phenyl or lower alkyl; 

R3 is hydrogen, or when R2 is phenyl or substituted phenyl is 
optionally the same as R2; or 

R2 and R? taken together is alkylene from 3 to 10 carbon atoms 
optionally substituted with phenyl or spiroalkylene, or 
benzo; 

R4 is lower alkyl or ArC,H2, wherein Ar is phenyl, (lower 
alkyl)phenyl, (lower alkoxy)phenyl, or halopheny! and n is 
1-3; and 

X is an anion of a pharmaceutically acceptable salt; 

wherein “lower” is from 1 to 6 carbon atoms inclusive; 

and wherein said plasminogen activator and said imidazolium 

salt are in a pharmaceutically acceptable carrier. 


5,098,708 
ANTIVIRAL ANTIBIOTIC BU-3889V 
Masataka Konishi, Kawasaki; Mitsuaki Tsunakawa, Yokohama; 
Osamu Tenmyo, Yokohama; Takeo Miyaki, Yokohama, and 
Toshikazu Oki, Yokohama, all of Japan, assignors to Bristol- 
Myers Squibb Company 
Continuation-in-part of Ser. No. 536,746, Jun. 14, 1990, 
abandoned, which is a continuation-in-part of Ser. No. 377,036, 
Jul. 10, 1989, abandoned. This application Jul. 6, 1990, Ser. No. 
546,463 
Int. Cl.5 A61K 37/10, 31/395; C12P 17/18 
USS. Cl. 424—195.1 14 Claims 
1. The antiviral antibiotic designated BU-3889V A, which, 
when purified, is in the form of a pale yellow solid having a 
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melting point above 250° C.; a specific optical rotation [a]*5 of 
+180 degrees (C 0.56, H2O); a molecular weight of 1504; an 
Ryvalue in thin layer chromatographic analysis using silica gel 
of 0.05 with n—BuOH—n—PrOH—conc. NHszOH—H?20, 
3:3:1:1 and of 0.22 using reversed phase silica gel with MeOQH- 
0.022M phosphate buffer, pH 7.0, 50:50; is soluble in water, 
dimethylformamide and dimethyl] sulfoxide and slightly solu- 
ble in methanol and acetone; gives a positive response to an- 
throne reagent, iodine, ferric chloride, Tollen’s reagent and 
2,4-dinitrophenylhydrazine, and a negative response in the 
ninhydrin, Sakaguchi and Ehrilich’s tests; is labile to light; 
gives an infrared spectrum substantially as shown in FIG. 6; 
gives a high performance liquid chromatographic spectrum 
substantially as shown in FIG. 2; gives the '3C-NMR nuclear 
magnetic resonance spectrum substantially as shown in Table 
3; gives 'H-NMR spectrum substantially as shown in FIG. 12 
and is effective in inhibiting the growth of viruses. 


5,098,709 
METHOD OF ADMINISTRATING A FUSED SALT FROM 
NATURAL SUBSTANCES, NAMELY GINKGO, 
PERSIMMON, PINE, AND BAMBOO IN THE 
TREATMENT OF INFLAMMATIONS 
Kwon J. Kang, 101-5 Nonhyun-Dong, Kangnam-Ku, Seoul, Rep. 
of Korea 
Continuation of Ser. No. 143,397, Jan. 13, 1988, Pat. No. 
4,915,946. This application Nov. 29, 1989, Ser. No. 442,600 
Int. Cl.5 A61K 35/78 

U.S. Cl. 424—196.1 4 Claims 

1. An antiinflammatory pharmaceutical composition for 
treating inflammation in a mammalian recipient in need thereof 
which comprises an effective antiinflammatory amount of a 
fused salt and a pharmaceutically acceptable carrier therefor, 
said fused salt having been prepared by a process which com- 
prises the steps of: 

(a) heating a predetermined quantity of salt at an elevated 
temperature to form a salt powder; 

(b) combining said salt powder with leaves from the genus 
Ginkgo, Persimmon, Pine and Bamboo to form an initial 
mixture, said salt powder and said leaves being present in 
amount of about 95% and 5% by weight, respectively; 

(c) combusting said initial mixture in a furnace using fire- 
wood at a temperature of about 1,000° to 1,300° C. to 
produce a first fusing solution which is solidified into a 
first fused solid; 

(d) pulverizing said fused solid to form a pulverized solid; 

(e) combusting a mixture formed from combining said pul- 
verized solid with leaves from the genus Ginkgo, Persim- 
mon, Pine and Bamboo in said furnace with firewood at a 
temperature of about 1,000° to 1,300° C. to produce a 
second fused solid; 

(f) repeating steps (d) and (e) at least 5 times; 

(g) combusting a plurality of Bamboo tubes which contain 
said fused solid produced by step (f) in said furnace to 
produce solid salt rods; 

(h) heating said solid salt rods in said furnace at a tempera- 
ture of about 1,000° to 1,300° C. to produce a third fusing 
solution which is solidified into a third fused solid; and 

(i) heating said third fused solid in an electronic furnace to a 
temperature of about 1,300° C. to form a final fused salt 
composition. 


5,098,710 
PRODUCTION OF KUGUASU 

Yaguang Liu, 67-08 168th St., Flushing, N.Y. 11365 
Division of Ser. No. 394,558, Aug. 16, 1989, Pat. No. 4,985,248, 

which is a continuation of Ser. No. 63,978, Jun. 18, 1987, 

abandoned. This application Oct. 31, 1990, Ser. No. 606,194 
Int. Cl.5 A61K 35/78 

U.S. Cl. 424—195.1 

1. A process 8 or producing Kuguasu comprising: 


2 Claims 
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. extracting dried and powdered fruits of Momordica char- 
antia L with 90% ethanol; 

. adjusting the ethanol mixture to pH 2.5 with hydrochloric 
acid; 

. separating the ethanol extract from the powdered residue; 
. adding 50% zinc chloride solution to the ethanol extract 
and precipitating crude Kuguasu by neutralizing the etha- 
nol solution to pH 6.8 with ammounium hydroxide; and 

. recovering the crude Kuguasu. 


5,098,711 
METHOD OF TREATING THE ORAL CAVITY WITH 
DENTAL FLOSS CONTAINING CHEMOTHERAPEUTIC 
AGENTS 
Ira Hill, Clay Ct., Locust, N.J. 07760, and Robert D. White, 65 
Glen Gray Rd., Oakland, N.J. 07436 
Continuation-in-part of Ser. No. 270,161, Nov. 14, 1988, 
abandoned, and a continuation-in-part of Ser. No. 270,162, Nov. 

14, 1988, abandoned, and a continuation-in-part of Ser. No. 

270,164, Nov. 14, 1988, abandoned, and a continuation-in-part of 
Ser. No. 270,166, Nov. 14, 1988, abandoned, and a 
continuation-in-part of Ser. No. 270,353, Nov. 14, 1988, 
abandoned, and a continuation-in-part of Ser. No. 270,562, Nov. 
14, 1988, Pat. No. 4,911,927. This application Dec. 20, 1989, Ser. 
No. 452,829 
The portion of the term of this patent subsequent to Mar. 27, 
2007, has been disclaimed. 

Int. Cl.5 A61K 7/16 
U.S. Cl. 424—401 13 Claims 

1. A method of treating the oral cavity to alter local micro- 

bial ecology including: plaque formation, gingivitis and S. 
mutans count comprising treating the oral cavity with an inter- 
proximal delivery system comprising: 

a) dental floss having from between two and 12 strands, each 
containing between about 1000 and 800 filaments with a 
denier between 300 and about 1200, and 

b) a cleaning preparation at from between 5 and about 100% 
by weight of said strands, wherein: 

i. said filaments are substantially free from wax, sizing and 
binding agents; 

ii. said interproximal delivery system splays upon being 
worked between interproximal surfaces; 

iii. said interproximal delivery system release from be- 
tween about 10 and about 80% by weight of said clean- 
ing preparation upon splaying; and 

iv. said cleaning preparation; 

a) is loaded into said delivery system as a substantially 
aqueous free, hot-melt emulsion, 

b) is contained throughout the interproximal delivery 
system, primarily in the area surrounding said fila- 
ments with less than about 5% by weight of said 
cleaning preparation on the outermost surface of said 
delivery system, and 

c) can contain up to about 50% by weight of an active 
chemotherapeutic agent selected from the group 
consisting of: antimicrobials, antibiotics, antioxidants, 
desensitizers, and anti-tartar agents; 

wherein the cleaning preparation comprises: 

a. a surfactant selected from the group consisting of: 
sodium laury] sulfate, 
sodium lauroy] sarcosinate, 
polyethylene glycol stearate, 
polyethylene glycol monostearate, 
coconut monoglyceride sulfonates, 
sodium alky] sulfate, 
sodium alkyl sulfoacetates, 
block copolymers of polyoxyethylene and polyox- 

ybutylene, 
allylpolyglycol ether carboxylates, 
polyethylene derivatives of sorbitan esters, 
propoxylated cetyl alcohol, 
block copolymers comprising a cogeneric mixture of 
conjugated polyoxybutylene and polyoxylethylene 


CHEMICAL 


2331 


compound having as a hydrophobe a polyoxybuty- 
lene polymer of at least 1200 molecular weight, 

soap powder, 

and mixtures thereof, and 
b. a coating substance insoluble in said surfactant se- 

lected from the group consisting of: 

silicones, 

silicone glycol copolymers, and polydimethylsilox- 
ane. 


5,098,712 
SYNTHETIC MICA POWDER, MANUFACTURING 
METHOD THEREOF AND COSMETICS HAVING THE 
SYNTHETIC MICA POWDER BLENDED THEREIN 
Kazuhisa Ohno, Kanagawa; Tetsushi Kosugi, Aichi; Kenichiro 
Sugimori; Akitsugau Ando, both of Aichi; Masaru Yamamoto, 
Aichi; Fukuji Suzuki, Kanagawa; Masahiro Nakamura, 
Kanagawa, and Nobuhisa Tsujita, Tokyo, all of Japan, assign- 
ors to Toby Kogyo K. K., Tokyo and Shiseido Co., Ltd., 
Kanagawa, both of, Japan 
Division of Ser. No. 265,862, Sep. 28, 1988, Pat. No. 5,023,065. 
This application Aug. 20, 1990, Ser. No. 570,061 
Claims priority, application Japan, Jan. 26, 1987, 62-15676; 
Jan. 26, 1987, 62-15677; Jan. 26, 1987, 62-15678 
Int. Cl.5 AO1K 7/02 


U.S. Cl. 424—401 6 Claims 


1. In a cosmetic composition comprising mica powder 
blended therein, the improvement wherein said mica powder is 
a synthetic mica powder in which the mol number of fluorine 
in the synthetic mica powder is from 75 to 99% of the stoichio- 
metrical composition of synthetic mica, wherein the synthetic 
mica powder is represented by the formula: 


X4~1Y2~3(Z4010)F 1.5 ~1.99 


wherein X represents one or more ions selected from the group 
consisting of Na+, K+, Li+, Ca2+, Rb2+, and Sr?+; Y repre- 
sents one or more ions selected from the group consisting of 
Mg?+, Fe2+, Ni2+, Mn2+, Al3+, Fe3+ and Lit; and Z repre- 
sents one or more ions selected from the group consisting of 
A+, Sit+, Get+, Fe3+, and B3+. 
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5,098,713 
CEDAR BLOCK ASSEMBLY 
Henry Mattesky, Cedar Grove, N.J., assignor to Herbert Glatt, 
Morristown, N.J. 
Filed Mar. 26, 1991, Ser. No. 675,324 
Int. Cl.5 AOIN 25/34 
U.S. Cl. 424—412 


1. A cedar wood oil containing block comprising a solid 
unitary wooden block suffused with cedar wood oil, at least 
one surface of said block bearing a plurality of grooves of 
width between 1 mm and 10 mm. 


5,098,714 
OSMOTIC, ORAL DOSAGE FORM FOR FERTILITY 
CONTROL 
Jeri D. Wright, Dublin; Jerry D. Childers, Fremont; Brian L. 
Barclay, Sunnyvale; Patrick S. Wong, Palo Alto, and Linda E. 
Atkinson, Portola Valley, all of Calif., assignors to ALZA 
Corporation, Palo Alto, Calif. 
Filed Nov. 16, 1989, Ser. No. 437,480 
Int. Cl.5 A61K 9/24 


U.S. Cl. 424—473 9 Claims 


at? 


1. A fertility controlling program for administering orally to 
a female fertility controlling steroids, wherein the program 
comprises from 18 to 23 dosage forms, said dosage forms 
comprising: 

(a) a wall comprising a composition permeable to the pas- 
sage of fluid, which wall surrounds; 

(b) a compartment; 

(c) at least one exit passageway in the wall that connects the 
exterior of the dosage form with the compartment; 

(d) a first composition in the compartment, said composition 
comprising a fertility effecting dose of an estrogenic ste- 
roid comprising a member selected from the group con- 
sisting of estradiol, estradiol valerate, estradiol benzoate, 
estradiol cypionate, estradiol propionate, estradiol dipro- 
pionate, estradiol acetate, ethinyl estradiol, ethinyl estra- 
diol esters, ethinyl estradiol acetate, ethinyl estradiol ben- 
zoate, ethinyl estradiol ethers, estrone, estrone acetate, 
estrone sulfate, estriol, estriol succinate and estriol triace- 
tate; 

(e) a second composition in the compartment, said second 
composition comprising an osmopolymer which composi- 
tion when the dosage form is in operation in presence of 
fluid that enters the dosage form, expands and pushes the 
first composition through the passageway from the dosage 
form; and, 

(f) a coat on the exterior surface of the wall, the coat com- 
prising a fertility controlling dose of a member selected 
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from the group consisting of a contraceptive pair of ethi- 
nyl estradiol and norethindrone; ethinyl estradiol and 
d,1-norgestrel; estrone and norethisterone; ethinyl estra- 
diol and 3-ketodesogestrel; ethinyl estradiol and desoges- 
trel; ethinyl estradiol and gestodene; ethinyl] estradiol and 
levonorgestrel; ethinyl estradiol and norgestimate; ethinyl 
estradiol and 17a-ethinyl-19-nortestosterone; ethinyl es- 
tradiol and 17a-ethinyl testosterone; ethinyl estradiol and 
D-178-acetoxy-138-ethyl-17a-ethinyl-gon-4-en-3-one 

oxime; ethinyl estradiol and d-138-ethyl-17a-ethinyl-17- 
hydroxygon-4-en-3-one; ethinyl estradiol and 13-ethyl- 
17B-hydroxygon-4-en-3-one; ethinyl estradiol and 138, 
17a-diethyl-178-hydroxygon ethinyl estradiol and 17a- 
ethinyl-178-acetoxy-19-norandrost-4-en-3-one oxime. 


5,098,715 
FLAVORED FILM-COATED TABLET 

Terrance T. McCabe, Durham; Robert A. Stagner, and Joel E. 

Sutton, Jr., both of Greenville, N.C., assignors to Burroughs 

Wellcome Co., Research Triangle Park, N.C. 

Filed Dec. 20, 1990, Ser. No. 631,741 
Int. Cl.5 A61K 9/36 

U.S. Cl. 424—479 23 Claims 

1. A pharmaceutical tablet comprising an unpleasant tasting, 
solid core and a flavored, pharmaceutically acceptable, thin 
film coating, said coating increasing the weight of the tablet by 
an average of about 5%, said coating comprising a water-solu- 
ble, film-forming polymer, a volatile flavoring agent and a 
sweetening agent, said coating being capable of masking the 
unpleasant taste of the core, and said coating having a flavor 
that is retained in the coating for at least about 24 months 
during storage and that provides a taste perception of said 
flavor for at least five seconds after oral administration of said 
tablet. 


5,098,716 
METHOD AND COMPOSITION FOR TREATING 
DISEASES HAVING A VIRAL ETIOLOGY 
William J. Embro, 6320 S.W. 13th St., Gainesville, Fla. 32608 
Filed Aug. 23, 1990, Ser. No. 572,179 
Int. Cl.5 A61K 33/24 

U.S. Cl. 424—650 5 Claims 

1. A method for treating herpes virus infections in humans 
and other animals comprises administering thereto an antiviral 
effective, non-toxic amount of stannous fluoride in combina- 
tion with a pharmaceutically acceptable carrier. 


5,098,717 
METHOD OF TREATMENT FOR PRURITUS 
Steven T. Blackman, New York, N.Y., assignor to Thames Phar- 
macal Co., Inc., Ronkonkoma, N.Y. 

Continuation-in-part of Ser. No. 130,445, Dec. 9, 1987, Pat. No. 
5,013,545. This application Feb. 19, 1991, Ser. No. 656,592 
The portion of the term of this patent subsequent to May 29, 
2007, has been disclaimed. 

Int. Cl.5 AOIN 25/04; A61K 31/78, 9/70, 47/12 
U.S. Cl. 514—648 19 Claims 

1. A method of treating pruritus in an affected skin area of a 
mammal comprising the application to the skin area of a gel 
composition including: 

(a) from about 60 to about 90% by weight ethyl alcohol; 

(b) from about 0.5 to about 30% by weight water; 

(c) from about 0.5 to about 5% by weight of at least one 

gelling agent; and 

(d) a pharmaceutically effective amount of a topically active, 

antipruritic, antihistaminic agent. 
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5,098,718 
ENZYMATICALLY DEGRADABLE COATING 
COMPOSITIONS FOR FEED ADDITIVES INTENDED 
FOR RUMINANTS 

Pierre Arduillon, Saint-Priest, and Christine Franzoni, Lyons, 

both of France, assignors to Rhone-Poulenc Sante, Atony 

Cedex, France 

Filed Jun. 11, 1990, Ser. No. 536,403 
Claims priority, application France, Jun. 12, 1989, 89 07717 
Int. Cl.5 A23K 1/00 

US. Cl. 426—2 22 Claims 

20. A method of administering a biologically active sub- 
stance to a ruminant, comprising the step of orally administer- 
ing to said ruminant a sufficient amount of granules containing 
said biologically active substance to deliver an effective 
amount of said biologically active substance, said granules 
comprising a core of said biologically active substance sur- 
rounded by a substantially continuous film of a coating com- 
prising (a) zein, (b) a hydrophobic substance, (c) an optional 
non-water-soluble polymer and (d) an inorganic filler, wherein 
said components (a), (b), (c) and (d) are present in amounts 
such that said composition is stable in the rumen, is not substan- 
tially degraded in the abomasum and is substantially degraded 
primarily by enzymes in the small intestine. 


5,098,719 
FOOD COMPOSITION COMPRISING UREA 

Philip C. Anderson, and Kent L. Anderson, both of Crete, Nebr., 

assignors to Foodsmith Corporation, Crete, Nebr. 

Filed Aug. 14, 1990, Ser. No. 567,235 
Int. Cl.5 A23L 1/00 

U.S. Cl. 426—2 8 Claims 

1. A method for satisfying appetite in a human comprising 
administering to said human an effective amount of a food 
composition comprising urea, sorbitol and a quantity of an 
anti-urease component effective to prevent substantial exocel- 
lular degradation of said urea wherein said sorbitol and said 
urea are present in a molar ratio of from about 0.5:1 to about 
2.0:1. 


5,098,720 
LIGNIN FLAVORED GUM COMPOSITIONS 
Scott E. Hartman, Roosevelt, and Charles P. Orfan, Howell, 
both of N.J., assignors to Wm. Wrigley Jr. Company, Chi- 
cago, Ill. 
Filed May 24, 1991, Ser. No. 705,503 
Int. Cl.5 A23G 3/30 
U.S, Cl. 426—3 16 Claims 
1. A chewing gum base comprising: 
a) from about 5 to about 95 percent by weight of an elasto- 
mer; 
b) from about 0 to about 75 percent by weight of an elasto- 
mer plasticizer; and 
c) from about 0.01 to about 10.0 percent by weight lignin. 


5,098,721 
STARTER COMPOSITIONS FOR PRODUCING 
FERMENTED MILK PRODUCTS 
Frank V. Kosikowski, Brooktondale, and Vikram V. Mistry, 
Ithaca, both of N.Y., assignors to Cornell Research Founda- 
tion, Inc., Ithaca, N.Y. 
Continuation of Ser. No. 711,519, Mar. 13, 1985, abandoned. 
This application Aug. 24, 1990, Ser. No. 573,381 
Int. Cl.5 A23C 9/12 
U.S. Cl. 426—61 13 Claims 

1. A fermentation starter composition comprising: 

(a) a total milk protein composition of said starter composi- 
tion that is concentrated, inherently buffered and prepared 
by ultrafiltrating milk or skim milk such that said starter 
composition has a milk protein concentration of at least 
about 2:1 as compared to the milk protein content of the 
original starting milk or skim milk, and; 
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(b) sufficient active milk fermenting, acid producing bacteria 
to cause fermentation of a milk product; 

(c) said starter composition maintaining a pH range favor- 
able to the growth and maintenance of said milk ferment- 
ing bacteria for a substantial time period due to the inher- 
ent buffering capacity of said concentrated milk protein 
composition such that the starter composition has an 
active bacteria count significantly greater than 2.5 x 10° 
cfu/ml. 


5,098,722 
METHOD OF MANUFACTURING IRON-FORTIFIED 
BEVERAGE 
Maki shi Tanaka; Teiichi Tojima; Shun-ichi Dousako, and Kiyo- 
shi Tatsumi, all of Saitama, Japan, assignors to Snow Brand 
Milk Products Co., Ltd., Hokkaido, Japan 
Filed Apr. 23, 1991, Ser. No. 690,542 
Claims priority, application Japan, Apr. 26, 1990, 2-110952 
The portion of the term of this patent subsequent to Apr. 16, 
2008, has been disclaimed. 
Int. Cl.5 A23L 1/304 
U.S. Cl. 426—74 5 Claims 
1. The method of preparing an iron-fortified beverage com- 
prising preparing either an aqueous solution of lactoferrin, iron 
preparation and sodium bicarbonate, or an aqueous solution of 
iron lactoferrin; adjusting its electric conductivity (Q mS/cm) 
and its hydrogen ion concentration (pH) so that it meets the 
conditions provided by the formulae: 


logo = 227 + 0.64 pH < 5 


29.37 


-_—- 4.62 5 = pH = 7.9 


log 


log = —0.917 pH > 7.9 
pasteurizing said solution by heat and using said solution to 
prepare said iron-fortified beverage. 


5,098,723 
LOW SODIUM SALT COMPOSITION AND METHOD OF 
PREPARING 
Grant E. DuBois, 37 Quail Dr., Lake Forest, Ill. 60045, and 
Josef Tsau, 5348 Brummel St., Skokie, Ill. 60077 
Continuation-in-part of Ser. No. 407,850, Sep. 15, 1989. This 
application Feb. 26, 1990, Ser. No. 485,118 
Int. Cl.5 A23L 1/237 
U.S. Cl. 426—96 20 Claims 

1. A low sodium salt composition suitable as a table salt 

product which comprises: 

a. 30 to 90 parts NaCl; 

b. 5 to 70 parts of a non-gritty bulking agent selected from 
the group consisting of wheat flour, puffed rice, puffed 
wheat and puffed corn; and 

c. 0 to 40 parts of a binder; 

wherein the bulking agent is coated with the NaCl or the NaCl, 
bulking agent and binder are uniformly dispersed in a granule 
and wherein said composition has a bulk density less than 
about 0.6 gram/cc. 


5,098,724 
LOW SODIUM SALT COMPOSITION AND METHOD OF 
PREPARING 

Grant E. DuBois, 37 Quail Dr., Lake Forest, Ill. 60045, and 

Josef Tsau, 5348 Brummel St., Skokie, Ill. 60077 

Filed Sep. 15, 1989, Ser. No. 407,850 
Int. Cl.5 A23L 1/237 

USS. Cl. 426—96 17 Claims 

1. A low sodium salt composition suitable as a table salt 
product which comprises: 

a. 15 to 70 parts NaCl; 
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b. 30 to 85 parts of a non-gritty bulking agent selected from 
the group consisting of wheat flour, puffed rice, puffed 
wheat and puffed corn; and 

c. 0 to 40 parts of a binder; 

wherein the bulking agent is coated with the NaCl or the NaCl, 
bulking agent and binder are uniformly dispersed in a granule 
and wherein said composition has a bulk density less than 
about 0.6 gram/cc. 


5,098,725 
HEAT STABILIZED FLAVORING AGENTS COATED 
WITH HYDROGENATED CASTOR OIL 

Avner Rotman, and Yoav Blatt, both of Rehovot, Israel, assign- 

ors to Bio-Dar, Ltd., Rehovot, Israel 

Continuation-in-part of Ser. No. 373,870, Jun. 30, 1989, 
abandoned. This application Mar. 29, 1990, Ser. No. 501,079 
Int. Cl.5 A23L 1/236 

USS. Cl. 426—98 21 Claims 

1. A food product consisting of a flavoring material microen- 
capsulated in a coating material, wherein said flavoring mate- 
rial is one which is labile upon exposure to heat and water and 
said coating material contains hydrogenated castor oil, said 
food product including protection means for preventing re- 
lease of said flavoring material until a temperature is reached 
for sufficient time to remove a substantial amount of the water 
which is present when the food product is used in foodstuffs 
having an aqueous component and requiring processing at 
elevated temperatures and for thereafter releasing the flavor- 
ing material during the processing at elevated temperatures. 


5,098,726 
FOOD PRODUCT 
Mervyn R. Goddard, Rushden, Great Britain, assignor to Uni- 
lever Patent Holdings B.V., Rotterdam, Netherlands 
Filed Aug. 10, 1990, Ser. No. 565,445 
Claims priority, application United Kingdom, Aug. 10, 1989, 
8918279 
Int. Cl.5 A23B 9/08, 9/10; A23L 1/182 
U.S. Cl. 426—444 9 Claims 
1. A method of preparing a precooked, dried rice comprising 
the steps of: 
(a) treating the rice during or after cooking with an aqueous 
solution of a saccharide; 
(b) draining and rinsing the treated, cooked rice with water 
to remove the adherent, aqueous saccharide solution; 
(c) freezing the treated, cooked rice, and 
(d) drying the frozen, treated, cooked rice to a moisture 
content between 5% and 10% by weight. 


5,098,727 
PROCESS FOR PREPARING PREGELATINIZED 
STARCH PRODUCTS 

Peter Geywitz, Wiblingen, Fed. Rep. of Germany, and Richard 

W. Yoell, Bromham, England, assignors to Van den Bergh 

Foods Co., Division of Conopco, Inc., Lisle, Ill. 

Continuation of Ser. No. 231,111, Aug. 11, 1988, abandoned. 
This application Sep. 25, 1990, Ser. No. 590,550 

Claims priority, application United Kingdom, Aug. 12, 1987, 

8719090 
Int. Cl.5 A23L 1/00 

U.S. Cl. 426—448 2 Claims 

1. Process for the preparation of a highly adsorbent carrier 
material comprising extruding a farinaceous vegetable starch- 
containing composition in the absence of a gas-forming agent 
under a pressure of from 10 bar to 50 bar at elevated tempera- 
tures sufficient to gelatinise the starch in the presence of less 
than 10% added water, wherein the temperature of the mate- 
rial during extrusion is maintained at a temperature in a range 
of from 175° C. to 200° C., and crushing the extruded product 
to produce a starch product having a bulk density of from 
20-100 grams/liter. 
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5,098,728 
REDUCED FAT FOOD PRODUCT 
Norman S. Singer, Highland Park, Ill.; Joseph Latella, Ontario, 
and Shoji Yamamoto, Prince Edward Island, both of Canada, 
assignors to John Labatt Limited/John Labbat Limitee, Lon- 
don, Canada 
Continuation-in-part of Ser. No. 367,261, Jun. 16, 1989, Pat. No. 
4,961,953, which is a continuation of Ser. No. 127,955, Dec. 2, 
1987, abandoned, which is a continuation-in-part of Ser. No. 
606,959, May 4, 1984, Pat. No. 4,734,287. This application Aug. 
17, 1990, Ser. No. 568,744 
The portion of the term of this patent subsequent to Mar. 29, 
2005, has been disclaimed. 
Int. Cl.5 A23C 11/00, 19/00; A23L 1/187; A23D 7/00 
U.S. Cl. 426—579 9 Claims 
1. A reduced fat pudding, wherein the improvement com- 
prises replacing all or part of the normal fat and/or oil content 
of the pudding with a proteinaceous, water-dispersible, mac- 
rocolloid comprising substantially non-aggregated particles of 
denatured protein having in a dry state a mean diameter parti- 
cle size distribution ranging from about 0.1 microns to about 
2.0 microns, with less than about 2 percent of the total number 
of particles exceeding 3.0 microns in diameter, and wherein the 
majority of the said particles are generally spheroidal as 
viewed at about 800 power magnification under a standard 
light microscope, the particles in a hydrated state form said 
macrocolloid having substantially smooth, emulsion-like orga- 
noleptic character. 


5,098,729 
PROCESS FOR PRODUCING SYNTHETIC CHEESE 
Martin E. Engel, Libertyville, Ill., assignor to Kraft General 
Foods, Inc., Glenview, Ill. 
Filed Jun. 14, 1990, Ser. No. 538,241 
Int. Cl.5 A23C 20/00; A23L 1/15 
U.S. Cl. 426—582 30 Claims 

1. A method for removing stale flavors from dried casein 

which has developed stale flavors comprising 

(a) providing an initial mixture of dried casein in water to 
hydrate the casein, 

(b) maintaining said casein in suspension in said water for a 
period of time sufficient to substantially hydrate said ca- 
sein, 

(c) removing water from said mixture while maintaining said 
casein in suspension at a temperature of at least 100° F. 
while at the same time adding fresh makeup water to said 
mixture at substantially the same level that water is re- 
moved from said mixture, and 

(d) recovering said casein from said mixture. 


5,098,730 
DIETETIC SWEETENING COMPOSITION 

Tammy Pepper, Twickenham, United Kingdom, and Philip M. 

Olinger, St. Charles, Ill., assignors to Cultor Ltd., Helsinki, 

Finland 

Filed Nov. 14, 1988, Ser. No. 272,187 
Int. Cl.5 A23G 3/00; A23L 1/307, 1/308 

USS. Cl. 426—548 12 Claims 

1. A reduced calorie, non-cariogenic sweetening composi- 
tion for a cooked confection product, which retains stability 
after processing comprising xylitol and a reduced calorie bulk- 
ing agent in a weight ratio of about 4 to about 0.05 based on the 
dry weight thereof. 
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5,098,731 
BANANA BASED FROZEN-NONDAIRY DESSERT 
David Feldpausch, 737-11 Woodside La. East, Sacramento, 
Calif. 95825 
Filed Jun. 5, 1990, Ser. No. 534,532 
The portion of the term of this patent subsequent to Aug. 14, 
2007, has been disclaimed. 
Int. Cl.5 A23G 9/02 


USS. Cl. 426—565 14 Claims 


MASTICATE FROZEN COMPOSITE 


AERATE MASTICATED 
FROZEN 


COMPOSITE 
REFREEIE SERVE FOR 
zy | AERATED, MASTICATED IMMEDIATE CONSUMPTION 
FROZEN COMPOSITE 
for FuTURE USE 


1. A nondairy frozen dessert composition consisting essen- 
tially of: 
an aerated masticated banana based composite having an 
overrun of between about 135 percent and 185 per cent, 
said composite consisting essentially of 
(a) 100 to about 66 percent of quick frozen banana alone or 
in combination with other flavorants which composite 
has reached a frozen state prior to significant enzymatic 
deterioration from polyphenoloxiadase present in the 
bananas, and 
(b) 0 to about 34 percent other flavorant based on total 
weight of the composite. 


5,098,732 
MANUFACTURING METHOD FOR ICE-CREAM 

PRODUCTS AND ITS APPARATUS FOR THE SAME 
Jitsuo Inagaki, 71, Aza Kamiyashiki, Oaza Itsusiki, Itsusikicho 

Hazugun, Aichi, Japan 

Continuation of Ser. No. 526,699, May 16, 1990, abandoned, 
which is a continuation of Ser. No. 317,755, Mar. 2, 1989, 
abandoned. This application Jun. 6, 1991, Ser. No. 711,385 
Int. Cl.5 A23G 9/10, 9/20 

U.S. Cl. 426—565 2 Claims 

1. A method for manufacturing ice-cream products compris- 
ing, preparing a quantity of a fruit-containing mixture of bulk 
material for ice-cream selected by an individual in accordance 
with his preference, filling the mixture into a cooling container 
having agitation means including a cooling whirl projecting 
into the container and having a large number of discharge 
orifices, and means for rotating the container, the cooling 
whirl being fixed relative to the rotating cooling container, and 
agitating the mixture in the cooling container by rotating the 
container and cooling the container agitation means by apply- 
ing thereto a liquid nitrogen or a liquid nitrogen based gas in jet 
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streams through the large number of discharge orifices located 
in said cooling whirl so as to cool and substantially instanta- 
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neously freeze the entire quantity of fruit containing mixture of 
the bulk material. 


5,098,733 
NOVEL GEL-LIKE FOOD ARTICLES AND PROCESS 
FOR PRODUCING THE SAME 
Nobuo Kyogoku, and Keiko Harada, both of Osaka, Japan, 
assignors to Suntory Limited, Osaka, Japan 
Division of Ser. No. 420,940, Oct. 13, 1989, Pat. No. 5,037,664. 
This application Aug. 5, 1991, Ser. No. 740,602 
Claims priority, application Japan, Oct. 15, 1988, 63-260191 
Int. Cl.5 A23L 1/05 
U.S. Cl. 426—573 10 Claims 
1. A process for producing a gel food article comprising 
mixing a protein with an iridoid compound and allowing cross- 
linking of the protein at a pH which is higher than 4 but not 
higher than 10. 


5,098,734 
CONTROL SYSTEM FOR MOISTENER 
Kevin J. O’Dea, Sandy Hook; Norman J. Bergman, Danbury; 
Peter C. DiGiulio, Bridgeport; Donald T. Dolan, Ridgefield, 
and James L. Vanderpool, Easton, all of Conn., assignors to 
Pitney Bowes Inc., Stamford, Conn. 
Division of Ser. No. 291,088, Dec. 28, 1988, Pat. No. 5,007,371. 
This application Oct. 31, 1990, Ser. No. 606,255 
Int. Cl.5 BOSC 1/02; BOSB 12/00 


US. Cl. 427—8 1 Claim 


1. A method for moistening the flap edge of an envelope, 
comprising directing a spray of a liquid at said envelope flap 
edge via a nozzle, along a given locus in a given plane, driving 
said envelope at first and second spaced apart positions in a 
first direction in said given plane upstream and downstream, 
respectively, of said nozzle, providing position signals that are 
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a function of the position of said flap edge in said plane, mov- 
ing said nozzle in response to said position signals in a direction 
substantially parallel to said plane for moistening said flap edge 
at positions along said plane, providing first and second signals 
corresponding to the speed of said envelope as said envelope is 
being moved at said first and second positions, respectively, 
said step of moving said nozzle comprising controlling the 
position of said nozzle as a function of said first signals for 
moistening a first portion of the flap of said envelope, and 
controlling the position of said nozzle as a function of said 
second signals for moistening a second portion of the flap of 
said envelope. 


5,098,735 
SHIELDING OF HOUSES AND BUILDINGS FROM LOW 
AND HIGH FREQUENCY EMF RADIATION BY 
ORGANIC BASED STABILIZED NICKEL CONDUCTIVE 
COATINGS 

Richard G. Henry, Mayfield Heights, Ohio, assignor to Ad- 

vanced Research Technologies, Park Ridge, Ill. 

Filed Sep. 14, 1990, Ser. No. 583,954 

Int. Cl.5 BOSD 3/02 


U.S. Cl. 427—8 7 Claims 


1. A method of making an organic based electromagnetic 
wave attenuating composition comprising the steps of: 
a) dispersing acrylic resin and organic titanate into non 
aqueous organic solvents; 
b) loading the above materials into a mill; 
c) adding nickel flake; 
d) mixing the total combination until a homogenous mixture 


is obtained. 


5,098,736 
METHOD FOR PREPARING 
ELECTROPHOTOGRAPHIC PHOTORECEPTOR 
Yuzuru Fukuda, Kanagawa, Japan, assignor to Fuji Xerox Co., 
Ltd., Tokyo, Japan 
Filed Jan. 3, 1989, Ser. No. 293,022 
Claims priority, application Japan, Jan. 7, 1988, 63-728 
Int. Cl.5 C23C 16/50, 14/32; BOSD 5/12 


US. Cl. 427—39 8 Claims 


pu —_—_____— 


1. A method for preparing an electrophotographic photore- 
ceptor comprising the steps of: 

forming by means of an ion assisted deposition method em- 
ploying oxygen gas as the ion source, a charge transport- 
ing layer comprising aluminum oxide and having a thick- 
ness in the range of 2 to 100 microns; and 

forming on said charge transporting layer a charge generat- 
ing layer having amorphous silicon as the principal com- 
ponent. 
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5,098,737 
AMORPHIC DIAMOND MATERIAL PRODUCED BY 
LASER PLASMA DEPOSITION 
Carl B. Collins, Richardson, and Farzin Davanloo, Dallas, both 
of Tex., assignors to Board of Regents The University of 
Texas System, Austin, Tex. 
Continuation-in-part of Ser. No. 264,224, Oct. 28, 1988, which is 
a continuation-in-part of Ser. No. 183,022, Apr. 18, 1988, Pat. 
No. 4,987,007. This application May 9, 1990, Ser. No. 521,694 
Int. Cl.5 BOSD 3/06, 5/12; C23C 16/00; BO1JS 3/06 
U.S. Cl. 427—53.1 6 Claims 























1. A method of producing a layer of dehydrogenated dia- 
mond-like film having both amorphous and microcrystalline 
atomic structures, comprising the steps of: 

positioning a moving sheet of hardened graphite foil in a 

vacuum chamber; 

evacuating the chamber; 

providing a laser beam; 

focusing said laser beam at a non-perpendicular angle upon 

said graphite foil to obtain a plume of ions; 

positioning a substrate in said chamber; 

directing said plume toward said substrate; and 

collecting a portion of said plume at selective points upon 

said substrate at a deposition rate greater than about 0.5 
microns per hour, as a layer of said dehydrogenated dia- 
mond-like film substantially void of macroscopic particles. 


5,098,738 
HEAT SENSITIVE RECORDING MATERIAL 
Toshimitsu Nakajima, and Shigetoshi Hiraishi, both of Tokyo, 

Japan, assignors to Asahi Kasei Kogyo Kabushiki Kaisha, 

Osaka and Mitsubishi Paper Mills Limited, Tokyo, both of, 

Japan 

Filed Mar. 19, 1990, Ser. No. 495,766 
Int. Cl.5 B41M 3/12 
U.S. Cl, 427—150 10 Claims 

1. A process for producing a heat-sensitive recording mate- 

rial, comprising: 

a) forming a heat-sensitive coating suspension comprising an 
aromatic isocyanate compound and an imino-compound 
capable of developing color by the reaction therebetween 
on heating; 

b) adjusting the pH of the suspension to pH 5 to 12 by the 
addition of a compound selected from the group consist- 
ing of inorganic acids and basic compounds; and 

c) coating said suspension on a suitable substrate. 


5,098,739 

THERMOGRAPHIC RELIEF PRINTING METHOD 

Jean L. Sarda, 48, Avenue Clandi Vellifaux, Paris, France 
Filed Apr. 3, 1989, Ser. No. 332,542 
Claims priority, application France, Apr. 18, 1988, 88 05097 
Int. Cl.5 BOSD 5/00, 1/36 

U.S. Cl. 427—197 3 Claims 

1. A thermographic relief printing method comprising the 
steps of: 

printing a substrate at a printing station; 
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sequentially sprinkling the printed substrate with thermo- 
graphic powder at a first and second application stations, 
each of the first and second application stations being 
provided with an applicator for applying a thermographic 
powder of predetermined grain size, the grain sizes being 
selected to achieve the maximum packing density possible 


of the printed surface, the powders being formed with 
substantially microspheric form of specified diameter, the 
diameter of the powder grains at the first application 
station being greater than the diameter of the powder 
grains at the second application station; and 

passing the substrate to an oven in which the powder is fused 
to the printed areas of the substrate. 


5,098,740 
UNIFORMLY-COATED CERAMIC PARTICLES 
Param H. Tewari, Hudson, Mass., assignor to Norton Company, 

Worcester, Mass. 
Filed Dec. 13, 1989, Ser. No. 450,200 
Int. Cl.5 BOSD 7/00 
U.S. Cl. 427—215 


1. A method of preparing an aqueous dispersion of ceramic 
particles comprising an inorganic nitride or carbide having an 
average diameter less than about 2 microns and having depos- 
ited thereon a substantially uniform surface layer coating of a 
metal compound selected from metal hydroxides and metal 
oxides in the substantial absence of free particles of metal 
hydroxide and metal oxide which comprises (i) placing nitride 
or carbide particles having average diameters less than about 2 
microns into a solution comprising water and a surfactant 
which reacts with the nitride or carbide particles at a faster rate 
than the water, (ii) adding thereto an aqueous solution which 
comprises ions of the metal, which will form the metal com- 
pound, and (iii) increasing the pH of the solution of the metal 
ions and the nitride or carbide to deposit the metal hydroxide 
on the surface of the ceramic nitride or carbide particles, 
wherein the pH of the nitride or carbide solution is increased to 
no higher than about 1.5 pH units below the hydrolysis con- 
stant of the metal ion until at least about 90 weight percent of 
the metal ions have been deposited upon the nitride or carbide 
particles. 
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5,098,741 
METHOD AND SYSTEM FOR DELIVERING LIQUID 
REAGENTS TO PROCESSING VESSELS 

Alan D. Nolet, Los Altos; Lloyd F. Wright, Castro Valley, and 

Robert A. Maraschin, Cupertino, all of Calif., assignors to 

Lam Research Corporation, Fremont, Calif. 

Filed Jun. 8, 1990, Ser. No. 535,434 
Int. Cl.5 C23C 16/00 

US. Cl. 427—248.1 


2. A low pressure reactor system comprising: 

a low pressure reactor; 

means for maintaining a pressure below about 500 Torr 
within the low pressure reactor; 

a source of a liquid reagent; 

means for transporting a preselected volume of the liquid 
reagent in the liquid phase; 

a pressure reducing valve connected to the transporting 
means to receive the preselected volume of liquid reagent 
from the transporting means and to discharge vaporized 
reagent to the low pressure reactor, said pressure reducing 
valve having an adjustable orifice size; 

nieans for adjusting the orifice size of the pressure reducing 
valve in response to the pressure of the liquid reagent 
upstream of said pressure reducing valve, where the pres- 
sure reducing valve is opened as the upstream pressure 
increases, whereby downstream pressure perturbations 
are minimized; and 

means for delivering the vaporized reagent from the pres- 
sure reducing valve to the low pressure reactor. 


5,098,742 
METHOD FOR SUPPLYING VACUUM EVAPORATION 
MATERIAL 
Isamu Inoue, Neyagawa; Hirozo Takegawa, Sakai; Ryutarou 
Akutagawa, Neyagawa; Kayoko Kodama, Osaka, and 
Hidenobu Sintaku, Neyagawa, all of Osaka, Japan, assignors to 
Matsushita Electric Industrial Co., Ltd., Osaka, Japan 
Filed Jun. 18, 1990, Ser. No. 539,740 
Claims priority, application Japan, Jun. 19, 1989, 1-156520; 
Mar, 22, 1990, 2-075218 
Int. Cl.5 C23C 16/00 
U.S. Cl. 427—248.1 16 Claims 
1. A method of supplying a vacuum evaporation material, 
comprising: 
heating a first vacuum evaporation material accommodated 
in a crucible to fuse the first vacuum evaporation material 
and generate vapor from the first vacuum evaporation 
material for the purpose of adhering the vapor in a thin 
film on a substrate, said first vacuum evaporation material 
forming a liquid surface; and 
feeding a second, elongated vacuum evaporation material at 
an average feed speed in a positive feed direction toward 
the liquid surface of said first vacuum evaporation mate- 
rial by alternately switching the feed direction between 
the positive feed direction and a negative feed direction; 





2338 OFFICIAL GAZETTE MARCH 24, 1992 


wherein the positive feed direction extends from above the __c) rolling the metallic wheel transversely away from the 
liquid surface of said first vacuum evaporation material predetermined path into the washing chamber; 
d) washing the metallic wheel in the washing chamber; and 





toward the liquid surface and the negative feed direction 

extends away from the liquid surface. e) applying an arcuately directed force against the metallic 
wheel to push the washed metallic wheel transversely 
toward the predetermined path for subsequent conveying 


5,098,743 therealong. 


POLYMERIZABLE LIQUID SEALANTS FOR 
IMPREGNATING CAST METAL AND POWDERED 
METAL ARTICLES 5,098,745 
Thomas W. Juday, Elm Grove, Wis., assignor to Imprex, Inc.. METHOD OF PROTECTING AN AUTOMOBILE FINISH 
Milwaukee, Wis. Norman Gordon, Skokie, IIl., assignor to Blue Chip Stamps, City 
Filed Jul. 10, 1989, Ser. No. 377,352 of Commerce, Calif. 
Int. Cl.5 BOSD 3/02 Division of Ser. No. 439,826, Nov. 21, 1989, Pat. No. 4,997,478. 
USS. Cl. 427—295 4 Claims This application Nov. 19, 1990, Ser. No. 606,592 
1. A method for impregnating and sealing pores of cast metal Int. Cl.5 BOSD 3//2 
articles and powdered metal articles comprising the steps of: U.S, Cl. 427—355 6 Claims 
I. impregnating the metal articles with a liquid sealant in- 4. A method of protecting an automobile finish comprising 
cluding the steps of: 
(A) polymerizable components consisting essentially of, (a) applying an automobile finish protectant composition to 
on a percent by weight basis, (1) about 25% to 40% of an exterior surface of an automobile in an amount effective 
a polymerizable monofunctional methacrylate or acry- to form a silicone layer on the exterior surface, said pro- 
late monomer; (2) about 30% to 40% of a polymerizable tectant composition consisting essentially of a mixture of 
polyfunctional dimethacrylate or diacrylate monomer (i) 1-2 vol.% of a nonionic polydimethy] siloxane/polyox- 
ester of triethylene glycol, tripropylene glycol or tetra- yethylene nonylphenol aqueous emulsion having a total 
ethylene glycol; (3) about 10% to 20% of a polymeriz- solids content of about 30-40 wt.%, 
able polyfunctional dimethacrylate or diacrylate ester (ii) 0.3-0.375 vol.% of a cationic amodimethicone/cetyl- 
of diethylene glycol or dipropylene glycol; (4) about stearyl dimethyl ammonium chloride aqueous emulsion 
5% to 15% of an unsaturated water emulsifiable polyes- having a total solids content of about 15-25 wt.%, 
ter; and (5) about 5% to 15% of a dicyclopentenylox- (iii) 0.3-0.35 vol.% of a cationic aminofunctional silico- 
yethyl methacrylate or acrylate ester, together with ne/stearyl dimethyl benzyl ammonium chloride aque- 


(B) a catalyst for said polymerizable Gennpeneas, ous emulsion having a total solids content of about 
II. removing the metal articles from the liquid sealant after 15-25 wt.%, and 


pores thereof have been substantially impregnated with 
the liquid sealant; 

III. rinsing excess liquid sealant from the metal articles with 
water; and 

IV. thermally curing the liquid sealant in pores of the metal 
articles by subjecting the impregnated articles to hot 5,098,746 
water at a temperature of about 190° to 200° F. to thereby FIBER TREATMENT PROCESS UTILIZING SILANOL 
seal pores of the articles. WAXES 
Sg tes Anthony J. O’Lenick, Jr., Lilburn, Ga., assignor to Siltech Inc., 
Norcross, Ga. 


5,098,744 s ae 
: Continuation-in-part of Ser. No. 470,224, Jan. 25, 1990, Pat. No. 
MEEEIIOD POR CLEANING METALLIC WHEELS 5,051,489. This application Apr. 8, 1991, Ser. No. 681,728 


Paul L. Enegren, Wichita, Kans., assignor to Viking Corp., 
Wichita, Kans. and International Marketing, Inc., Chambers- Int. Cl.* BOSD 3/02 r 
burg, Pa. U.S. Cl, 427—387 9 Claims 
Division of Ser. No. 69,324, Jun. 18, 1987. This application Oct. 
18, 1989, Ser. No. 422,901 
Int. Cl.5 BOSD 3/12 
U.S. Cl. 427—327 15 Claims 
1. A method of washing a metallic wheel comprising the CH3 
steps of: ; 
a) elevating a metallic wheel from a supporting surface to a Se sities aa tl ai ail 
higher level; CH; 
b) conveying a metallic whee! along a predetermined path 
substantially along the higher level toward a washing R2 is 
chamber; 


(iv) water to make 100 vol.%,; and 
(b) removing excess protectant composition from said exte- 
rior surface by wiping with an absorbent cloth. 


1. A process of treating fibrous substrates which comprises 
contacting the substrate with an effective conditioning amount 
of a compound conforming to the follewing structure; 
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-continued 
CH3 CH3 
+O—Sij,0—Si—O— 


R4 CH3 


R! is alkyl having from 6 to 30 carbon atoms; 
R3 is selected from —(CH2).—, or 


—(CH2)g—CH=—CH—(CH?)e—; 


a is an integer from 0 to 20; 

b is an integer from 1 to 200; 

c, d and e are independently integers from 1 to 10; 
R4 is alkyl having 1 to 18 carbon units or C6Hs. 


5,098,747 
COATING COMPOSITIONS CONTAINING 
(POLY)BOROSILOXANES AND A PROCESS FOR 
PREPARING VITREOUS COATINGS 

Wilfried Kalchauer; Werner Graf, and Bernd Pachaly, all of 

Burghausen, Fed. Rep. of Germany, assignors to Wacker-Che- 

mie GmbH, Munich, Fed. Rep. of Germany 

Filed Jun. 8, 1990, Ser. No. 534,994 

Claims priority, application Fed. Rep. of Germany, Jun. 16, 

1989, 3919786 
Int. Cl.5 BOSD 3/02 

U.S. Cl. 427—387 13 Claims 

1. A process for preparing a vitreous coating on a substrate 
which comprises applying to a substrate a composition com- 
prising 

(A) a polyborosiloxane, 

(B) 0 to 90 percent by weight of a lead compound, selected 
from the group consisting of lead oxides and lead com- 
pounds which form lead oxides at temperatures up to 
1500° C. in the presence of atmospheric oxygen, 

(C) 0 to 90 percent by weight of a boron compound, selected 
from the group consisting of boron oxides and boron 
compounds which form boron oxides at temperature up to 
1500° C. in the presence of atmospheric oxygen, except 
for the polyborosiloxane, 

(D) 0 to 50 percent by weight of talc, 

(E) 0 to 90 percent by weight of an aluminum compound, 
selected from the group consisting of aluminum oxides at 
temperatures up to 1500° C. in the presence of atmo- 
spheric oxygen, and 

(F) 0 to 600 percent by weight of a solvent, based on the 
weight of the polyborosiloxane (A), 

with the proviso that the coating composition contains at least 
one of the components (B), (C), (D) and (E) in an amount such 
that the total weight is at least 20 percent by weight, based on 
the weight of the polyborosiloxane (A), and thereafter heating 
the coated substrate to a temperature of at least 500° C. to form 
a vitreous coating thereon. 


5,098,748 
METHOD OF PRODUCING A FLAME-SPRAY-COATED 
ARTICLE AND FLAME SPRAYING POWDER 
Tsutomu Shimizu; Yasuhumi Kawado, and Koji Yagii, all of 
Hiroshima, Japan, assignors to Mazda Motor Corporation, 
Hiroshima, Japan 
Continuation of Ser. No. 303,238, Jan. 30, 1989, abandoned. This 
application Apr. 3, 1991, Ser. No. 680,780 
Claims priority, application Japan, Jan. 29, 1988, 63-18879 
Int. Cl.5 BOSD 1/08 
USS. Cl. 427—423 8 Claims 
1. A method of manufacturing a flame-spray-coated article 
comprising steps of adding hard particles containing carbide to 
mixture of Ni powder and Cr powder, grinding the hard parti- 
cles and powder mixture thus obtained into powder the pri- 
mary particle size of which is not larger than 10 zm, mixing the 
powder mixture with a predetermined amount of Cr3C2 pow- 
der having a predetermined particle size, granulating and 
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sintering the mixture thus obtained to obtain flame spray coat- 


ing powder and flame-spraying the flame spray coating pow- 


der onto an article under conditions which will cause fused 
Ni.Cr to cover Cr3C2 particles which are not fused, thereby 
binding the Cr3C? particles. 


5,098,749 
WORKPIECE-TREATING SYSTEM AND RELATED 
METHOD 
William L. Gabriel, Barrington; Geronimo E. Lat, Prospect 

Heights, and Dieter G. Boigk, Skokie, all of Ill., assignors to 
Illinois Tool Works Inc., Glenview, Ill. 
Filed May 4, 1990, Ser. No. 519,435 
Int. Cl.5 BOSD 1/18; BOSC 3/10 
U.S. Cl. 427—430.1 


1. Workpiece-treating apparatus comprising a container, 
which has an open top and is adapted to contain a workpiece- 
treating bath, and means for conveying workpieces into and 
out from said container, said conveying means comprising: 

a carrousel having a plurality of workpiece-holding plat- 
forms, each one of said plurality of platforms being config- 
ured so as to fit into said container through means of said 
open top thereof; and 

means for mounting said carrousel so as to enable each one 
of said plurality of platforms to be selectively raised to an 
upper level or lowered to a lower level and so as to enable 
said carrousel to be selectively indexed through a cycle of 
working positions when each one of said plurality of 
platforms is raised to said upper level; 

wherein said container is positioned where a selected one of 
said plurality of platforms is lowerable through said open 
top of said container and into said container at each work- 
ing position of said carrousel; and 

wherein further said means for mounting said carrousel 
comprises a vertically reciprocable mast for elevating and 
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lowering said carrousel and said workpiece-holding plat- 
forms thereof; 

first locking means defined upon said vertically reciprocable 
mast; and 

second locking means releasably engageable with said first 
locking means of said mast such that when said second 
locking means is engaged with said first locking means of 
said mast, said mast, said carrousel, and said platforms of 
said carrousel may undergo vertical movement so as to 
raise one of said platforms out of said container or lower 
one of said platforms into said container but may not 
undergo rotary indexed movements between said work 
positions, yet when said second locking means is released 
from engagement with said first locking means of said 
mast, said mast, said carrousel, and said platforms of said 
carrousel may undergo rotary indexed movements be- 
tween said work positions provided said mast, said carrou- 
sel, and said platforms have been raised to said upper 
level. 


5,098,750 
COMPOSITE MOLDED ARTICLES AND METHOD 
THEREFOR 

Susumu Ueno, Tokyo; Kin-ichi Okumura, Kamakura, and 

Motoyuki Yamato, Naka, all of Japan, assignors to The B. F. 

Goodrich Company, Akron, Ohio 

Filed Aug. 6, 1990, Ser. No. 563,234 
Int. Cl.5 B32B 3/26 

U.S. Cl. 428—304.4 21 Claims 

11. A molded composite article comprising a base portion 
having an integrally formed weather resistant surface layer 
said base portion comprising at least one norbornene monomer 
bulk polymerized in intimate contact with a surface of a 
weather resistant film. 


5,098,751 
FOOD PACKAGING CONTAINER 
Eiji Tamura; Hideo Kawai; Isamu Yamamoto, and Hiroshi 

Hasunuma, all of Sakai, Japan, assignors to Idemitsu Petro- 
chemical Company Limited, Tokyo and Showa Aluminim 
Corporation, Osaka, both of, Japan 

Filed Jan. 19, 1990, Ser. No. 467,245 
Claims priority, application Japan, Aug. 31, 1989, 1-226482 

Int. Cl. B32B 1/08; B65D 90/04 


US. Cl. 428—35.8 25 Claims 


1. A food packaging container having a flanged container 
body of a laminate sheet comprising a layer of aluminum foil 
and at least one thermoplastic resin layer joined to one surface 
of the foil layer, the container body being prepared by deep- 
drawing the laminate sheet with the resin layer inside, the 
container being characterized in that the aluminum foil layer of 
the laminate sheet comprises an aluminum foil 40-200 ym in 
thickness, 9.0-25.0 kgf/mm? in tensile strength, 2.5-9.5 
kgf/mm? in proof stress, 10 to 40% in elongation and up to 7% 
in earing ratio, the thermoplastic resin layer of the sheet com- 
prising a thermoplastic resin 100-500 ym in thickness, 
0.92-1.08 in the ratio of modulus of elasticity in tension in the 
machine direction (MD) to that in the transverse direction 


OFFICIAL GAZETTE 


MARCH 24, 1992 


(TD), 0.60-1.40 in the MD/TD ratio of elongation and 
0.40-1.60 in the MD/TD ratio of breaking strength. 


5,098,752 
RECOVERABLE ELASTOMERIC SLEEVE AND 
METHOD FOR INSTALLATION AND USE 
Rong J. Chang, Fremont; Mario A. Gutierrez, Union City; John 
W. Hoffman, Menlo Park, and John A. Midgley, San Carlos, 
all of Calif., assignors to Raychem Corporation, Menlo Park, 
Calif. 
Continuation-in-part of Ser. No. 510,387, Apr. 17, 1990, 
abandoned. This application Aug. 14, 1990, Ser. No. 567,502 
Int. Cl. B32B 3/1/14; F16L 11/00 


U.S. Cl, 428—34.9 19 Claims 


1. An assembly for covering a substrate comprising a recov- 
erable elastomeric sleeve means for covering the substrate, and 
mandrel means upon which the sleeve means is mounted in an 
expanded condition such that upon release the sleeve means 
assumes a smaller cross-sectional dimension in order to cover 
the substrate, the mandrel means having a generally tubular 
configuration and defining-a series of spaced apart, substan- 
tially longitudinal projections extending radially outwardly 
therefrom, the sleeve means being in substantial contact with 
the longitudinal projections. 


5,098,753 
HEAT-SHRINKABLE ARTICLE 
Nigel J. Gregory, Liskeard; Michael J. Stevens, Ivybridge, and 
Peter I. Lee, Tavistock, all of England, assignors to Bow- 
thorpe-Hellermann, Limited, Crawley, England 
Filed May 29, 1990, Ser. No. 529,941 
Claims priority, application United Kingdom, Jun. 6, 1989, 
8912962 
Int. Cl.5 H0O2G 1/5/64; BOSD 7/22 


U.S. Cl. 428—34.9 13 Claims 


1. A heat-shrinkable tubular article provided with an inner 
surface having an electrically conductive continuous coating 
of indium having a melting point of 156° C., wherein said 
tubular article can be heated to a temperature of about 145°0 C. 
to 160° C. for recovery, and upon recovery, the indium coating 
deforms without cracking. 
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5,098,754 
HAY BAG 
Marilyn Horstmyer, Rte. #3, Box 605 E, Arcadia, Fla. 33821 
Filed May 29, 1990, Ser. No. 529,384 
Int. Cl.5 B32B 3/00 


USS. Cl. 428—35.2 5 Claims 


1. A water and dust proof hay bag made of a rugged, woven, 
polyethylene fabric laminated with polyethylene film compris- 
ing: 

a body panel having a top edge, a bottom edge and a first end 
and a second end, said top edge being folded over and 
joined to said body panel along said edge to form a chan- 
nel along the entire length of said top edge, and said first 
end and said second end being joined together to form a 
water proof seam, 
bottom panel joined to said bottom edge and forming a 
water proof, closed end of said bag, and 
flat drawstring inserted in said channel for closing said 
body panel top edge when drawn. 


5,098,755 
TEXTURED THERMOPLASTIC ELASTOMERIC FILM, 
ARTICLES COMPRISING SAME, AND METHOD OF 
MAKING SUCH TEXTURED THERMOPLASTIC 
ELASTOMERIC FILM AND ARTICLES 
Albert C. Tanquary, P.O. Box 12885, Research Triangle Park, 
N.C, 27709, and Robert G. Wheeler, 3818 S. Hwy. 525, Green- 
bank, Wash. 98253 
Filed Nov. 21, 1990, Ser. No. 616,570 
Int. Cl.5 B21D 13/00; A61B 19/00; A61F 6/02 
U.S. Cl. 428—35.5 22 Claims 











22. An imperforate, uniform thickness elastic film having an 
embossed pattern thereon comprising a multiplicity of discrete 
embossments in a regular array, wherein the embossments are 
all of a similar shape and configuration, and are in spaced-apart 
relationship to one another in the array, with a pattern density 
of from about 1000 to about 100,000 embossments per square 
inch of embossed surface, wherein the 10% modulus (Mj) and 
20% modulus (M29) values are at least 30% less, and whose 
50% modulus (M50) value is at least 20% less, than correspond- 
ing moduli values for a corresponding unembossed film, and 
whose tensile strength as measured by the method of ASTM 
D412 is at least 10% greater than the tensile strength measured 
by said method for a corresponding unembossed film. 
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5,098,756 
ELASTIC SELF-EXTINGUISHING STRAP MATERIAL 
Mark P. Henderson; Timothy A. Sands, and John A. Mortensen, 
all of c/o C. M. Offray & Son, Inc. Rte. 24, Box 601, Chester, 
N.J. 07930-0601 
Filed Jan. 25, 1989, Ser. No. 301,149 
Int. Cl.5 G02B 5/128 


U.S. Cl. 428—36.3 10 Claims 


1. An elastic, self-extinguishing fire resistant strap material 
comprising a tubular woven fabric of fireproof yarns, said 
fabric including upper and lower layers and an axially extend- 
ing hollow core, a plurality of combustible elastomeric yarn 
ends disposed entirely within said core and extending axially of 
said fabric, said elastomeric ends being tensioned into axially 
elongated condition in the aswoven condition of said fabric, 
regularly spaced apart sequential increments of said upper and 
lower layers being woven into interconnected relation with 
each other and clampingly engaging said elastomeric ends 
against axial movement relative to said increments, the por- 
tions of said upper and lower layers between said increments 
being free of interconnection to each other and to said elasto- 
meric ends, said portions, upon release of said tension, being 
foreshortened and deflected outwardly to define pockets en- 
compassing said elastomeric ends. 


5,098,757 
TEAR TAPE OPENING SYSTEM 
Thomas C. Steel, Malverne, N.Y., assignor to H.B. Fuller Com- 
pany, St. Paul, Minn. 
Continuation-in-part of Ser. No. 13,373, Feb. 11, 1987. This 
application Nov. 20, 1989, Ser. No. 439,644 
Int. Cl.5 B65D 3/26; B32B 31/08, 3/08 


USS. Cl. 428—34.2 13 Claims 


1. A tear tape opening system for establishing an opening 
having at least one even tear line in a package or carton having 
a top and bottom and formed of corrugated board, the corru- 
gated board having an outside liner, an inside liner, and corru- 
gations thereinbetween, the outside and inside liners each 
having outside and inside surfaces, the inside surfaces of the 
outside and inside liners facing and being adhered to the corru- 
gations, the formation of the corrugated board including the 
step of joining the outside liner to a side of the corrugations 
wherein an opposite side of the corrugations is attached to the 
inside liner and the corrugated board passes between a pressure 
belt and a heating means wherein the heating means contact 
the outside liner and the pressure belt the inside liner, said tear 
tape opening system comprising: 
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a tear tape having top and bottom edges arranged parallel to 
the top and bottom, respectively, of the carton, said tear 
tape consisting of a hot melt coated tape adhered to the 
outside surface of the inside liner along the desired line of 
opening by being heated by the heating means thus soften- 
ing the hot melt and being pressed onto the outside surface 
of the inside liner by the pressure belt; 

a tear guide tape at least as wide as said tear tape and having 
top and bottom edges arranged parallel to the top and 
bottom, respectively, of the carton, said tear guide tape 
being adhered to the inside surface of the outside liner of 
the corrugated board along the desired line of opening, at 
least one of said top and bottom edges of said tear tape 
underlying in projection said tear guide tape; and 

means for preventing the hot melt of said tear tape when 
softened from being smeared or transferred to the pressure 
belt during adherence to the outside surface of the inside 
liner. 


5,098,758 
RESIN MOLD CLUTCH FACING 
Harunobu Kani, Toyota, Japan, assignor to Toyota Jidosha 
Kabushiki Kaisha, Toyota, Japan 
Filed Jun. 11, 1990, Ser. No. 536,309 
Claims priority, application Japan, Jun. 12, 1989, 1-148777 
Int. Cl.5 DO4H 3/02; F16D 11/00; B32B 3/02, 5/16 
U.S. Cl. 428—37 14 Claims 


1. A resin mold clutch facing integrally heat molded out of 
a resin mold base member forming a friction face and a backup 
member, wherein 

said resin mold base member consists essentially of, based on 
the total volume of said resin mold base member: 

a matrix composed of from 10 to 20 volume % of a glass 
fiber, from 5 to 30 volume % of at least one heat resistance 
organic fiber selected from the group consisting of a poly- 
imide fiber, a polyamide fiber, and a polybenzonimidazole 
fiber, and from 5 to 25 volume % of at least one heat 
resistance inorganic fiber selected from a group consisting 
of a potassium titanate fiber, a ceramic fiber, a quartz fiber 
and a glassy silica fiber; 

5 to 15 volume % of an inorganic filler; 

5 to 20 volume % of a solid lubricant; and 

15 to 30 volume % of a resin binder; and 

said backup member consists essentially of a matrix com- 
posed of a glass strand or yarn and a heat resistance or- 
ganic strand or yarn, and a binder composed of a resin and 
a rubber adhered to said back-up member matrix, wherein 
said back-up member matrix is shaped in a spirally wound 
configuration. 
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5,098,759 
SHEETS OR PAGES WITH SEPARABLE 
SELF-ADHESIVE LABELS 
Willi Felix, Strengelbach, Switzerland, assignor to Jos. Hun- 
keler Ltd., Wikon, Switzerland 
Division of Ser. No. 210,398, Jun. 23, 1988, Pat. No. 5,011,559, 
which is a continuation of Ser. No. 810,287, Mar. 20, 1985, 
abandoned. This application Jan. 29, 1991, Ser. No. 647,541 
Claims priority, application Switzerland, Mar. 29, 1984, 
1605/84 
Int. Cl.5 B32B 7/06, 7/12 


USS. Cl. 428—42 12 Claims 
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1. A paper sheet containing at least one integral but separa- 
ble self-adhesive label, comprising 

a. a label comprising an area of said paper sheet surrounded 
by attenuating lines, 

b. an adhesive coating at least substantially covering the area 
of said label on one side of said paper sheet, 

c. a protective sheet to which the adhesive adheres signifi- 
cantly less than to said paper sheet, said protective sheet 
jutting beyond all edges of said adhesive coating. 


5,098,760 
BEVELED GLASS PANEL AND METHOD OF MAKING 
Robert K. Fletcher, El Toro, Calif., assignor to Stained Glass 
Overlay, Inc., Orange, Calif. 
Filed Dec. 21, 1990, Ser. No. 631,913 
Int. Cl.5 B44F 1/06 
U.S. Cl. 428—46 
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1. A beveled glass panel simulating leaded glass comprising: 

a backing sheet of glass; 

a plurality of beveled glass members mounted thereon in 
positions to form a selected design, 

each member comprising a central island portion surrounded 
by two or more bevel portions each extending from the 
island portion at a nominal thickness in a range of 3/16” to 
3” to a peripheral edge having a thickness not in excess of 
2 millimeters, the width of each bevel portion being ap- 
proximately 4”; 
layer of clear, ultra-violet radiation-sensitive adhesive 
between said members and said backing sheet for adhering 
said members to said sheet; and 

a first plurality of lead strips extending along the peripheral 
edges of said members and overlying said bevel portions 
by about 50% of the width of said strips, said strips being 
adhesive backed to adhere to the overlaid bevel portions 
and to adjacent portions of said sheet which are not cov- 
ered by said members; 

said panel being devoid of any build-up elements serving to 
space said lead strips from said backing sheet adjacent said 
beveled glass members. 
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5,098,761 
OPTICAL RECORDING MEDIUM 
Yuji Watanabe, Kyoto; Gentaro Ohbayashi, Kusatsu, and 
Kusato Hirota, Otsu, all of Japan, assignors to Toray Indus- 
tries, Inc., Tokyo, Japan 
Filed Jan. 5, 1990, Ser. No. 461,192 
Claims priority, application Japan, Jan. 9, 1989, 1-3412 
Int. Cl.5 B32B 9/00 
US. Cl. 428—64 14 Claims 
1. An optical recording medium comprising, in sequence, a 
substrate, a first dielectric layer, a recording layer and a second 
dielectric layer, with at least one of said dielectric layers com- 
prising a mixture containing at least a chalcogen compound 
and a fluoride compound, wherein said recording layer is made 
of a material which records information by a phase change. 


5,098,762 
PLYWOOD 
Tsutomu Nakajima, Nara, Japan, assignor to Asahi Woodtec 
Corporation, Osaka, Japan 
Filed Dec. 28, 1990, Ser. No. 635,443 
Claims priority, application Japan, Dec. 28, 1989, 1-344050 
Int. Cl.5 B32B 3/10, 3/18, 21/00 


USS. Cl. 428—106 14 Claims 
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1. Plywood, comprising: 

a plurality of superposed layers, outermost ones of said 
plurality of superposed layers comprising veneer layers; at 
least two superposed adjacent ones of said plurality of 
layers each being divided layers comprising a plurality of 
elongated wood pieces, said plurality of elongated wood 
pieces in each layer being disposed in substantially parallel 
relationship with each other, a clearance being formed 
between each adjacent pair of said plurality of elongated 
wood pieces. 


5,098,763 
HONEYCOMB STRUCTURE 
Osamu Horikawa, Toyoake, and Koichi Ikeshima, Okazaki, 
both of Japan, assignors to NGK Insulators, Ltd., Japan 
Filed Jul. 25, 1989, Ser. No. 384,633 
Claims priority, application Japan, Jul. 28, 1988, 63-186981 
Int. Cl.5 B32B 3/12 


USS. Cl. 428—116 9 Claims 


1. A honeycomb structure comprising at least one ridge ar- 
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ranged on at least one part of an outer surface of said honey- 
comb structure and extending in a direction of through-aper- 
tures of said honeycomb structure, and at least one notch 
formed in said at least one ridge in a direction substantially 
perpendicular to said direction of through-apertures. 


5,098,764 
NON-WOVEN FABRIC AND METHOD AND 
APPARATUS FOR MAKING THE SAME 
Arthur Drelich, Plainfield; Alton H. Bassett, Princeton; John 
Kennette, Somerville; William James, East Windsor; Linda J. 
McMeekin, Bound Brook, all of N.J., assignors to Chicopee, 
New Brunswick, N.J. 
Filed Mar. 12, 1990, Ser. No. 491,797 
Int. Cl.5 B32B 3/10 
US. Cl. 428—131 


1. A non-woven fabric comprising a multiplicity of yarn-like 
fiber groups, said groups being interconnected at junctures by 
fibers common to a plurality of said groups to define a prede- 
termined pattern of holes in the fabric, said yarn-like fiber 
groups comprising a plurality of parallel and tightly com- 
pacted fiber segments, a least some of said yarn-like fiber 
groups include fiber segments circumferentially wrapped 
around at least a portion of the periphery of said parallel and 
tightly compacted fiber segments. 


5,098,765 
FASTENING ARRANGEMENT FOR PLASTIC VEHICLE 
PANEL 
Alfred A. Bien, West Bloomfield, Mich., assignor to Chrysler 
Corportion, Highland Park, Mich. 
Filed Dec. 22, 1989, Ser. No. 455,650 
Int. Cl.5 B32B 3/10; B60J 7/00; F16B 35/04 


U.S. Cl. 428—134 2 Claims 


1. A vehicle body panel structure comprising a metal sub- 
structure, a one-piece plastic panel formed with an integral 
elongated planar panel portion having outer and inner planar 
surfaces, said supported with its inner surface in spaced parallel 
relation with an elongated planar member of said substructure 
and said having thermal expansion and contraction rates sub- 
stantially different from said metal substructure planar mem- 
ber, an attachment arrangement securing said to said metal 
substructure planar member; 

said metal substructure planar member formed with a plural- 

ity of identical keyhole-shaped slots arranged in longitudi- 
nal alignment, each said slot defined by a leading wide slot 
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portion having opposed longitudinal side edges spaced a 
predetermined first width and a trailing narrow slot por- 
tion having opposed longitudinal side edges spaced a 
predetermined second width, said narrow slot portion 
terminating in a transverse one edge and said wide slot 
portion terminating in an opposed transverse other edge; 
a plastic mounting block for each said slot, each said mount- 
ing block sized for initial manual positioning in an associ- 
ated wide slot portion for subsequent rearward travel into 
slidable guided assembly with said narrow slot longitudi- 
nal side edges; 

each said mounting block formed symmetrical about a longi- 
tudinal axis comprising an upper generally rectangular 
plate portion defining forward and aft transverse ends and 
longitudinal sides, said plate portion sides spaced a prede- 
termined width greater than said w-de slot portion first 
width, said plate portion formed with a lower central 
box-shaped abutment portion depending from an under- 
surface thereof, said abutment portion having a transverse 
leading surface, a transverse trailing surface, and longitu- 
dinal side surfaces, said trailing surface recessed a prede- 
termined longitudinal distance from said plate portion aft 
end; 

said abutment portion side surfaces formed with a pair of 
laterally extending coextensive wing portions vertically 
spaced from said plate portion undersurface a predeter- 
mined distance to define therebetween a pair of opposite 
outwardly opening grooves, each said groove slidably 
receiving an associated one of said narrow slot portion 
side edges, each said block wing portion having a longitu- 
dinal free edge wherein the width between each mounting 
block pair of wing portion free edges is less than said wide 
slot portion first width and greater than said narrow slot 
portion second width; 

each said mounting block plate portion undersurface being 
formed with a vertically disposed longitudinally extend- 
ing central stem portion, each said central stem portion 
having a vertically disposed longitudinally extending 
frangible locating finger of predetermined thin section 
cantilevered rearwardly therefrom with each said locating 
finger terminating in a trailing free aft end, each said 
finger free aft end being positioned a predetermined dis- 
tance beyond its associated abutment portion transverse 
surface and terminating just short of its associated plate 
portion aft end; 

each said mounting block adapted for slidable assembly in its 
associated narrow slot portion to an initial position 
whereby each said finger trailing free aft edge abuts its 
associated narrow slot portion transverse one edge defin- 
ing an angle therewith of substantially ninety degrees 
thereby positioning each said mounting block at a prede- 
termined initial location on said metal substructure planar 
member; 

mounting block fastener extending through a fastening 
hole in said panel portion and an aligned central bore in an 
associated subjacent mounting block so as to fix each said 
mounting block plate portion in flush contact at a prede- 
termined location relative to said panel portion inner 
planar surface, and aft fastening means fixing said panel 
portion at an aft portion thereof to said metal substructure 
planar portion; 

whereby upon thermal contraction travel of said panel por- 
tion together with each of said mounting blocks in a fixed 
rearward longitudinal direction relative to said metal 
substructure planar portion causing each said narrow slot 
portion transverse one edge to apply a compressive ther- 
mal stress load on each said locating finger vertical trail- 
ing free aft end thereby permanently crushing a segment 
of said locating finger corresponding at least to the 
amount of thermal contraction travel undergone by said 
panel portion and said mounting blocks; and 

whereby as a result of each said locating finger having a 
segment thereof crushed by its associated narrow slot 
portion transverse one edge each said mounting block 
thereafter being free for reciprocal slidable movement 
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longitudinally in its associated narrow slot portion relative 
to said metal substructure planar portion during subse- 
quent thermal expansion and contraction longitudinal 
travel of said panel portion. 


5,098,766 

ENCAPSULATED WIRE CIRCUIT BOARD 

Jeffrey D. Gelorme, and Eugene R. Skarvinko, both of Bingham- 
ton, N.Y., assignors to IBM Corporation, Armonk, N.Y. 

Division of Ser. No. 318,208, Mar. 3, 1989, Pat. No. 5,041,470. 

This application May 24, 1991, Ser. No. 705,601 

Int. Cl.5 B32B 3/10, 15/02, 15/08 

U.S. Cl. 428—138 11 Claims 
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1. An encapsulated wire circuit board comprising a rigid 
base plane; a layer of glass epoxy prepreg covering said base 
plane; a layer of photocured adhesive covering said epoxy 
prepreg, said adhesive comprising: 

A) about 21% to about 32% phenoxy resin; 

B) about 7.5% to about 17.5% by weight of reaction product 
of monoethylenically unsaturated carboxylic acid and an 
epoxy polymer being an epoxidized non-linear novolak 
having at least six terminal epoxy groups, wherein the 
relative amount of said acid to said epoxy polymer is 
sufficient to react stoichiometrically with about 80% to 
about 100% of the epoxide functionality of said epoxy 
polymer; 

C) about 30% to about 36% by weight of reaction product 
of tetrabrominated diglycidy] ether of a phenol and mono- 
ethylenically unsaturated carboxylic acid, wherein the 
relative amount of said acid to said ether is sufficient to 
react stoichiometrically with about 80% to about 100% of 
the epoxide functionality of said epoxy polymer; 

D) about 9% to about 19.5% by weight of monohydroxy- 
dipentaerythritol pentaacrylate, or pentaerythritol tetra- 
crylate, or mixtures thereof; 

E) about 3.5% to about 14% by weight of polyethylenically 
unsaturated compound selected from the group consisting 
of diacrylates of diols, dimethacrylates of diols, triacry- 
lates of triols, trimethacrylates of triols, methylene bisac- 
rylamide, methylene bismethacrylamide, divinyl succi- 
nate; divinyl adipate; divinyl phthalate, divinyl terephthal- 
ate, and the reaction product of sorbaldehyde reacted 
with hydroxy groups present on phenoxy polymer; 

F) up to about 6.5% by weight of hexamethyoxymethyl 
melamine; 

G) about 1% to about 6.5% by weight of photoinitiator; and 

H) up to about 10% by weight of a thixotropic agent; and 
insulated wires encapsulated in said adhesive. 


5,098,767 
FILTER DEVICE WITH MICROPLEATS AND 
MACROPLEATS 
Staffan B. Linnersten, New Port Richey, Fla., assignor to Pall 
Corporation, Glen Cove, N.Y. 
Continuation of Ser. No. 310,531, Feb. 15, 1989, abandoned. 
This application Mar. 18, 1991, Ser. No. 670,522 
Int. Cl.5 BOID 39/08, 46/10; B32B 3/28 
U.S. Cl, 428—182 35 Claims 
1. A filter assembly comprising a frame defining a flow path 
from inlet to outlet side and a filter disposed within said frame 
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across the flow path, said filter being formed from a sheet of 
filter material having a thickness no greater than about 0.03 
inch and formed into micropleats, and having at least one strip 


eg 


of adhesive material applied across the peaks of the micropleats 
and oriented at right angles to the axes of the micropleats, a 
said micropleated sheet defining macropleats with pleat axes 
generally parallel to those of the micropleats. 


5,098,768 
FLEXIBLE REINFORCED POLYMERIC MATERIAL 
AND A METHOD OF FORMING SUCH A MATERIAL 
Eric Holroyd, Knutsford, and David J. B. Perkins, Liverpool, 
both of England, assignors to Bridgestone/Firestone Inc., 
Akron, Ohio 
PCT No. PCT/GB88/00981, § 371 Date May 1, 1990, § 102(e) 
Date May 1, 1990, PCT Pub. No. WO89/04245, PCT Pub. 
Date May 18, 1989 
PCT Filed Nov. 14, 1988, Ser. No. 474,126 
Claims priority, application United Kingdom, Nov. 13, 1987, 
8726625 
Int. Cl.5 B32B 23/02 
U.S. Cl. 428—192 


17 


1. A flexible reinforced polymeric material comprising a pair 
of elongate flexible support layers and a plurality of parallel 
warp elements secured to and supported by support surfaces of 
said support layers to extend in the direction of the length of 
said support layers, said support layers lying in an offset super- 
imposed relationship, the longitudinal edges of one support 
layer being transversely offset relative to respective edges of 
the other support layer thereby to define a pair of edge regions 
at each of which a support layer surface of one support layer 
lies transversely beyond the corresponding edge region of the 
support layer surface of the other support layer of the pair, 
some of said warp elements lying sandwiched between the 
support layers and each said edge region having at least one 
other warp element secured thereto, a warp element at each 
edge region being arranged spaced from a neighbouring warp 
element, the two edge regions having identical arrangements 
of warp elements and the arrangement being such that the 
warp element(s) at one edge region may be caused to interlock 
with the warp element(s) at the other edge region. 


5,098,769 
TWO-SHOT MOLDED ARTICLE FOR USE IN CIRCUIT 
FORMATION 
Mikio Nakai, Shizuoka, and Yoshiharu Suzuki, Chiba, both of 
Japan, assignors to Polyplastics Co., Ltd., Osaka, Japan 
Filed Oct. 16, 1990, Ser. No. 598,116 
Claims priority, application Japan, Oct. 26, 1989, 1-279041 
Int. Cl.5 B32B 9/00 
U.S. Cl. 428—195 14 Claims 
1. An integrally molded article for use in circuit formation 
formed by a two-shot injection molding process wherein a 
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secondary thermoplastic resin composition having a melt vis- 
cosity of 200 P. or below measured at 310° C. at a shear rate of 
1,200 sec.—! comprising an anisotropic melt-forming polyester 
having a weight average molecular weight of 10,000 or below 
and a particulate inorganic filler in a concentration not exceed- 
ing 80 percent by weight of said composition selected from the 
group consisting of the Group II elements of the periodic table, 
and oxides, sulfates, phosphates, silicates and carbonates 


thereof, aluminum, silica, tin, antimony, bismuth and oxides 
thereof, palladium chloride, glass fiber, milled glass fiber, 
finely powdered glass, and mixtures of the foregoing, is injec- 
tion molded about preselected portions not intended to bear a 
circuit of a previously molded primary thermoplastic resin 
composition which has been pretreated for plating so as to 
achieve excellent adhesion between the primary thermoplastic 
resin composition and the secondary thermoplastic resin com- 


position. 


5,098,770 
COMPOSITE FIREPROOF AND WATERPROOF 
TEXTILE AND CLOTHING AND SEAT COMPRISING 
SUCH A TEXTILE 
Christian Paire, Roisel, France, assignor to Lainiere de Picardie, 
Peronne, France 
Filed Oct. 16, 1989, Ser. No. 422,388 
Claims priority, application France, Oct. 14, 1988, 88 13563 
Int. Cl.5 B32B 27/14 


U.S. Cl. 428—198 19 Claims 
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1. A fireproof and liquid impermeable composite textile, 

comprising: 

a first textile layer, said first textile layer being a non-woven 
needled textile having a thermostable fiber basis; 

a microporous film, said film being permeable to water 
vapour but impermeable to liquid water, said film being 
uninflammable, and said film having a first side and a 
second side; and 
first discontinuous adhesive layer placed between the 
non-woven needled textile layer and the film for fixing 
said first side of said film to said first textile layer. 
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5,098,771 
CONDUCTIVE COATINGS AND INKS 
Stephen O. Friend, Boxford, Mass., assignor to Hyperion Cataly- 
sis International, Lexington, Mass. 
Filed Jul. 27, 1989, Ser. No. 386,829 
Int. Cl.5 B32B 9/00 


US. Cl. 428—209 34 Claims 


1. An electrically conductive composite in a form suitable 
for applying to the surface of a substrate, said composite com- 
prising a polymeric binder into which carbon fibrils in an 
amount not greater than 30% by weight are incorporated. 


5,098,772 
COMPOSITE SHEET FOR TRANSFER OF AN IMAGE 
FROM SAME TO A SUBSTRATE 
Oscar B. F. af Strom, Ave. Residencial Chiluca 207, Club Cam- 
pestre Chiluca, Atizapan 
Continuation of Ser. No. 504,082, Apr. 2, 1990, abandoned, 
which is a continuation of Ser. No. 408,410, Sep. 14, 1989, 
abandoned, which is a continuation of Ser. No. 302,057, Jan. 25, 
1989, abandoned, which is a continuation of Ser. No. 61,199, 
Jun. 10, 1987, abandoned. This application Feb. 5, 1991, Ser. No. 
651,113 
Claims priority, application Mexico, Jun. 13, 1986, 
2797/61228 
Int. Cl.5 B41M 3/12 


U.S. Cl. 428—211 14 Claims 


1. A decal comprising a paper sheet base having a porous 
surface, a preformed sheet of plastic film applied with no 
intermediate layer directly to said porous surface such that it 
adheres well to the porous surface and adopts the texture of the 
same but does not penetrate it, and an image applied to said 
plastic film. 


5,098,773 
MAGNETIC RECORDING MEDIUM 

Shinji Saito; Hiroo Inaba; Hiroshi Ogawa, and Hitoshi Noguchi, 

all of Kanagawa, Japan, assignors to Fuji Photo Film Co., 

Ltd., Kanagawa, Japan 

Filed Mar. 13, 1990, Ser. No. 492,164 
Claims priority, application Japan, Mar. 14, 1989, 1-61321 
Int. Cl.5 G11B 23/00 

U.S. Cl. 428—212 15 Claims 

1. A magnetic recording medium having at least two mag- 
netic layers comprising first and second magnetic layers which 
are successively formed in order on a nonmagnetic support, 
wherein a coercive force (Hc) of said second magnetic layer is 
5X 10* to 1.5 105 A/m, a ratio (Br/Hc) of a residual magnetic 
flux density (Br) of said second magnetic layer to the coercive 
force (Hc) is 2.0 10-© H/m or more, SFD of said second 
magnetic layer is 0.6 or less, an average length in the long axis 
of magnetic particles in said second magnetic layer is 0.25 
microns or less, a center line average surface roughness (Ra) of 
said second magnetic layer is 1/10 or less of the average length 
in the long axis of the magnetic particles, and a coercive force 
(Hc’) of said first magnetic layer is 2x 104 to 1x 105 A/m. 
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5,098,774 
DIVALENT METAL SALTS OF SULFONATED NOVOLAK 
RESINS AND METHODS FOR TREATING FIBROUS 
POLYAMIDE MATERIALS THEREWITH 
John C, Chang, P.O. Box 33427, St. Paul, Minn. 55133-3427 
Division of Ser. No. 273,637, Nov. 18, 1988, abandoned, which is 
a continuation of Ser. No. 930,772, Nov. 14, 1986, abandoned. 
This application Apr. 11, 1990, Ser. No. 508,597 
Int. Cl.5 B32B 3/02, 7/00, 25/00; CO9B 67/00 
U.S. Cl. 428—267 14 Claims 
1. A method for imparting fibrous polyamide materials with 
stain resistance to natural and synthetic acid colorants compris- 
ing contacting said materials with an aqueous treating solution 
comprising a sufficient amount of a sulfonated novolak resin 
composition comprising a normally solid, water-soluble diva- 
lent metal salt of a partially sulfonated novolak resin, said salt 
being substantially free of sulfonic acid moieties, in the treating 
solution for a sufficient time at a given temperature to impart 
the stain resistance. 


5,098,775 
BODY FLUID-ABSORBING ARTICLE 

Nobuyuki Harada, Suita; Yoshihiro Motono, Himeji; Kazumasa 

Kimura, Ikoma, and Tadao Shimomura, Toyonaka, all of 

Japan, assignors to Nippon Shokubai Kagaku Kogyo Co., Ltd., 

Osaka, Japan 

Filed Mar. 26, 1990, Ser. No. 498,846 

Claims priority, application Japan, Mar. 29, 1989, 1-75071; 

Apr. 27, 1989, 1-105988 
Int. Cl.5 A61F 13/15, 13/20; D04H 1/08; B32B 27/34 

U.S. Cl. 428—281 15 Claims 


1. In a body fluid-absorbing article composed of a liquid- 
permeable front-surface member, a liquid impermeable, rear- 
surface member and a fibrous absorbent member nipped there- 
between and adopted to be used with said front-surface mem- 
ber held in contact with the human body, by the improvement 
having disposed substantially only in the half of the thickness 
of said absorbent member on the front-surface member side an 
absorbent composite (a) obtained by applying an ethylenically 
unsaturated monomer capable of forming an absorbent poly- 
mer by polymerization of an aqueous solution of said monomer 
to a fibrous web and thereafter polymerizing the monomer, 
provided said absorbent composite is out of contact with said 
front surface member. 

8. In a body fluid-absorbing article composed of a liquid- 
permeable front-surface member, a liquid-impermeable rear- 
surface member, and a fibrous absorbent member nipped there- 
between and adapted to be used with said front-surface mem- 
ber held in contact with the human body, by the improvement 
having disposed substantially only in the half of the thickness 
of said absorbent member on the front-surface member side an 
absorbent composite (A) obtained by applying an ethylenically 
unsaturated monomer capable of forming an absorbent poly- 
mer by polymerization of an aqueous solution of said monomer 
to a fibrous web and thereafter polymerizing the monomer, 
and having disposed substantially only in the half of the thick- 
ness of said absorbent member on the rear-surface member side 
a powdery absorbent polymer (B), provided said absorbent 
composite is out of contact with said front surface member and 
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said powdery absorbent polymer is out of contact with said 
rear surface member. 


5,098,776 
SHAPE MEMORY FIBROUS SHEET AND METHOD OF 
IMPARTING SHAPE MEMORY PROPERTY TO 
FIBROUS SHEET PRODUCT 
Kazuyuki Kobayashi, and Shunichi Hayashi, both of Nagoya, 
Japan, assignors to Mitsubishi Jukogyo Kabushiki Kaisha, 
Tokyo, Japan 
Filed Oct. 25, 1989, Ser. No. 427,172 
Claims priority, application Japan, Oct. 28, 1988, 63-270908 
Int. Cl.5 B32B 5/16 
US. Cl. 428—283 


1. A fibrous sheet having a shaped memory property which 
comprises a sheet made of natural fiber and/or synthetic fiber 
and a shaped memory polymer layer formed by a powder of 
shape memory polymer applied to the sheet fiber, the polymer 
undergoing large changes in its modulus of longitudinal elastic- 
ity around its glass transition point temperature, the polymer 
restoring the fibrous sheet to its original shape when heated to 
a temperature higher than the glass transition point tempera- 
ture. 


5,098,777 
COMPRESSED NON-ASBESTOS SHEET CONTAINING 
NOVALOID AND ARAMID FIBERS 
Vasant M. Koli, Belleville, Canada, assignor to Durable Canada 
Ltd., Belleville, Canada 
Filed Oct. 1, 1990, Ser. No. 592,446 
Int. Cl.5 B32B 5/16, 5/06, 27/04; CO8L 9/00 
USS. Cl. 428—283 24 Claims 
1. A compressed non-asbestos sheet, comprising 
starter and finish layers each including aramid fibers, an 
elastomeric binder, inorganic filler, and rubber processing 
chemicals; and 
a body formed between said starter and finish layers, said 
body including novaloid fibers, an elastomeric binder, 
inorganic filler and rubber processing chemicals; 
the total amount of fibers in said body, said starter layer and 
said finish layer being more than 5% and less than 25% by 
weight of the total sheet; and 
the elastomeric binder, inorganic filler and rubber process- 
ing chemicals included in said starter and finish layers 
being the same as the elastomeric binder, inorganic filler 
and rubber processing chemicals included in said body. 


316-926 O.G.-92-19 
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5,098,778 
PLASTIC BASED LAMINATES COMPRISING OUTER 
FIBER-REINFORCED THERMOSET SHEETS, LOFTED 
FIBER-REINFORCED THERMOPLASTIC SHEETS AND 
A FOAM CORE LAYER 
Michael G. Minnick, Coshocton, Ohio, assignor to General 
Electric Company, Worthington, Ohio 

Filed Apr. 24, 1990, Ser. No. 514,054 

Int. Cl.5 B32B 15/00, 3/26, 7/12, 5/06 
US. Cl. 428—285 


1. A lightweight, high strength laminate comprising: 

a. two spaced parallel sheets of fiber reinforced thermoset 
resin; 

b. at least two layers of fiber reinforced lofted thermoplastic 
resin laminated between the two parallel sheets of fiber 
reinforced thermoset resin; and 

c. a core layer of polyphenylene ether-polystyrene blend, 
polystyrene or polyurethane foam or mixtures thereof 
disposed between the thermoplastic resin layers. 


5,098,779 
CARVABLE IMPLANT MATERIAL 
Thane L. Kranzler, and Norman J. Sharber, both of Flagstaff, 
a, = L. Gore & Associates, Inc., Newark, 


Filed Jun. 25, 1990, Ser. No. 543,240 
Int. Cl.5 B32B 9/00; A61F 2/28 

US. Cl. 428—306.6 22 Claims 

1. A porous implant material, carvable at room temperature, 
comprising porous polytetrafluoroethylene having one or 
more outer surfaces and interior porous surfaces, and having a 
coating of a biocompatible biodegradable stiffening agent that 
renders the porous polytetrafluoroethylene adequately rigid 
for carving. 


5,098,780 
CORROSION RESISTANT LININGS FOR CONCRETE 
SURFACES 
Bradley R. Nemunaitis, Richmond Hts., and Thomas A. Geriak, 
Parma, both of Ohio, assignors to Sandoz Ltd., Basle, Switzer- 
land 


Filed Dec. 13, 1990, Ser. No. 628,078 
Int. Cl.5 B32B 13/00, 27/40; CO8L 63/00; BOSD 3/02 

US. Cl. 428—312.4 1 Claim 

1. A method of enhancing the crack-bridging ability of a 
corrosion resistant lining for concrete surfaces which com- 
prises applying as a base coat of a corrosion resistant lining to 
a concrete surface a composition comprising; formulation A 
comprising, from about 24.15% to about 24.38% of a bisphenol 
A epoxy; from about 53.09% to about 53.59% of a phenol- 
blocked isocyanate; from about 9.65% to about 9.74% of ure- 
thane acrylate; from about 8.20% to about 8.28% of me- 
thyisobutylketone; about 0.10% of siliane-free air release 
agent; from about 2.90% to about 2.93% of TiO2; from about 
0.14% to about 0.15% vinyl silane; about 0.19% of a salt solu- 
tion of unsaturated polyamine amide in high molecular weight 
acidic esters; from about 0.50% to about 1.45% of aramid fiber; 
and about 0.14% carbon black; formulation B comprising, 
about 74% of modified cycloaliphatic amine; and about 26% of 
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a modified aliphatic polyamine; mixing formulations A and B 
in a weight ratio of about 5:1 of A and B respectively, before 
applying the formulations as a basecoat to the concrete surface. 


5,098,781 

THERMOPLASTIC FILM, REINFORCED HOLLOW 

GLASS MICROSPHERE REINFORCED LAMINATES 
FOR THIN LOW DIELECTRIC CONSTANT SUBSTRATES 
Michael G. Minnick, and Rakesh Jain, both of Coshocton, Ohio, 

assignors tc General Electric Company, Worthington, Ohio 

Filed Dec. 28, 1990, Ser. No. 635,087 
Int. Cl.5 B32B 15/04, 15/08; 

US. Cl. 428—313.5 14 Claims 

1. A metal-clad electrical laminate comprising a core of one 
or more of polyetherimide thermoplastic, polyphenylene oxide 
thermoplastic, or resin-filled fibrous substrate, a pair of inter- 
mediate layers of hollow glass microsphere-filled polyphenyl- 
ene oxide/epoxy bound to said core, and a pair of metal foil 
layers bound to said filled intermediate layers. 


5,098,782 
EXTRUDED ETHYLENIC POLYMER FOAM 
CONTAINING BOTH OPEN AND CLOSED CELLS 

Edward E. Hovis, Newark; Eric D. Johnson, Wilmington, and 

Michael J. Schroeder, Newark, all of Del., assignors to Ap- 

plied Extrusion T. Inc., Middleton, Del. 
Division of Ser. No. 526,629, May 22, 1990, Pat. No. 5,059,631, 
which is a division of Ser. No. 365,838, Jun. 14, 1989, Pat. No. 
4,931,484, which is a continuation-in-part of Ser. No. 257,510, 
Oct. 13, 1988, abandoned. This application Sep. 16, 1991, Ser. 

No. 760,149 
Int. Cl.5 B32B 3/26 

U.S. Cl. 428—314.4 16 Claims 

1. An extruded polymer foam sealant backer rod having a 
circular cross-section and being adapted to be compressed 
between and provide a seal between two surfaces, said circular 
cross-section having a diameter in the range of § inches-2 
inches, said backer rod having a density of from about 1.5 
Ib/ft3 to about 10 Ib./ft? and a compression resistance of 8.5 psi 
or less at 50% compression, an integral skin covering the foam, 
said foam containing both closed cells and open cells said open 
cells being present in a percent sufficient to render the backer 
rod non-outgassing as determined by ASTM C24.32.13 (Task 
Group 13) Proposed Test Method for Determining Outgas- 
sing. 


5,098,783 
MAGNETIC RECORDING MEDIUM HAVING A 
BACKCOAT LAYER COMPRISING NON-MAGNETIC 
PARTICLES DISPERSED IN A VINYL COPOLYMER 
CONTAINING A DIALKYLAMINOALKYL GROUP 

Hideomi Watanabe, and Tsutomu Okita, both of Kanagawa, 

Japan, assignors to Fuji Photo Film Co., Ltd., Kanagawa, 

Japan 

Filed Aug. 5, 1988, Ser. No. 228,421 
Claims priority, application Japan, Aug. 5, 1987, 62-196066 
The portion of the term of this patent subsequent to Nov. 14, 
2006, has been disclaimed. 
Int. Cl.5 G11B 5/00 

USS. Cl. 428—323 9 Claims 

1. A magnetic recording medium comprising a non-magnetic 
support having on one surface thereof a magnetic layer and on 
the opposite surface thereof a backing layer comprising non- 
magnetic particles dispersed in a binder containing a copoly- 
mer of (a) at least one of a vinyl monomer containing a dialkyl- 
aminoalkyl group and a vinyl monomer containing a quater- 
nary salt of a dialkylaminoalkyl group, and (b) a copolymeriz- 
able vinyl monomer, and wherein said vinyl monomer contain- 
ing a dialkylaminoalkyl group is represented by formula (I) and 
said vinyl monomer containing a quaternary salt of a dialkyl- 
aminoalkyl group is represented by formulae (II) or (IID); 
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wherein R1, R2, R3, which may be the same or different, each 
represents an alkyl group containing from 1 to 6 carbon atoms; 
R, represents an alkylene group containing from 1 to 6 carbon 
atoms; Rs represents hydrogen or CHs; X represents —CO.—, 
—CONH—, —NHCONH—OR —NHCO?; ASCL®, Br®, 
OPO3R6, OSO3R6° or NO38; R¢ represents an alkyl group 
containing from 1 to 6 carbon atoms; BS represents —CO? or 
OPO38; and n is an integer of from 1 to 4. 


5,098,784 
SUPPORTS FOR GAS CHROMATOGRAPHY 
COMPRISING AGGREGATES OF FINELY DIVIDED 
CARBON PARTICLES AND PROCESS FOR PREPARING 
THE SAME 
Hiroshi Ichikawa; Akira Yokoyama; Keiichi Hirata, all of Yoko- 
hama; Hiroo Wada, and Kenzo Kotera, both of Kyoto, all of 
Japan, assignors to Shinwa Chemical Industries Ltd, Kyoto 
and Nippon Carbon Co., Ltd., Tokyo, beth of, Japan 
Filed Jan. 4, 1991, Ser. No. 637,375 
Claims priority, application Japan, Jan. 17, 1990, 2-7684 
Int. Cl.5 BOID 15/08; BOSD 3/14 


U.S. Cl. 428—332 2 Claims 
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1. A support for gas chromatography comprising an aggre- 
gate of finely divided carbon particles, said aggregate having a 
bulk specific gravity of 0.2 to 0.5 and a specific surface area of 
not more than 1.0 m2/g as determined according to the nitro- 
gen gas adsorption method and being produced by coating 
finely divided particles which are selected from the group 
consisting of carbon powder, graphite powder and a powdery 
or spherical infusible thermosetting resin being carbonizable by 
heating and which have a diameter of 100 um or less and a 
content of particles having a diameter of 5 ym or less of 20% 
or less, with a liquid thermosetting resin being carbonizable by 
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heating, and subjecting the coated particles to forming, curing 
and heat-treating for carbonization, and then to dividing and 
classifying. 


5,098,785 

MAGNETIC RECORDING MEDIUM CONTAINING A 

COPOLYMER HAVING AN ANIONIC FUNCTIONAL 
GROUP WHICH FORMS AN INTERMOLECULAR SALT 
Takafumi Yanagita; Tsutomu Kempo; Narito Goto; Takuo Ni- 

shikawa; Noboru Koyama; Yasushi Nakano, and Setsuko 

Kawahara, all of Hino, Japan, assignors to Konica Corpora- 

tion, Tokyo, Japan 

Filed Nov. 21, 1989, Ser. No. 439,800 

Claims priority, application Japan, Nov. 21, 1988, 63-295664; 

Dec. 5, 1988, 63-308217; Sep. 14, 1989, 1-239579 
Int. Cl.5 G11B 23/00 

US. Cl. 428—332 7 Claims 

1. A magnetic recording medium having a plurality of 
coated layers including a magnetic layer on a support, wherein 
at least one of said coated layers contains a modified copoly- 
mer having introduced therein an anionic functional group 
which forms an intramolecular salt, wherein said modified 
copolymer is selected from the group consisting of polyure- 
thane having a betaine group and a vinyl chloride having a 
betaine group and an epoxy group. 


5,098,786 
DOUBLE-FACED TAPE 
Jiirgen Hanke, Meerbusch, Fed. Rep. of Germany, assignor to 
BPA-Verpackung GmbH, Meerbusch, Fed. Rep. of Germany 
Filed Aug. 27, 1990, Ser. No. 573,437 
Int. Cl.5 B32B 7/14, 3/04 
2 Claims 


1. In a double-faced tape having two areas on each side 
separated by a midline, one area on each side being coated with 
adhesive and opposite a non-adhesive non-stick area on the 
other side and the other non-adhesive area on each side oppo- 
site an area coated with adhesive on the other side, the im- 
provement wherein the tap is folded along the midline with 
one adhesive-coated area adhering to a non-adhesive-coated 
non-stick area, a narrow margin being left uncoated along at 
least one of the adhesive-coated areas. 


5,098,787 
MODIFIED ORIENTED POLYACETAL PRODUCT 
Tamikuni Komatsu, Fuji, and Tadao Kanuma, Kyoto, both of 
Japan, assignors to Asahi Kasei Kogyo Kabushiki Kaisha, 
Osaka, Japan 
Filed Oct. 27, 1988, Ser. No. 263,405 
Claims priority, application Japan, Oct. 30, 1987, 62-275099; 
Dec. 11, 1987, 62-313768; Mar. 16, 1988, 63-62916 
Int. Cl.5 CO8F 4/00; B32B 7/12 
U.S. Cl. 428—343 10 Claims 
1. An oriented polyacetal product, characterized in that the 
surface thereof is partly or entirely coated with a phenolic 
compound polyacetal composite layer having a first and sec- 
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ond side, wherein the side of said composite layer remote from 
the surface of the oriented polyacetal product is coated with an 


adhesive for adhering said product to a plastic, an elastomer, 
cement concrete or asphalt concrete. 


5,098,788 

ISOCYANATE FUNCTIONAL POLYMERS 
Brian C. Petrie, Berkeley, Calif.; Thomas W. Druetzler, Lyn- 
wood, and Rodney M. Harris, Chicago, both of Ill., assignors 

to The Sherwin-Williams Company, Cleveland, Ohio 
Division of Ser. No. 292,614, Dec. 30, 1988, Pat. No. 4,983,676, 
which is a division of Ser. No. 814,336, Dec. 27, 1985, Pat. No. 
4,861,853, which is a continuation-in-part of Ser. No. 609,943, 
May 14, 1984, abandoned. This application Dec. 26, 1990, Ser. 

No. 635,895 
Int. Cl.5 B32B 33/00, 27/08, 27/40 

U.S. Cl. 428—394 8 Claims 

1. In a substrate coated with a multi-layer decorative and/or 

protective coating which comprises: 

(a) a base coat comprising a pigmented film-forming poly- 
mer; and 

(b) a transparent clear coat comprising a film-forming poly- 
mer applied to the surface of the base coat composition; 

the improvement which comprises utilizing as the clear coat a 
moisture curable isocyanate functional polymer which com- 
prises the saturated, ungelled addition polymerization reaction 
product of: 

(i) 1 to 100% by weight of at least one isocyanate functional 
ethylenically unsaturated monomer which comprises the 
reaction product obtained by the gradual addition of an 
ethylenically unsaturated monomer having a single active 
hydrogen to a diisocyanate selected from the group con- 
sisting of isophorone diisocyanate and 2,4 toluene diisocy- 
anate wherein the final molar ratio of active hydrogen 
containing monomer to diisocyanate is essentially 1 to 1; 
and 

(ii) 0 to 99% by weight of at least one ethylenically unsatu- 
rated monomer which is free of active hydrogen function- 
ality and which is copolymerizable with the ethylenically 
unsaturated isocyanate functional monomer. 

5. In a substrate coated with a multi-layer decorative and/or 

protective coating which comprises: 

(a) a base coat comprising a pigmented film-forming poly- 
mer; and 

(b) a transparent clear coat comprising a film-forming poly- 
mer applied to the surface of the base coat composition; 

the improvement which comprises utilizing as the clear coat a 
two component coating which is mixed prior to application, 
the coating comprising an active hydrogen functional polymer 
and an isocyanate functional polymer, wherein the isocyanate 
functional polymer comprises the saturated, ungelled addition 
polymerization reaction product of: 

(i) 1 to 100% by weight of at least one isocyanate functional 
ethylenically unsaturated monomer which comprises the 
reaction product obtained by the gradual addition of an 
ethylenically unsaturated monomer having a single active 
hydrogen to a diisocyanate selected from the group con- 
sisting of isophorone diisocyanate and 2,4 toluene diisocy- 
anate wherein the final molar ratio of active hydrogen 
containing monomer to diisocyanate is essentially 1 to 1; 
and 

(ii) 0 to 99% by weight of at least one ethylenically unsatu- 
rated monomer which is free of active hydrogen function- 
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ality and which is copolymerizable with the ethylenically 
unsaturated isocyanate functional monomer. 


5,098,789 

METHOD OF PRODUCING LOW FRICTION UNDER 
HIGH VACUUM ON A CERAMIC OR METAL-CERAMIC 
Benjamin M. DeKoven, and Patrick L. Hagans, both of Mid- 

land, Mich., assignors to The Dow Chemical Company, Mid- 

land, Mich. 

Filed Nov. 27, 1989, Ser. No. 441,507 
Int. Cl.5 B32B 33/00 

US. Cl. 428—409 3 Claims 

1. Ceramic or metal-ceramic articles each having contacting 
surfaces and exhibiting a low coefficient of friction under 
sliding contact of said surface at high vacuum comprising wear 
track conditioned, contacting articles obtained by a tribo- 
chemical method for producing low friction on atomically 
cleaned contacting ceramic or metal-ceramic articles compris- 
ing: compressing said atomically cleaned, contacting surfaces 
with sliding movement of one of said surfaces against an op- 
posed said surface under high vacuum until the coefficient of 
friction decreases to about 0.2-0.35. 


5,098,790 
MULTILAYER, UV-RADIATION STABILIZED 
POLYCARBONATE PANEL 

Robert Diemunsch, Colmar, and Roland Zeller, Pfastatt, both of 

France, assignors to Kaysersberg Packaging, S.A., Kaysers- 

berg, France 

Filed Sep. 7, 1989, Ser. No. 403,863 
Claims priority, application France, Sep. 7, 1988, 88 11703 
Int. Cl.5 B32B 27/36, 3/12; B29C 47/06 

U.S. Cl. 428—412 4 Claims 
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1. Synthetic resin panel consisting of a core layer of polycar- 
bonate resin covered on at least one of its outer sides by a 
polycarbonate resin storage layer containing between 5 and 
15% by weight of a volatile UV absorber, and on that side of 
said storage layer facing away from said core layer, a cover 
layer of synthetic resin is present containing an UV absorber, 
wherein said UV absorber incorporated in said cover layer is a 
material other than said volatile UV absorber incorporated in 
said storage layer and is of low volatility and is present at a 
concentration of about 2% to 15% by weight. 


5,098,791 
SUBSTRATE COATED WITH EPOXY VINYL ETHER 
Kou-Chang Liu, Wayne; Fulvio J. Vara, Chester, and James A. 
Dougherty, Pequannock, all of N.J., assignors to ISP Invest- 
ments Inc., Wilmington, Del. 

Division of Ser. No. 481,084, Feb. 16, 1990, Pat. No. 4,980,428, 
which is a continuation-in-part of Ser. No. 424,453, Oct. 20, 
1989, abandoned. This application Aug. 10, 1990, Ser. No. 
565,609 
Int. Cl.5 B32B 15/08, 17/10, 21/08 
U.S. Cl. 428—417 2 Claims 

1. A substrate coating with a chemically resistant cured layer 
of the compound 


CH2=CHOR(O),— 
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-continued 


cuscricrso—{C)—crs-(Q)) cra) ocr 5 
OH 
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wherein R is a polyvalent linear, branched or cyclic hydrocar- 
bon or alkoxylated hydrocarbon radical having from 2 to 20 
carbon atoms, n has a value of from 1 to 20; p has a value of 
from 1 to 6 and at least one of Y and Y’ is 


—CH——CH; 
ees 


while any remaining Y and Y’ can be 


—CH—— CH? or —CHCH2,OROCH=CH). 
Ad | 
OH 


5,098,792 
PROCESS FOR THE MANUFACTURE OF GLASS WITH 
MODIFIED RADIANT ENERGY CHARACTERISTICS 
AND THE PRODUCT SO OBTAINED 
Francesco Sebastiano, Termoli, and Liberto Massarelli, Vasto, 
both of Italy, assignors to Societa Italiana Vetro - SIV - 
S.p.A., San Salvo, Italy 
Continuation of Ser. No. 501,322, Mar. 28, 1990, abandoned, 
which is a division of Ser. No. 275,569, Nov. 22, 1988, 
abandoned. This application Jul. 8, 1991, Ser. No. 727,345 
Claims priority, application Italy, Nov. 27, 1987, 48645 A/87 
Int. Cl.5 BOSD 3/36, 5/06; B32B 17/06; C03C 15/00 
U.S. Cl. 428—426 2 Claims 


Vv 


1. A sheet of soda-lime glass for use as a window in a build- 
ing or a vehicle with a refractive index of about 1.52 as an 
average for wavelengths of white light and an energy reflec- 
tion of about 7%, having a first layer with a refractive index of 
about 1.343 containing argon ions implanted at a glass tempera- 
ture of about 525° C. with an energy of about 70 KeV at a dose 
of about 0.8 x 10!7 ions/cm? through a thickness of the layer of 
about 0.186 jzm, and a second layer with a refractive index of 
about 1.68 underneath said first layer containing nitrogen ions 
implanted at a glass temperature of about 525° C. with an 
energy of about 270 KeV at a dose of about 1X 10!7 ions/cm 
through a thickness of the layer of about 0.469 ym. 

2. A sheet of soda-lime glass with an energy reflection of 
about 7% and a refractive index of about 1.5 as an average for 
wavelengths of white light having a first layer containing 
nitrogen and carbonium ions in a ratio of 85:15 implanted at a 
glass temperature of about 350° C. with an energy of about 100 
KeV at a dose of about 1 x 10!7 ions/cm? through a thickness 
of the layer of about 0.234 wm, a second layer underneath said 
first layer free of implanted ions having a thickness of about 
0.136 pm, and a third layer underneath said second layer con- 
taining nitrogen and carbonium ions in a ratio 85:15 implanted 
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with a glass temperature of about 350° C. with an energy of 
about 270 KeV at a dose of about 1 10!7 ions/cm? through a 
thickness of the layer of about 0.234 pm, said glass having a 
maximum energy reflection of about 15.9% at 1 wm wave- 
length. 


5,098,793 
CYCLODEXTRIN FILMS ON SOLID SUBSTRATES 
Ronald P. Rohrbach, Des Plaines; Haya Zemel, Wilmette, and 
Mark B. Koch, Mt. Prospect, all of Ill., assignors to UOP, 
Des Plaines, Ill. 

Continuation-in-part of Ser. No. 250,676, Sep. 29, 1988, 
abandoned. This application Mar. 23, 1990, Ser. No. 498,197 
Int. C1.5 CO8B 37/02; CO7H 1/00; B32B 23/04, 23/06 
US. Cl. 428—532 20 Claims 

1. A method of forming a film of a cyclodextrin resin on at 
least one surface of a solid phase substrate comprising contact- 
ing said surface of said solid phase with a solution in an dipolar 
aprotic organic solvent of a crosslinked cyclodextrin, said 
crosslinked cyclodextrin being a complexing agent with the 
complexing properties of the non-crosslinked cyclodextrin, 
being the reaction product of a cyclodextrin and a polyfunc- 
tional reagent selected from the group consisting of activated 
polycarboxylic acids, polybenzylic halides, divinylsulfones, 
and £-halohydrins and having a solubility in water at 25° C. of 
less than about 200 ppm and having a solubility in a dipolar 
aprotic organic solvent at 25° C. of at least 0.1 weight percent, 
removing the excess of said solution from said surface, and 
evaporating the dipolar aprotic organic solvent to leave a film 
of the crosslinked cyclodextrin on said surface. 

2. The method of claim 1 where the solid phase substrate is 
selected from the group consisting of ceramics, glass, plastics, 
metals, fabrics, and cellulosic products. 


5,098,794 
LAMINATES AND LAMINATED TUBES AND 
PACKAGES FOR HARD-TO-HOLD PRODUCTS HAVING 
VOLATILE COMPONENTS 
Suzanne E. Schaefer, Neenah, Wis., assignor to American Na- 
tional Can Company, Chicago, Ill. 
Continuation-in-part of Ser. No. 132,833, Dec. 14, 1987. This 
application Nov. 22, 1988, Ser. No. 273,015 
Int. Cl.5 B32B 15/08 


U.S. Cl. 428—457 22 Claims 
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1. A multiple layer sheet material, comprising: 

(a) a first layer of metal foil; 

(b) a second layer comprising ethylene vinyl alcohol copoly- 
mer having a first surface disposed toward said foil layer 
and a second surface disposed away from said foil layer; 
and 

(c) adhesive means between said first and second layers, said 
adhesive means comprising one or more layers having 
anhydride content equivalent to between about 0.10% and 
about 0.60% maleic anhydride. 
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5,098,795 
COMPOSITE METAL FOIL AND CERAMIC FABRIC 
MATERIALS 
Brent J. Webb; Zen I. Antoniak, both of Richland, Wash.; John 
T. Prater, Chapel Hill, N.C., and John G. DeSteese, Kenne- 
wick, Wash., assignors to Battelle Memorial Institute, Rich- 
land, Wash. 
Filed Aug. 10, 1988, Ser. No. 231,140 
Int. Cl. B32B 5/08, 15/04 
USS. Cl. 428—594 


3. A flexible fluid impermeable barrier comprising: 

a flexible woven ceramic fabric layer, the fabric having 
metal wire woven therein; and 

a metallic foil layer lining the ceramic fabric, the metallic foil 
layer being incontinuously welded to the woven metal 
wire. 


5,098,796 
CHROMIUM-ZINC ANTI-TARNISH COATING ON 
COPPER FOIL 
Lifun Lin, and Chung-Yao Chao, both of Waltham, Mass., as- 
signors to Olin Corporation, New Haven, Conn. 
Division of Ser. No. 585,832, Sep. 20, 1990, Pat. No. 5,022,968, 
which is a continuation-in-part of Ser. No. 459,846, Jan. 2, 1990, 
abandoned, which is a continuation-in-part of Ser. No. 421,475, 
Oct. 13, 1989, abandoned. This application Mar. 25, 1991, Ser. 
No. 673,923 
The portion of the term of this patent subsequent to Jun. 11, 
2008, has been disclaimed. 
Int. Cl.5 B32B 15/20 

U.S. Cl. 428—607 


1. A copper or copper based alloy material having a coating 
layer to improve resistance to tarnishing at elevated tempera- 
tures wherein said coating layer comprises a co-deposited layer 
including zinc and chromium with a zinc-to-chromium ratio in 
excess of about 4:1. 
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5,098,797 
STEEL ARTICLES HAVING PROTECTIVE DUPLEX 
COATINGS AND METHOD OF PRODUCTION 

Roger W. Haskell, Scotia, N.Y., assignor to General Electric 

Company, Schenectady, N.Y. 

Filed Apr. 30, 1990, Ser. No. 516,450 
Int. Cl.5 B32B 15/04 

U.S. Cl. 428—621 


1. A corrosion resistant composite article comprising a steel 
substrate body and a protective duplex coating bonded thereto, 
said coating comprising a sacrificial metallic undercoat on the 
substrate body of substantially uniform thickness between 
about 0.2 mil and about two mils and being more active in a 
galvanic series than iron, and an overcoat of ceramic material 
on the undercoat. 


5,098,798 
PROCESS FOR MAKING FILAMENTARY 
SUPERCONDUCTORS USING TIN-MAGNESIUM 
EUTECTICS 
David B. Smathers, Salem, Oreg., assignor to Teledyne Indus- 
tries, Inc., Albany, Oreg. 

Division of Ser. No. 412,204, Sep. 25, 1989, Pat. No. 4,973,527. 

This application Sep. 25, 1990, Ser. No. 587,755 

Int. Cl.5 HO1L 39/00, 39/24 


U.S. Cl. 428—930 7 Claims 
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1. A filamentous structure exhibiting improved current car- 
rying capability in a superconductive state comprising, after a 
heat treatment diffusion reaction, at least one filament of 
Nb3Sn in a bronze matrix wherein said Nb3Sn is produced in 
situ by diffusion of Sn from a SnMg eutectic into the locus of 
niobium-containing filaments in a copper matrix. 


5,098,799 

BATTERY ELECTRODE GROWTH ACCOMMODATION 
Gerald K. Bowen, Cedarburg; Michael G. Andrew, Wauwatosa, 

and Michael D. Eskra, Fredonia, all of Wis., assignors to 

Globe-Union Inc., Milwaukee, Wis. 

Filed Nov. 27, 1990, Ser. No. 618,653 
Int. Cl.5 HOIM 4/73 

USS. Cl. 429—67 5 Claims 

1. An electrode for a lead storage battery, said electrode 
comprising a plastic frame, an electrically conductive lug 
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mounted in the top of said frame, a porous grid suspended from 
said lug and a chemical paste applied to said grid, said grid and 


said paste being in a spaced relation to said frame whereby said 
paste is free to expand in the planar direction of said grid. 


5,098,800 
HIGH TEMPERATURE MOLTEN SALT BIPOLAR 
STACKED MODULE BATTERY 
Edward J. Plichta, Howell, and Wishvender K. Behl, Ocean, 
both of N.J., assignors to The United States of America as 
represented by the Secretary of the Army, Washington, D.C. 
Filed Sep. 10, 1990, Ser. No. 579,517 
Int. Cl.5 HO1IM 10/39 


USS. Cl. 429—112 6 Claims 


1. A high temperature molten salt bipolar stacked module 
battery including a multiple cell module stack, each of said cell 
modules including, an anode disk, a separator disk atop the 
anode disk, a cathode disk atop the separator disk, and a cur- 
rent collector disk atop the cathode disk, the electrode disks 
and current collectors being stacked inside of a cylindrical 
boron nitride bushing, the boron nitride bushing acting to 
immobilize the electrodes and prevent electrical edge shorting, 
the stacked electrode disks contained inside the boron nitride 
bushing being stacked atop a molybdenum foil current collec- 
tor that acts as the bipolar current collector between modules, 
the diameter of the molybdenum foil being the same as the 
outside diameter of the boron nitride bushing that contains the 
electrode disks so that when a multiple cell module stack is 
fabricated and the whole cell stack is heated to the operating 
temperature of the battery, the bipolar molybdenum foil will 
prevent the creepage of molten electrolyte from one cell mod- 
ule to the next cell module that would otherwise cause the 
electrical shorting of the cell stack, and wherein each cell 
module is stacked so that the positive current collector disk of 
each cell module is in direct contact with the negative current 
collector of a preceding cell module, the number of stacked 
cell modules being dependent on the desired total battery 
voltage since the bipolar stacking of the cell modules results in 
the sum of all of the stacked cell modules, the first cell module 
in the stack using a high temperature stainless steel compres- 
sion spring as the positive pole current collector, the subse- 
quent cell modules suing a metallically conductive spacer rod 
to provide an expansion gap and electrical contact to the mo- 
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lybdenum current collector of the preceding cell, and wherein 
the negative current collector disk is stacked to provide electri- 
cal contact to the negative side of the last cell module in the 
stack, the stacked cell modules being compressed between 
boron nitrate disks using the stainless steel compression spring 
and immobilized using stainless steel fastener rods, the assem- 
bled bibolar modular cell stack then being sealed in an electri- 
cally insulated metal container and affixed with appropriate 
electrical feed through and electrical connections. 


5,098,801 
BIPOLAR BATTERY AND ASSEMBLY METHOD 

Mark E. Boram, Anderson, and Roy D. Parrish, Chesterfield, 

both of Ind., assignors to General Motors Corporation, De- 

troit, Mich. 

Filed Sep. 12, 1990, Ser. No. 581,000 
Int. Cl.5 HO1M 10/18 

US. Cl. 429—160 


6. A bipolar, multicell electric storage battery having a 
container comprising a plurality of walls defining a plurality of 
individual cell compartments, one of said walls being an inter- 
cell partition separating one cell compartment from the next 
and having a section which is thicker than the remainder of 
said partition and adapted to receive an intercell connector 
means, a galvanic cell element in each of said compartments 
comprising a stack of positive and negative polarity plates 
alternately interleaved one with the other and separated one 
from the other by an electrolyte permeable separator, a passage 
through said section between adjacent cell compartments, a 
pair of pockets in said section flanking said passage, said pock- 
ets each being defined by a pair of opposing sidewalls, intercell 
connector means electrically series connecting adjacent said 
cell elements together through said passage and comprising a 
plurality of electrically conductive links each joining a pair of 
substantially coplanar, opposite polarity plates into a bipolar 
electrode in which the positive polarity plate of the bipolar 
electrode is located in a first cell element in one cell compart- 
ment and the negative polarity plate of the electrode is located 
in a second cell element in an adjacent cell compartment, an 
elastomeric collar sealingly compressed about each said link, 
each said collar being stacked together between said pockets 
with other collars for other links, and sealant filling said pock- 
ets, compressing said collars and bonded to said collars and 
said sidewalls for preventing electrolyte leakage between adja- 
cent cell compartments via said passage. 


5,098,802 
BATTERY TERMINAL DEVICE 
Seio Kainoh, Yamato-Takada, Japan, assignor to Sharp Kabu- 
shiki Kaisha, Osaka, Japan 
Filed Aug. 3, 1990, Ser. No. 562,194 
Claims priority, application Japan, Aug. 9, 1989, 1-93607[U] 
Int. Cl.5 HO1M 2/30 
U.S. Cl. 429—178 11 Claims 
1. A battery terminal device for connecting a first pole and 
a second pole of a battery to a first wiring pattern section and 
a second wiring pattern section disposed on a printed wiring 
board, respectively, comprising: 
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a first contacting member for electrically contacting in the 
first pole of the battery; 

a second contacting member for electrically contacting to 
the second pole of the battery; 

a first elongate strip member being coupled integrally with 
said first contacting member at one end portion thereof 
and having a single line of first through holes extending in 
alignment with the longitudinal direction of the strip, at 
least one of said first through holes being disposed in the 
other end portion of said first strip member for fixing said 


first strip member to the first wiring pattern section by 
soldering; and 

second elongate strip member being coupled integrally 
with said second contacting member at one end portion 
thereof and having a single line of second through holes 
extending in alignment with the longitudinal direction of 
said second strip, at least one of said second through holes 
being disposed in the other end portion of said second 
strip member for fixing said second strip member to the 
second wiring pattern section by soldering. 


5,098,803 
PHOTOPOLYMERIZABLE COMPOSITIONS AND 
ELEMENTS FOR REFRACTIVE INDEX IMAGING 

Bruce M. Monroe, Wilmington, and William K. Smothers, 
Hockessin, both of Del., assignors to E. I. Du Pont de Ne- 
mours and Company, Wilmington, Del. 

Division of Ser. No. 144,355, Jan. 15, 1988, Pat. No. 4,942,112. 

This application Feb. 14, 1990, Ser. No. 480,352 
Int. Cl.5 G02B 5/32 


US. Cl. 430—1 15 Claims 


1. An element containing a refractive-index image formed by 
exposure to actinic radiation, said element comprising a sub- 
stantially solid layer that contains said image and is formed by 
photopolymerizing a composition consisting essentially of, by 
weight: 

(a) 25 to 75% of a solvent soluble, thermoplastic polymeric 

binder; 

(b) 5 to 60% of a liquid ethylenically unsaturated monomer, 
said monomer having a boiling point above 100° C. and 
being capable of addition polymerization; 

(c) 0.1 to 10% of a photoinitiator system that activates poly- 
merization of said unsaturated monomer upon exposure to 
actinic radiation; 
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wherein said unsaturated monomer is an acrylate or methacry- 
late that contains a substituent from the group consisting of (1) 
an aromatic compound selected from the group consisting of 
(i) unsubstituted pheny|, (ii) substituted pheny], (iii) substituted 
or unsubstituted naphthyl and (iv) substituted or unsubstituted 
heterocyclic aromatic having up to three rings; (2) chlorine, (3) 
bromine, and mixtures thereof, and said thermoplastic binder 
component is substantially free of said substituents, the compo- 
sition having a refractive index modulation of at least approxi- 
mately 0.005 as determined with 632.8 nm radiation from a 
transmission grating having a spatial frequency of about 1000 
lines per millimeter, which transmission grating is prepared 
holographically from a layer of said composition. 


5,098,804 
MULTIPLEXER-DEMULTIPLEXER FOR INTEGRATED 
OPTIC CIRCUIT 
Bruce L. Booth, West Chester, Pa., assignor to E. I. Du Pont de 

Nemours and Company, Wilmington, Del. 
Continuation-in-part of Ser. No. 297,641, Jan. 13, 1989, which is 
a continuation-in-part of Ser. No. 144,003, Jan. 15, 1988, 
abandoned. This application Oct. 16, 1989, Ser. No. 422,258 
Int. Cl.5 GO3H 1/04 


USS. Cl, 430—1 5 Claims 


~\ 


1. A substantially dry method for forming an optical multi- 
plexing-demultiplexing device, said device comprising a 
branched optical waveguide formed in a laminated matrix, said 
waveguide comprising a branching region for dividing a trans- 
mitting optical path into an input optical path and an output 
optical path, said branching region comprising a volume grat- 
ing, said method comprising the steps of: 

(A) providing a substantially dry photohardenable film hav- 
ing first and second surfaces, with a support removably 
adhered to the first surface; 

(B) exposing the film to form the optical waveguide com- 
prising a transmitting path, an input path, an output path, 
and a branching region; 

(C) exposing the film to form a holographic diffraction 
grating in the branching region of the optical waveguide; 

(D) laminating a first surface of a first substantially dry 
photohardenable layer to the film second surface, with a 
support removably adhered to a second surface of the first 
layer; 

(E) removing the support form the film first surface; 

(F) laminating a first surface of a second substantially dry 
photohardenable layer to the film first surface, with a 
support removably adhered to a second surface of the 
second layer; and 

(G) hardening the layers and film forming a hardened ma- 
trix, substantially fixing the indices of refracting of the 
layers and the film, and forming at least one buried wave- 
guide; 

said steps being carried out in the order indicated except that 
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step (C) may be carried out after step (A), step (B), step 
(D), step (E), step (F), or step (G). 


5,098,805 

COLOR PHOTOGRAPHS, A PROCESS FOR PREPARING 

THEM AND COLOR PHOTOGRAPHIC MATERIAL 

EMPLOYED THEREFOR 

Nobuo Furutachi; Osamu Takahashi, and Masakazu Morigaki, 

all of Minami-ashigara, Japan, assignors to Fuji Photo Film 

Co., Ltd., Kanagawa, Japan 
Continuation of Ser. No. 149,275, Jan. 28, 1988, abandoned. This 

application Mar. 19, 1990, Ser. No. 501,400 

Claims priority, application Japan, Jan. 28, 1987, 62-17628; 

Jun, 25, 1987, 62-158643 
Int. C1.5 GO3C 5/26 

USS. Cl. 430—9 21 Claims 

13. A process for preparing a color photograph in which a 
silver halide color photographic material having on a support 
at least one silver halide emulsion layer containing a color- 
image forming coupler which forms a dye by a coupling reac- 
tion with an oxidized product of an aromatic amine color 
developing agent is subjected to a color processing including a 
color developing step with a color developing solution which 
contains a non-oxidized aromatic amine developing agent, 
which comprises processing the silver halide color photo- 
graphic material with a processing solution in the presence of 
a compound (A), that combines chemically with the non-oxi- 
dized aromatic amine developing agent remaining after the 
color developing step to produce a chemically inactive and 
substantially colorless compound, and a compound (B), that 
combines chemically with an oxidized product of the aromatic 
amine developing agent remaining after the color developing 
step to produce a chemically inactive and substantially color- 
less compound, 

wherein said compound (A) is represented by the following 

general formula (I) or (II): 


Ri tA%zX ® 


mci ih 
B 


wherein R; and R2 each represents an aliphatic group, an 
aromatic group, or a heterocyclic group; X represents a 
group that can react with the aromatic amine developing 
agent to cause splitting-off; A represents a group that can 
react with the aromatic amine developing agent to form a 
chemical bond; n is 1 or 0; B represents a hydrogen atom, 
an aliphatic group, an aromatic group, a heterocyclic 
group, an acyl group, or a sulfonyl group; Y represents a 
group that can facilitate the addition of the aromatic 
amine developing agent to a compound having general 
formula (II), and R; and X together or Y and R2 or B 
together may combine to form a ring structure, and 

wherein said compound (B) is represented by the following 
general formula (III): 


R7—Z.M (IID 

wherein R7 represents an aliphatic group, an aromatic 
group, or a heterocyclic group, Z represents a nucleo- 
philic group having an oxygen atom, a sulfur atom, or a 
nitrogen atom to chemically combine with the oxidized 
product of the aromatic amine developing agent, and M 
represents a hydrogen atom, a metal cation, an ammonium 
cation, or a protective group. 
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5,098,806 
PHOTOSENSITIVE ELEMENTS BASED ON 

POLYMERIC MATRICES OF DIACETYLENES AND 

SPIROPYRANS AND THE USE THEREOF AS COATINGS 
TO PREVENT DOCUMENT REPRODUCTION 

Jean J. Robillard, El Paso, Tex., assignor to Board of Regents, 

The University of Texas System, Austin, Tex. 

Filed Sep. 22, 1989, Ser. No. 411,386 
Int. Cl1.5 GO3C 3/00 

US. Cl. 430—10 


OQ. 
seeose{ pe {_\prmrere 


1. A radiation sensitive material capable of being rendered 
substantially opaque to readout radiation when exposed to 
light of a document reproduction machine, said material com- 
prising a dye sensitizer, and a polydiacetylene crosslinked with 
a spiropyran, wherein the spiropyran includes a benzopyran 
part, and wherein the polydiacetylene has the formula: 


C=C—CH;—O—R—O—CH)—C=C,, 


where R includes at least one benzene ring and n is an integer. 


5,098,807 
ELECTROPHOTOGRAPHIC PHOTOCONDUCTORS 
AND [2,2]PARACYCLOPHANE COMPOUNDS FOR USE 
IN THE SAME 
Tomoyuki Shimada, Numazu; Masaomi Sasaki, Susono, and 

Tamotsu Aruga, Mishima, all of Japan, assignors to Ricoh 

Company, Ltd., Tokyo, Japan 

Filed Oct. 31, 1989, Ser. No. 429,482 

Claims priority, application Japan, Nov. 11, 1988, 63-284928; 

Nov. 11, 1988, 63-284929 
Int. Cl.5 G03G 5/047 

USS. Cl. 430—59 9 Claims 

1. An eiectrophotographic photoconductor comprising an 
electroconductive support and a photoconductive layer 
formed thereon comprising as an effective component at least 
one [2,2]paracyclophane compound of formula (I): 


H,C—————-CH R! 
2 2 SY 
N 
“es 
Ryn (R3)m 
H2C———— CH? 


wherein R! and R?2 independently represent an alkyl group 
having 1 to 4 carbon atoms, which may have a substituent, or 
an aryl group which may have a substituent; R3 and R4 each 
represent hydrogen, an alkyl group having 1 to 4 carbon 
atoms, an alkoxy group having 1 to 4 atoms, or a halogen; and 
m is an integer of 1 to 3, and n is an integer of 1 to 4, and R3 
and R‘ may be the same or different when m and n are both 2 
or more and a binder agent. 


@ 
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5,098,808 
ELECTROPHOTOGRAPHIC PHOTORECEPTOR 
COMPOSITION 
Yukihisa Tamura, Matsumoto, Japan, assignor to Fuji Electric 

Co., Ltd., Japan 

Continuation of Ser. No. 363,210, Jun. 8, 1989, abandoned. This 
application Jul. 22, 1991, Ser. No. 734,046 
Claims priority, application Japan, Jun. 21, 1988, 63-153012 
Int. Cl. G03G 5/047 
US. Ch. 430—59 1 Claim 

1. An electrophotographic photoreceptor comprising in 

sequence: 

(a) a conductive base layer; 

(b) a first layer applied to the conductive base layer by a 
coating method, the first layer comprising an a-type met- 
al-free phthalocyanine; and 

(c) a second layer applied to the first layer, the second layer 
comprising 4- diethylamino-benzaldehyde-diphenylhy- 
drazone and 0.01-3 weight percent of a titanate coupling 
agent, the weight percent based upon the total solid con- 
tent of the photosensitive layer. 


5,098,809 
ELECTROPHOTOGRAPHIC PHOTOSENSITIVE 
MEMBER CONTAINING A SUBSTITUTED FLUORINE 
COMPOUND 
Toshihiro Kikuchi; Akihiro Senoo, both of Yokohama; Tetsuro 

Kanemaru, Tokyo, and Ryoji Yashiro, Fuchu, all of Japan, 
assignors to Canon Kabushiki Kaisha, Tokyo, Japan 
Filed Feb. 28, 1990, Ser. No. 502,225 
Claims priority, application Japan, Mar. 3, 1989, 1-51624 
Int. Cl.5 G03G 5/09 . 
USS. Cl. 430—73 7 Claims 
1. An electrophotographic photosensitive member compris- 
ing a conductive support and a photosensitive layer provided 
thereon, wherein said photosensitive layer contains a fluorene 
compound represented by the following Formula (I): 


Rj ® 


R4 Rs 


yosome) 


wherein R; and R2 each represent an alkyl group; R3 repre- 
sents a hydrogen atom, an alkyl group, an alkoxy group or a 
halogen atom; R4 and Rs each represent a hydrogen atom, an 
alkyl group, an aralkyl group or an aryl group. 


5,098,810 
ELECTROPHOTOGRAPHIC PHOTORECEPTORS 
Jin Mizuguchi, Fribourg, Switzerland; Seiji Homma, Kawanishi, 
Japan; Hiroshi Yamamoto, Ikeda, Japan, and Takashi Deno, 
Takarazuka, Japan, assignors to Japat Ltd., Basel, Switzer- 

land 


Filed May 24, 1990, Ser. No. 528,190 
Claims priority, application United Kingdom, May 27, 1989, 


8912279 
Int. Cl.5 G03G 5/06 
US. Cl. 430—78 4 Claims 
1. Electrophotographic photoreceptor consisting essentially 
of an electrically conductive substrate and a photosensitive 
layer containing at least one charge transport material selected 
from the group consisting of the compounds of the formulae 
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-continued 
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C=CH—N 


OQ -oen 


(CH3)2N 
C=CH—CH=N—N 


cusan—{_\\ 


C=CH—CH=N—N 


(HsC2)2N 


N(C2Hs)2 
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C=CH—CH=N—N 
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HsC20 


HsC2 


wn ecannate 
HsC2 


OC2Hs5 


H3CO. 
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C2Hs 





MARCH 24, 1992 


and at least one charge generating material selected from 
pyrrolopyrrole compounds of formula (6) 


A Ss (6) 


wherein 
A and B represent independently from each other C;-Caal- 
kyl, aralkyl, cycloalkyl or a carbocyclic or heterocyclic 
aromatic radical, and R23 and R24 represent independently 
from each other hydrogen or substituents which shall not 
provide water solubility. 


5,098,811 
IONER FOR DEVELOPING ELECTROSTATIC LATENT 
IMAGE COMPRISING SPECIFIED IMIDAZOLES 
Masahiro Anno, and Hideaki Ueda, both of Osaka, Japan, as- 
signors to Minolta Camera Kabushiki Kaisha, Osaka, Japan 
Filed Sep. 22, 1989, Ser. No. 410,891 
Claims priority, application Japan, Sep. 22, 1988, 63-239428; 
Sep. 22, 1988, 63-239429; Sep. 22, 1988, 63-239430; Sep. 22, 
1988, 63-239431; Sep. 22, 1988, 63-239432; Aug. 11, 1989, 
1-209089; Aug. 11, 1989, 1-209090; Aug. 11, 1989, 1-209091 
Int. Cl1.5 GO3G 9/00 


US. Cl. 430—110 28 Claims 


Synthesis Example 5 
finer thon [SO meshes or more ; O.7wt % 
between SO~ 32 meshes + 823wt% 
rougher thon 16 meshes 7 Ow % 
By = 0.38mm 
Bi + 029mm 
Be/ 5) = 1.31 


Porticie size (mesh) 


1. A toner for developing electrostatic latent images com- 

prising at least 

a resin, 

a colorant, 

a wax of polyolefin series of low molecular weight which is 
added at a content of 1 to 10 parts by weight on the basis 
of 100 parts by weight of the resin, and 

particles of an imidazole compound functioning as a charge 
controlling agent and selected from the group consisting 
of an imidazole zinc complex represented by the general 
formula [I] below, an imidazole zinc compound repre- 
sented by the general formula [IT] below; and an imidazole 
derivative represented by the general formula [III] below; 


Hy 
R3 R2 


~ 
“t. 


Ri 


CHEMICAL 


Rg Rs 
N el 


Ry 


+" 
: 2 


R7 


wherein Rj, R4 and R7 are respectively an alkyl group, an 
aralkyl group or an aryl group; R2, R3, Re and Rg are 
respectively a hydrogen atom, an alkyl group, an aralkyl 
group or an aryl group; X represents a halogen atom, a 
hydroxy group or an ionic residual group of one valency; 
M represents a hydrogen atom, an alkyl group, an aralkyl 
group, an aryl group, a group represented by the general 
formula [V] below; 


[Vv] 


[vq] 


Ri2 


wherein Ro, Rio and Rj? are respectively an alkyl group, an 
aralkyl group or an aryl group; Ri; and Rj3 are respec- 
tively a hydrogen atom, an alkyl group, an aralkyl group 
or an aryl group; Ar is an aryl group or a residual group 
of heterocyclic ring; n is zero or an integer of more than 
i 


5,098,812 
PHOTOSENSITIVE DEVICE AND MANUFACTURING 
METHOD FOR THE SAME 
Shunpei Yamazaki, Tokyo, Japan, assignor to Semiconductor 

Energy Laboratory Co., Ltd., Kanagawa, Japan 

Division of Ser. No. 296,211, Jan. 12, 1989, abandoned. This 

application Jul. 10, 1989, Ser. No. 377,058 

Claims priority, application Japan, Jan. 25, 1988, 63-15584 


Int. Cl.5 G03G 5/047 
USS. Cl. 430—132 19 Claims 
1. A method of manufacturing photosensitive devices com- 
prising the steps of: 
forming an organic photoconductive film on a printing 
drum; 
placing said printing drum in a reaction chamber wherein 
said drum is supplied with a negative bias voltage; 
introducing a reactive gas including a carbon compound into 
said reaction chamber; 
exciting said reactive gas including a carbon compound into 
said reaction chamber; 
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depositing an amorphous carbon film for a length of time 
sufficient to provide a thickness of the amorphous carbon 


film in the range of 0.04 micrometers to 4 micrometers for 
providing an abrasion-proof surface on said organic pho- 
toconductive film. 


5,098,813 
PROCESSES FOR PREPARING 
STIMULABLE-PHOSPHOR RADIATION IMAGE 
STORAGE PANEL USING SPECIFIED HEAT OR HEAT 
AND ACTIVATOR-CONTAINING GAS TREATMENT 
Kuniaki Nakano; Naoko Nakamaru; Satoshi Honda; Hisanori 
Tsuchino, and Fumio Shimada, all of Hino, Japan, assignors to 
Konica Corporation, Tokyo, Japan 
Continuation of Ser. No. 215,870, Jul. 6, 1988, abandoned. This 
application Jul. 23, 1990, Ser. No. 560,240 
Claims priority, application Japan, Jul. 13, 1987, 62-175381; 
Jul. 13, 1987, 62-175382 
Int. Cl.5 GO3C 1/00; GO3B 42/00 


US. Cl. 430—139 9 Claims 





| 


ny 


Emission intensity 











Beat treatment time 

1. A process for preparing a radiation image storage panel 
comprising a support and a phosphor layer containing an 
activated stimulable phosphor formed on said support, com- 
prising: 

forming said phosphor layer on said support with a thickness 

of 60 to 600 xm from a stimulable phosphor matrix and an 
activator, by a vapor phase built-up method; and thereaf- 
ter 

applying a heat-treatment to said phosphor layer, said heat 

treatment comprising heating the phosphor layer to a 
temperature in the range of } the melting point tempera- 
ture Tm of said stimulable phosphor matrix to the melting 
point temperature Tm, and being 

conducted in a gas containing the activator provided that the 

vapor pressure of the activator is greater than the vapor 
pressure of the stimulable phosphor matrix. 

5. A process for preparing a radiation image storage panel 
comprising a support and a phosphor layer containing an 
activated stimulable phosphor, comprising: 

forming said phosphor layer on said support with a thickness 

of 60 to 600 ym by forming a stimulable phosphor matrix 
layer from a stimulable phosphor matrix and an activator 
layer from an activator, said stimulable phosphor matrix 
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layer and said activator layer being in contact with each 
other and on said support, using a vapor phase built-up 
method, and thereafter applying a heat-treatment to said 
stimulable phosphor matrix layer and said activator layer 
to form said stimulable phosphor layer, said heat treat- 
ment comprising heating said layers to a temperature in 
the range of } the melting point temperature Tm of said 
stimulable phosphor matrix to the melting point tempera- 
ture Tm, provided that the vapor pressure of the activator 
is greater than the vapor pressure of the stimulable phos- 
phor matrix. 

6. A process for preparing a radiation image storage panel 
comprising a support and a phosphor layer containing an 
activated stimulable phosphor on said support, comprising: 

forming a layer containing a stimulable phosphor matrix to a 

thickness of 60-600 xm on said support, by a vapor phase 
built-up method; and thereafter 

applying a heat-treatment to said layer containing the stimu- 

lable phosphor matrix, by heating said layer to a tempera- 
ture in the range of } the melting point temperature Tm of 
said stimulable phosphor matrix to the melting point tem- 
perature Tm in a gas containing an activator for the acti- 
vated stimulable phosphor, provided that the vapor pres- 
sure of the activator is greater than the vapor pressure of 
the stimulable phosphor matrix. 


5,098,814 
LAMINATE FOR THE FORMATION OF BEAM LEADS 
FOR IC CHIP BONDING 
Scott E. Tunney, Ontario, and John J. Fitzgerald, Webster, both 
of N.Y., assignors to Eastman Kodak Company, Rochester, 
N.Y. 
Filed Apr. 26, 1990, Ser. No. 514,814 
Int. Cl.5 GO3C 7/075; GO3F 7/09 
U.S. Cl. 430—275 
1. A laminate comprising: 
(a) a flexible metal strip, 
(b) A layer of a first resist adhered to one surface of said 
metal strip, and 
(c) a layer of a second resist adhered to the opposite surface 
of said metal strip, wherein said second resist is a negative- 
working resist which forms a semi-interpenetrating poly- 
mer network-II upon curing and comprises a homogene- 
ous mixture of 
(A) a solvent soluble linear polyimide-siloxane having 
from about 0.5 to about 30 weight percent silicon, said 
silicon being in siloxane units in said polyimide-siloxane, 
said siloxane units having from about 10 to about 200 


21 Claims 


linkages per unit, 
(B) an ethylenically unsaturated multifunctional mono- 
mer; 
the relative concentration of (A) and (B) being such that said 
mixture provides upon curing a homogeneous blend of 
(i) the polyimide portion of said polyimide-siloxane and 
(ii) the polymer produced from said monomer, in which said 
siloxane portion of said polyimide-siloxane is phase sepa- 
rated. 
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5,098,815 wherein each R/, Rand R// individually is selected from 
PROCESS FOR THE PRODUCTION OF DIELECTRIC the group of alkyl, alkenyl, aryl, 
LAYERS IN PLANAR CIRCUITS ON CERAMICS 
SUBSTRATES 
Andrzej Adamezyk, Dreieich, Fed. Rep. of Germany, and Wil- RIV 
liam E. Delaney, Hockessin, Del., assignors to E. I. Du Pont eum 
de Nemours and Company, Wilmington, Del. P| 
Filed Jun. 16, 1989, Ser. No. 367,342 RY 
Claims priority, application Fed. Rep. of Germany, Jul. 11, 
1988, 3823463 and 
Int. Cl. GO3C 5/00 
US. Cl. 430—315 3 Claims 4 e 
O—Si—R’ 
R VI 


wherein each R/V, RY and R” individually is selected 
from the group of alkyl, alkenyl and aryl; wherein m is 
an integer of 0 to 4, p is an integer of 0 to 4; and n is an 
integer of 1 to 2; and wherein the weight ratio of said 
onium salt to said anthracene derivative is about 1:2 to 
about 1:10; 

B) imagewise exposing said uncured film to ultraviolet light 
in a pattern to thereby cause cationic polymerization of 
1. A process for the production of a dielectric layer in forma- the film in said pattern; and 

tion of a planer circuit on a ceramic substrate that have aper- ) developing said photoresist. 

tures with sidewalls inclined at an acute angle to the plane of 

the substrate, characterized in: 

(a) coating the substrate with a positive photoformable di- 
electric paste followed by drying of the coating; 

(b) exposing the coating to light through a mask that has 
Opaque and transparent areas without a sharp line of de- 
marcation corresponding to areas at which apertures with 
inclined sidewalls are to be formed, and 

(c) developing and firing the coating. 


a x—<—=- 


5,098,816 5,098,817 


8 
METHOD I Eee eee Ge A HIGHLIGHTING FOR PHOTOCOPIERS AND 
FACSIMILE MACHINES 


Edward D. Babich, Chappaqua, N.Y.; Jeffrey D. Gelorme, Plain- ts 
ville, Conn.; Michael Hatzakis, Chappaqua, N.Y.; Jane M. = fog an 1308 Devil's Reach Rd., Suite 302, Wood- 


Shaw, Ridgefield, Conn.; Kevin J. Stewart, Lake Peekskill, 
and David F. Witman, Pleasantville, both of N.Y., assignors to eae he ae es 
International Business Machines Corporation, Armonk, N.Y. US. Cl. 430—396 ‘ 
Division of Ser. No. 419,047, Oct. 10, 1989, Pat. No. 5,059,512. ~*" ~~ 
This application Apr. 11, 1991, Ser. No. 683,778 
Int. Cl.5 GO3F 7/075, 7/26 
U.S. Cl. 430—325 12 Claims 
1. A method for forming a pattern of a photoresist which 
comprises: 
A) providing on a substrate an incured film of 
1) a cationic polymerizable material; 
2) an onium salt in an amount sufficient to cause polymeri- 
zation of said cationic polymerizable material; and 
3) an anthracene derivative represented by the formula: 


x 
1. A method of marking documents having preexisting indi- 
cia thereon so as to highlight indicia areas thereof in such a 
way that the highlighting is reproduced when the document is 
electronically copied, comprising the steps of: 

(a) manually applying an ink tone to only that preexisting 
indicia area of the document to be highlighted so that the 
tone remains in place during copying, the tone having dots 
or lines such that it clearly highlights the portions of the 
document to which it is applied while the indicia to which 

R/ it is applied are clearly legible; and 
(b) electronically copying the document so that the areas to 
which the tone was applied are highlighted on the copy in 


where X is CH=CH? or —(—CH2—)—7, O—(—R) with 
R being selected from the group of H, 


| 
€CH2}7Si—R” 
a! the same manner as the original, yet the indicia associated 
therewith are clearly legible. 
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5,098,818 
SILVER HALIDE PHOTOGRAPHIC MATERIAL AND 
METHOD FOR PROCESSING THEREOF 

Tadashi Ito; Yasushi Hattori, and Yukio Karino, all of 

Kanagawa, Japan, assignors to Fuji Photo Film Co., Ltd., 

Kanagawa, Japan 

Filed Apr. 6, 1990, Ser. No. 505,752 

Claims priority, application Japan, Apr. 6, 1989, 1-87367; Feb. 

15, 1990, 2-34738 
Int. Cl.5 GO3C 5/18 

USS. Cl. 430—434 5 Claims 

1. A silver halide photographic material comprising a hydro- 
philic colloid layer containing therein a dye dispersed in a solid 
particle form on at least one side of a support and at least one 
silver halide emulsion layer, wherein the coating weight of 
hydrophilic colloid in said hydrophilic colloid layer containing 
therein a dye dispersed in a solid particle form is from 0.05 to 
0.5 g/m? and the total coating weight of hydrophilic colloid on 
each side of said support is from 0.5 to 3 g/m, wherein said 
material comprises at least one undercoat layer comprising a 
first undercoat layer which contains polymers on a surface of 
said support and a second undercoat layer which contains 
hydrophilic colloid on the first undercoat layer, and said sec- 
ond undercoat layer is said hydrophilic colloid layer contain- 
ing therein a dye dispersed in a solid particle form, and wherein 
said polymers are selected from the group consisting of sty- 
rene-butadiene copolymers and vinylidene chloride copoly- 
mers. 


5,098,819 
NON-TOXIC PHOTOGRAPHIC DEVELOPER 
COMPOSITION 
Audenried W. Knapp, 225 Larch Rd., Frankfort, Ill. 60423 
Continuation-in-part of Ser. No. 472,803, Jan. 31, 1990. This 
application Jan. 28, 1991, Ser. No. 644,710 
Int. Cl.5 GO3C 5/24 

U.S. Cl. 430—436 32 Claims 

1. A non-hydroquinone and non-alkali metal hydroxide 
containing photographic developer composition comprising a 
developer selected from the group consisting of ascorbic acid 
and sugar-type derivatives thereof, stereoisomers and diastere- 
oisomers of ascorbic acid and its sugar-type derivatives, their 
salts and mixtures thereof, together with a sulfite, an alkali 
metal carbonate, and a 3-pyrazolidone compound, said compo- 
sition having a pH of from 9.75 to 10.6, said developer being 
present in an amount of at least about 15 grams, said sulfite 
being present in an amount of from 2 to 20 grams, and said 
carbonate being present in an amount of from 15 to 30 grams, 
and water to 1.0 liter. 


5,098,820 
SOLID PARTICLE DISPERSIONS OF FILTER DYES FOR 
PHOTOGRAPHIC ELEMENTS 

Michael J. McManus, Peabody, Mass.; Donald R. Diehl, and 

Glenn M. Brown, both of Rochester, N.Y., assignors to East- 

man Kodak Company, Rochester, N.Y. 

Filed May 7, 1990, Ser. No. 519,964 
Int. Cl.5 GO3C 1/46 

USS. Cl. 430—507 

1. A dye having the formula: 


@ 


R3. CH= CH—CH#A—(X) 


a 


alk | 


R2 R4 


wherein 
wherein 


m is 0 or 1, 
R; and R2 are each independently substituted or unsubsti- 
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tuted alkyl or substituted or unsubstituted aryl, or to- 
gether with R3 and Rg, form a heterocyclic ring, 

R3 and Rg are each H or together with R; and R2 form a 
heterocyclic ring, 

A is a ketomethylene residue, and 

X represents carboxyphenyl or sulfonamidophenyl, or a 
carboxy or sulfonamido substituent that is appended to an 
aryl ring that is part of A. 


5,098,821 
LIGHT-SENSITIVE SILVER HALIDE PHOTO-GRAPHIC 
MATERIALS 
Elio Cavallo, Savona, Italy; Richard Guenthner, Birchwood, 
Minn., and Renzo Torterolo, Savona, Italy, assignors to Min- 
nesota Mining and Manufacturing Company, St. Paul, Minn. 
Filed Jul. 15, 1988, Ser. No. 219,733 
Claims priority, application Italy, Jul. 24, 1987, 21425 A/87 
Int. Cl.5 GO3C 1/82 
U.S. Cl. 430—520 20 Claims 
1. A light-sensitive photographic element comprising a sup- 
port and one or more hydrophilic colloid layers, at least one of 
which is a silver halide emulsion layer, at least one hydrophilic 
colloid layer containing at least two different compounds, 
which different compounds are a) a non-ionic surface active 
agent having a polyoxyalkylene group and b) a fluorinated 
organic salt compound, said fluorinated organic salt compound 
being the reaction product of a polyoxyalkyleneamine com- 
pound and a fluorinated organic acid compound. 


5,098,822 
ANTISTATIC LAYER CONTAINING HYDROPHOBIC 
POLYMER PARTICLES AND CONDUCTIVE POLYMER 
Noriki Tachibana, and Yoichi Saito, both of Tokyo, Japan, 
assignors to Konica Corporation, Tokyo, Japan 
Filed Dec. 6, 1990, Ser. No. 624,701 
Claims priority, application Japan, Dec. 13, 1989, 1-323607 
Int. C1.5 GO3C 1/82 
U.S. Cl. 430—527 5 Claims 
1. In an antistatic layer for a plastic film; said antistatic layer 
consisting essentially of a water-soluble conductive polymer 
and particles of a hydrophobic polymer and said antistatic 
layer having been cured by using a hardener, 
the improvement wherein said hydrophobic polymer is a 
polymer obtained by copolymerization at least one of a 
monomer having an amide group and a monomer having 
a polyalkylene oxide chain with a monomer selected from 
the group consisting of styrene, styrene derivative, alkyl 
acrylates, alkyl methacrylates, olefin derivatives, haloge- 
nated ethylene derivatives, acrylamide derivatives, meth- 
acrylamide derivatives, vinyl ester derivatives and acrylo- 
nitrile, 
said monomer having an amide group is represented by the 
formula (I): 


® 


R2 


wherein R represents a hydrogen atom or a lower alkyl 
group having | to 4 carbon atoms; L represents a divalent 
group; a represents 0 or 1; and Rj and R2 each represent a 
hydrogen atom or a lower alkyl group having 1 to 6 
carbon atoms; 

said monomer having a polyalkylene oxide chain is repre- 
sented by the formula (M): 
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Hi 
——— 


L—X 


wherein said R represents a hydrogen atom, a halogen 
atom, a lower alkyl group or —CH2—L—X; L represents 
a divalent group selected from a group of —COO— and 


—CON—, 


and an arylene group having 6 to 12 carbon atoms; R) 
represents a hydrogen atom, an aryl group or a lower 
alkyl group; X represents —(R2—O),,—R3 where R? is at 
least one selected from —CH2CH2—, 


= —CH2CH2Ciho—, ici iin 


CH3 CH3 


—CH7CH2CH2CH2— and Ve 


OH 


R3 represents a hydrogen atom, a lower alkyl group, an 
alkylsulfonic acid group or its salt, or an alkylcarboxylic 
acid group or its salt; and n is an integer of not less than 2 
and not more than 70: 

wherein said water-soluble conductive polymer has at least 
one conductive group selected from the group consisting 
of a sulfonic acid group, a sulfuric acid ester group, a 
tertiary ammonium salt, a quaternary ammonium salt and 
a carboxyl group; 

wherein said hardener is an epoxy compound; and 

wherein a ratio of said water-soluble conductive polymer, 
said particles of hydrophobic polymer and said hardener is 
40 to 95 weight %: 5 to 50 weight %: 1 to 45 weight %. 


5,098,823 
CHROMOSOME-SPECIFIC NUCLEIC ACID PROBE FOR 
FAMILIAL POL YPOSIS COLI 
Walter F. Bodmer; Victoria A. Murday; Carolyn J. Bailey, and 

Robert Williamson, all of London, United Kingdom, assignors 
to Imperial Cancer Research Technology Ltd., London, 
United Kingdom 
PCT No. PCT/GB88/00665, § 371 Date Apr. 12, 1990, § 102(e) 
Date Apr. 12, 1990, PCT Pub. No. WO89/01481, PCT Pub. 
Date Feb. 23, 1989 
PCT Filed Aug. 11, 1988, Ser. No. 460,896 
Claims priority, application United Kingdom, Aug. 12, 1987, 
8719061 
Int. Cl.5 C12Q 1/68; C12N 1/20; GOIN 33/566; COTH 15/12 
U.S. Cl. 435—6 21 Claims 


Famity 79 
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3 KAD 


1. An isolated nucleic acid fragment capable of selectively 
hydridising with the human chromosomes 5 at the chromo- 
somal region 5q20-q23 other than the probe Cl11p11. 
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5,098,824 
POLYNUCLEOTIDE PROBES FOR HORSES 
Thomas E. Broad, Palmerston North; John W. Forrest, Ren- 
wick; Pauline E. Macdonald, Palmerston North, and Patricia 
A. Pugh, Hamilton, all of New Zealand, assignors to Her 
Majesty the Queen in Right of New Zealand, Palmerston 
North, New Zealand 
Filed Jul. 21, 1989, Ser. No. 382,986 
Claims priority, application New Zealand, Jul. 21, 1988, 
225,513 
Int. Cl.5 C12Q 1/68 
US. Cl. 435—6 23 Claims 
23. A method of differentiating between the DNA of horses, 
donkeys or zebras from the DNA of other animals, consisting 
essentially of: 
extracting DNA; 
digesting the extracted DNA with a restriction enzyme 
which does not cut the following core sequences of 
polynucleotides: 


G— GCA GGT GGT TCC GGC ATG TC-, 
GX GCA GGT GGT TCY GGC ATG TCZ, 
JX GKA GLT GGT TCY OGP STU VWZ, 
CTG AAC CAC CTG AAC CAC, 

GGC AGG TTG TTC CGT TGT GCT T, 

J GGC AGG TGG TTC CGG CAT GTT Z, and 
GTG GTT CCG GCA TGT CGG CA, 


where 
X is A or - 
Y is CorT 
Zis-orC 
JisGorC 
K is C or - 
LisGorA 
OisGorA 
P is C, Aor T 
Sis A, G or C 
UisGorA 
VisT,CorG 
W is C or T; wherein the symbol “-” represents the ab- 
sence of a nucleotide without creating a gap in the 
sequence 
conducting electrophoresis on said digested DNA on a 
suitable gel; 
prehybridizing and hybridizing the digested DNA with said 
polynulceotide or polynucleotides which have been la- 
beled or marked; and 
determining if said polynucleotide hybridized with said 
DNA. 


5,098,825 
PROBE CONTAINING A MODIFIED NUCLEIC ACID 
RECOGNIZABLE BY SPECIFIC ANTIBODIES AND USE 
OF THIS PROBE TO DETECT AND CHARACTERIZE A 
HOMOLOGOUS DNA SEQUENCE 
Paul Tchen, Nanterre; Philip Kourilsky, Paris; Marc Leng, St 
Cyr, and Anne B. Cami, Paris, all of France, assignors to 
Institut Pasteur, Paris, France 
Continuation of Ser. No. 245,952, Sep. 15, 1988, abandoned, 
which is a continuation of Ser. No. 525,269, Aug. 23, 1983, 
abandoned. This application Apr. 24, 1990, Ser. No. 512,602 
Claims priority, application France, Dec. 23, 1981, 81 24131 
Int. Cl.5 C12Q 1/68 
US. Cl. 435—6 14 Claims 

1. A kit for the detection or isolation of a first predetermined 

nucleotide sequence in a speciment, comprising: 

a probe containing a second nucleotide sequence which is 
complementary to said first predetermined nucleotide 
sequence and which can be hybridized with said first 
predetermined nucleotide sequence; said probe further 
containing a N-2-acetylaminofluorene group covalently 





2362 


fixed to a base of said second complementary nucleotide 
sequence; and 

first antibodies formed against N-2-(guanosine-8-yl)- 
acetylaminofluorene or against a nucleotide sequence 
covalently fixed to an N-2-acetylaminofluorene group. 


5,098,826 
DETECTION, ISOLATION AND PURIFICATION OF 
CLOSTRIDIUM DIFFICILE TOXIN A WITH TOXIN 
RECEPTORS 
Tracy D. Wilkins, Riner, and Kenneth D. Tucker, Blacksburg, 
both of Va., assignors to Virginia Tech Intellectual Properties, 
Inc., Blacksburg, Va. 
Filed Mar. 9, 1990, Ser. No. 491,396 
Int. Cl.5 GOIN 33/569; C12Q 1/04 
US. Cl. 435—7.32 


—O LeY — HSA (4°C) 
@—@ Le’ — HSA (37°C) 
A4—A LAF Ill — HSA (4°C) 
A—A LAF Ill — HSA (37°C) 


10 15 20 


Glycoconjugate (meg/mi) 
1. A method for detecting Clostridium difficile toxin A com- 
prising: 
(a) contacting a specimen with a reagent comprising one or 
more of the following terminal non-reducing structures 


Galf(1 ——>4)GicNAc ® 
3 


Fucal 


GalB(1 ——>4)GIcNAc 
2 3 


. 


Fucal Fucal 


(iii) 


GalB(1 ——>4)GIcNAcA(1 —— > 3)GalA(1 ——>4)Glc 
6 


GalB(1 ——>4)GIcNAcA]; and 


(b) assaying for binding of Clostridium difficile toxin A to the 
reagent. 


5,098,827 
NOVEL BACTERIAL MARKERS FOR PATHOGENIC 
GROUP B STREPTOCOCCI 

Michael D. P. Boyle, and L. J. Brady, both of Gainesville, Fla., 

assignors to The University of Florida, Gainesville, Fla. 

Filed Feb. 26, 1988, Ser. No. 160,616 
Int. Cl.5 GOIN 33/569, 33/53; C12Q 1/14 

US. Cl. 435—7.34 19 Claims 

1. An in vitro process for identifying and quantifying y or 5 
antigens on potentially pathogenic group B streptococci bac- 
teria present in a clinical specimen which comprises: 

(a) contacting a suspension of cultured organisms from a 
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clinical specimen with a preparation of monospecific 
antiserum against y or 6 epitopes in an amount effective 
for detecting the antigen; 

(b) incubating the suspension to allow the formation of 
specific antigen-antibody complex; 

(c) centrifuging said suspension of group B streptococci to 
obtain a bacterial pellet containing antibody immobilized 
by binding to its cognate antigen on the cell surface; 

(d) washing said bacterial pellet to remove unbound antibod- 
ies; 

(e) resuspending said washed bacterial pellet and bound 
antibody and contacting said suspension with a labeled 
bacterial Fc receptor protein in an amount effective for 
detection of the bacterial-bound antibody; 

(f) incubating said washed bacterial pellet and then washing 
to remove any labeled tracer not associated with bacterial 
antigen-antibody complex; and 

(g) measuring the activity of the bacteriral-associated label 
by means appropriate for detecting label activity to iden- 
tify and quantitate the type-specific antigens. 


5,098,828 
D-LUCIFERIN DERIVATIVES, THEIR APPLICATION 
AND PROCESSES FOR THE DETECTION OF LIGANDS 
MARKED WITH AN ENZYME IN THE 
DETERMINATION OF BIOCHEMICAL SUBSTANCES 
Reinhard Geiger, Eisenhartstr. 6, D-8000 Munich 60, and Wer- 
ner Miska, Haylerstr. 8, D-8000 Munich 50, both of Fed. Rep. 
of Germany 
PCT No. PCT/EP86/00615, § 371 Date Aug. 18, 1987, § 102(e) 
Date Aug. 18, 1987, PCT Pub. No. WO87/02667, PCT Pub. 
Date May 7, 1987 
PCT Filed Oct. 24, 1986, Ser. No. 64,256 
Claims priority, application Fed. Rep. of Germany, Oct. 24, 
1985, 35378778 
Int. Cl.5 GOIN 33/58; CO7TF 9/38; COTD 417/04 
USS. Cl. 435—7.72 5 Claims 
1. D-luciferin derivatives which are enzyme substrates, 
which release luciferin upon reaction with enzyme and which 
have a formula (I): 


Oo 09) 


ll 
N N C—R! 
HJ 
R2—o Ss Ss 


and wherein said luciferin derivative is 
D-luciferyl-L-N-alpha-arginine (R! is L-H-alpha-arginin, R? 
is H); 
D-luciferyl-L-phenylalanin (R! is —NH—CH(CH2C¢H- 
s)—COOH, R? is H); 
D-luciferyl-L-methionine (R! is —NH—CH((CH2SCH- 
3)—COOH, R? is H); 
D-luciferyl-L-glycine (R! is —NH—CH2COOH, R? is H); 
D-luciferin-O-sulfate (R! is OH, R? is —SO2—OH); 
D-luciferin-O-phosphate (R! is —OH, R? is 
(O)—(OH)2); 
D-luciferin-O-(C!)glucose(R! is OH and R? is glucose); or 
D-luciferin-O-(C!)galactose (R! is OH and R? is galactose). 
4. In a chemical test wherein a ligand conjugated to an 
enzyme (enzyme-ligand conjugate) is reacted with its biochem- 
ical co-reactant to produce a combination (enzyme-ligand- 
+coreactant) and wherein the enzyme-ligand conjugate, 
which is either contained in said combination or not, is de- 
tected by its reaction with a substrate for such enzyme 
whereby a measurable species is released and wherein the 
improvement comprises using as an enzyme substrate a com- 
pound which releases luciferin and has a formula (I): 


gt 
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Oo 
N I 1 
N C—R 
ey 
R2—o Ss Ss 


wherein R! is a hydroxy or amino group; a linear or branched 
C1-C29 alkoxy or C2-C29 alkenyloxy group; an L-amino acid 
radical bound by the alpha-amino group; or an oligopeptide 
radical with up to 10 L-amino acid units, bound by the a-amino 
group of the terminal amino acid unit and R? is hydrogen atom; 
a H2PO3— or HSO3 group; a linear or branched C;-C29 alkyl 
or C2-C29 alkenyl group, optionally substituted by one or 
several phenyl radicals; an aryl group with 6 to 18 carbon 
atoms; a group of the formula (II): 


@ 


te) a) 
ll 


R3—Cc— 


wherein R3 is a linear or branched Cj-C29 alkyl or a C2-C29 
alkenyl group optionally substituted by a phenyl radical; or a 
C¢-Cig aryl group; a naturally occurring nucleotide radical 
with 1 to 3 phosphate groups attached by means of the phos- 
phate group or groups; or a glucosidically attached mono- or 
disaccharide; which comprises reacting the enzyme conjugate 
with said luciferin derivative to release luciferin; the released 
luciferin reacts with the enzyme luciferase of the fire fly Photi- 
nus pyralis and the amount of light emitted is measured quanti- 
tatively and the quantity of the substance to be detected is 
obtained from the data. 


5,098,829 
ANTI-THROMBIN-BINDING SUBSTANCE 
MONOCLONAL ANTIBODIES, HYBRIDOMAS 
PRODUCING SAME, AS WELL AS PURIFICATION 
PROCESS AND ASSAY OF THROMBIN-BINDING 
SUBSTANCE MAKING USE OF SAID MONOCLONAL 
ANTIBODIES 
Nobuo Aoki, Tokyo; Takao Nagoya, Tsuchiura, and Shigeru 

Kimura, Higashiyamato, all of Japan, assignors to Kowa Co., 
Ltd., Nagoya, Japan 
Continuation of Ser. No. 224,769, Jul. 27, 1988, abandoned. This 
application Jul. 30, 1990, Ser. No. 560,275 
Claims priority, application Japan, Aug. 13, 1987, 62-202517 
Int. C15 GOIN 33/577; C12N 5/12; COTK 15/28, 3/20 
US. Cl. 435—7.21 4 Claims 
1. A monoclonal antibody, TM-A60, produced from hy- 
bridoma TM-H60 deposited as FERM BP-1698, which is capa- 
ble of specifically binding with human-derived thrombin-bind- 
ing substance (TM), which binds thrombin and activates pro- 
tein C, said monoclonal antibody having the following proper- 
ties: 
(a) molecular weight: 180,000+ 8,000. 
(b) IgG subclass: IgG}. 
(c) isoelectric point: pH 7.9-9.2. 
(d) does not bind with the thrombin-binding site of the hu- 
man-derived TM, 
(e) does not bind with the region where structural change is 
effected by calcium ions, and 
(f) does not bind with said human-derived TM digested with 
trypsin or elastase. 


CHEMICAL 


5,098,830 
VERY RAPID DETECTION OF FUNGAL INFECTIONS 
David Bar-or, and Clive Solomons, both of Denver, Colo., assign- 
ors to Diagnostic Markers, Inc., Englewood, Colo. 
Filed Jul. 16, 1990, Ser. No. 554,003 
Int. Cl.5 C12Q 1/28, 1/44, 1/02, 1/04 
USS. Cl. 435—28 26 Claims 

1. A method for the detection of a peroxidase-containing 

fungus which comprises the steps of: 

(a) contacting a sample suspected of containing a peroxidase- 
containing fungus with a mixture which comprises (i) a 
peroxide selected from hydrogen peroxide and urea addi- 
tion compounds thereof; (ii) a scavenger effective to re- 
move heavy metals which may potentially decompose 
said peroxide catalytically; (iii) an alkaline buffer solution 
having the capacity to maintain the pH at a value within 
the range of 9.5 to 14; and (iv) an oxidizable substrate 
which comprises at least one compound selected from the 
group consisting of $-(3,4-dihydroxypheny]l)-a-alanine 
(DOPA), caffeic acid and salts thereof excepting heavy 
metal salts; and 

(b) observing whether within two hours from the contacting 
step an intense color develops indicating the presence of 
peroxidase-containing fungus in the sample; provided that 
said sample is a biological or clinical sample which has not 
been subjected to a culturing step prior to said contacting 
step. 


5,098,831 
METHOD AND MEANS FOR ALLERGY DIAGNOSIS 
Per Stahl Skov, Copenhagen, and Ole-Christian Bjarno, Holte, 
both of Denmark, assignors to Allergifonden af 1981, Herlev, 
Denmark 
Continuation-in-part of Ser. No. 258,528, Oct. 17, 1988. This 
application Aug. 10, 1989, Ser. No. 392,363 
The portion of the term of this patent subsequent to Aug. 20, 
2008, has been disclaimed. 
Int. Cl.5 C12Q 1/70; GOIN 33/552, 33/538 
USS. Cl. 435—29 29 Claims 
1. A method for the determination of histamine in a sample 
which comprises: 
contacting the sample with a histamine-binding agent com- 
prising a histamine-binding material which has been 
treated with a polar organic polymer selected from poly- 
mers having a solubility parameter sphere substantially 
encompassing the solubility parameters for histamine, to 
reduce its affinity towards interfering components in the 
sample while the histamine-binding capacity of the mate- 
rial is substantially retained, for a period of time such that 
at least part of the histamine in the sample is bound to the 
histamine-binding agent; and 
determining the amount of histamine in the sample on the 
basis of the amount of histamine bound. 


5,098,832 
ISOLATING MEDIUM FOR IDENTIFYING THE 
SALMONELLA BACTERIUM 
Alain Rambach, Paris, France, assignor to Technogram, Paris, 
France 
Filed Apr. 19, 1990, Ser. No. 510,983 
Claims priority, application France, Apr. 27, 1989, 89 05594; 
Jul. 6, 1989, 89 09114 
Int. Cl.5 C12Q 1/04; C12N 1/32 
U.S. Cl. 435—34 10 Claims 

1. A process for identifying the presence of Salmonella 

bacteria in a sample, which comprises: 

1) culturing the sample on a culture support with medium 
comprising 1,2 propanediol, a pH indicator reacting to 
acidification, and peptones; and 

2) determining the presence of Salmonella by the reaction of 
the pH indicator to the acidification of the medium. 





OFFICIAL GAZETTE 


5,098,833 
DNA SEQUENCE ENCODING A FUNCTIONAL DOMAIN 
OF A LYMPHOCYTE HOMING RECEPTOR 
Laurence A. Lasky, Sausalito; Steven D. Rosen, San Francisco; 
Scott E. Stachel; Mark S. Singer, both of Berkeley, and Ted A. 
Yednock, Fairfax, all of Calif., assignors to Genentech, Inc., 
San Francisco and The Regents of the University of Califor- 
nia, Oakland, both of, Calif. 
Filed Feb. 23, 1989, Ser. No. 315,015 
Int. Cl.5 C12N 15/12; COTH 21/04; COTK 13/00; C12P 21/02 
US. Cl. 435—69.1 33 Claims 
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16. A process for producing the LHR which comprises 
transforming a host cell with a nucleic acid able to hybridize 
under stringent conditions to the complement of a sequence 
encoding the carbohydrate binding domain, the epidermal 
growth factor domain, or a complement binding domain of the 
LHR having the amino acid sequence shown in FIG. 1 or FIG. 
2 and encoding a polypeptide having LHR biological activity, 
culturing the transformed cell and recovering said LHR from 
the cell culture. 
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5,098,834 
PROCESS FOR PRODUCING ANTIBIOTIC A8210 
WHICH COMPRISES CULTIVATING ACTINOMADURA 
FIBROSA SP NOV. NRRL 18348, OR AN 
A82810-PRODUCING MUTANT THEREOF 
Robert L. Hamill, Greenwood, and Raymond C. Yao, Carmel, 
both of Ind., assignors to Eli Lilly and Company, Indianapolis, 
Ind. 
Continuation-in-part of Ser. No. 189,499, May 2, 1988, 
abandoned. This application Apr. 10, 1989, Ser. No. 335,332 
Int. Cl.5 C12P 19/44; C12N 1/20 
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-continued 
Me 


H 


which comprises cultivating Actinomadura fibrosa sp. nov. 
NRRL 18348, or an A82810-producing mutant thereof, in a 
culture medium containing assimilable sources of carbon, ni- 
trogen, and inorganic salts under submerged aerobic fermenta- 
tion conditions until antibiotic A82810 is produced. 


5,098,835 
PROCESS FOR PRODUCING L-THREONINE BY 
FERMENTATION 

Katsushige Yamada; Hiromi Tsutsui; Kyousuke Yotsumoto, and 

Makoto Shirai, all of Aichi, Japan, assignors to Toray Indus- 

tries, Inc., Japan 
Continuation of Ser. No. 861,076, May 8, 1986, abandoned. This 

application May 25, 1989, Ser. No. 357,690 

Claims priority, application Japan, May 13, 1985, 60-99589; 

Feb. 27, 1986, 61-42580 
Int. Cl.5 C12P 13/08; C12N 15/00, 1/20, 1/00 

USS. Cl. 435—115 2 Claims 

1. A process for producing L-threonine by fermentation 

which comprises the steps of: 

(a) culturing an L-threonine producing microorganism se- 
lected from the group consisting of Providencia rettgeri 
FERM BP-1050 (TP4-105-43), Providencia rettgeri FERM 
BP-1057 (NS-140) and Providencia rettgeri FERM BP-1058 
NS1331-69) until L-threonine is accumulated in a culture 
broth, and 

(b) recovering the accumulated L-threonine from the cul- 
ture broth. 


5,098,836 
DEOXYGENATION IN FIELD PREPARATION OF 
POLYMERS IN AQUEOUS SOLUTION 
G. Allan Stahl, Humble, Tex., and Thomas R. Hopkins, Bartles- 
ville, Okla., assignors to Phillips Petroleum Company, Bar- 
tlesville, Okla. 
Filed Aug. 14, 1989, Ser. No. 393,161 
Int. C15 C12P 17/10, 17/18, 13/00, 13/02 
USS. Cl. 435—121 11 Claims 
1. A process for polymerization which comprises admixing 
at least one water-soluble polymerizable vinyl monomer and a 
water-soluble free-radical initiator, water as polymerization 
solvent, and an oxygen-scavenging treatment comprising at 
least one oxidase, at least one substrate therefor, optionally 
with catalase, in an amount sufficient and effective to deoxy- 
genate the polymerization admixture, and wherein said oxidase 
and substrate are selected from the pairs selected from the 


U.S. Cl. 435—74 


5 Claims following groups: 


1. A process for producing antibiotic A82810 


Oxidase 
OMe 


tyrosinase 
aldehyde oxidase 
amino acid oxidase 
uricase 

glucose oxidase 
amine oxidase 
lipoxygenase 
ascorbic oxidase 
alcohol oxidase 


Substrate 


phenols and catechols 
aldehydes and purines 
amino acids 

uric acid 

glucose 

mono- and diamines 
unsaturated fatty acids 
Vitamin C 

ethanol 


polymerizing said at least one monomer thereafter to form at 
least one polymer to form a concentrated high-viscosity poly- 


mer solution. 
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5,098,837 
MACROLIDE BIOSYNTHETIC GENES FOR USE IN 
STREPTOMYCES AND OTHER ORGANISMS 
Robert J. Beckmann, Indianapolis; Karen L. Cox, Martinsville; 
R. Nagaraja Rao, Indianapolis; Mark A. Richardson, Indian- 
apolis, and Eugene T. Seno, Indianpolis, all of Ind., assignors 
to Eli Lilly and Company, Indianapolis, Ind. 
Filed Jun. 7, 1988, Ser. No. 203,387 
Int. Cl. C12N 1/21, 15/09, 15/76 
USS. Cl. 435—172.3 43 Claims 
1. A recombinant DNA sequence comprising a spiramycin 
antibiotic biosynthetic gene wherein said antibiotic biosyn- 
thetic gene is selected from the group consisting of the srmD, 
srmE, srmF, and srmH spiramycin antibiotic biosynthetic 
genes of Streptomyces ambofaciens. 


5,098,838 
EXPRESSION OF WILD TYPE AND MUTANT 

GLUTAMINE SYNTHETASE IN FOREIGN HOSTS 

Howard Goodman, Newton; Shiladitya DasSarma, Amherst, 
both of Mass.; Edmund Tischer, Palo Alto, Calif., and Theresa 
K. Peterman, Cambridge, Mass., assignors to The General 
Hospital Corporation, Boston, Mass. 

Continuation of Ser. No. 10,612, Feb. 4, 1987, Pat. No. 
4,975,374, which is a continuation-in-part of Ser. No. 840,744, 
Mar. 18, 1986, abandoned, and a continuation-in-part of Ser. No. 

906,984, Sep. 15, 1986, abandoned. This application Jul. 24, 

1990, Ser. No. 556,434 
The portion of the term of this patent subsequent to Dec. 4, 2007, 
has been disclaimed. 
Int. Cl.5 C12N 9/00, 15/29, 15/70, 15/84 

US. Cl. 435—183 18 Claims 

1. A mutant angiosperm glutamine synthetase enzyme which 
is resistant to inhibition by a herbicidal glutamine synthetase 
inhibitor. 


5,098,839 
TYPE II RESTRICTION ENDONUCLEASE OBTAINABLE 
FROM PSEUDOMONAS ALCALIGENES AND A 
PROCESS FOR PRODUCING THE SAME 

Carol Polisson, Reading, Mass., assignor to New England Bi- 

olabs, Inc., Beverly, Mass. 

Filed May 10, 1990, Ser. No. 521,540 
Int. Cl1.5 C12N 9/22; C12P 19/34 

USS. Cl. 435—199 6 Claims 

1. A substantially pure Type II restriction endonuclease 
obtainable from Pseudomonas alcaligenes recognizing the fol- 
lowing base sequence in double-stranded deoxyribonucleic 
acid molecules: 


and having a cleavage position defined by the arrows. 


CHEMICAL 


5,098,840 
HUMAN PROUROKINASE MUTANTS 
Shunji Kasai; Ryuji Hiramatsu; Shusei Uno; Masanori Nagai; 
Hirofumi Arimura; Toshizumi Tanabe; Yasuo Amatsuji; 
Masaaki Hirose; Masanori Morita, and Haruhide Kawabe, all 
of Osaka, Japan, assignors to The Green Cross Corporation, 
Osaka, Japan 
Continuation-in-part of Ser. No. 70,003, Jul. 6, 1987, abandoned, 
and a continuation-in-part of Ser. No. 433,938, Nov. 9, 1989, 
abandoned. This application May 18, 1990, Ser. No. 525,011 
Claims priority, application Japan, Jul. 3, 1986, 61-156936; 
Feb. 18, 1987, 62-36495; May 18, 1989, 1-126433; May 18, 1989, 
1-126434; Feb. 22, 1990, 2-42020 
Int. Cl.5 C12N 9/72, 15/00 
US. Cl. 435—215 2 Claims 
1. A human prourokinase mutant in which at least all of the 
epidermal growth factor domain which consists of Asn10 to 
Cys42 of said human prourokinase is absent and which has a 
longer blood half-life than naturally occurring human 
prourokinase while retaining prourokinase enzymatic activity. 


5,098,841 
PROCESS FOR THE PREPARATION OF HYDROXY 
ACIDS 
Oreste Ghisalba, Reinach; Daniel Gygax, Himmelried; Renté 
Lattmann, Binningen; Hans-Peter Schir, Aesch, all of Swit- 
zerland; Elke Schmidt, Freiburg, and Gottfried Sedelmeier, 
Schallstadt, both of Fed. Rep. of Germany, assignors to CIBA- 
GEIGY Corporation, Ardsley, N.Y. 
Filed Jun. 2, 1989, Ser. No. 360,802 
Claims priority, application Switzerland, Jun. 6, 1988, 
2138/88 
Int. Cl1.5 C12P 7/42 
U.S. Cl. 435—280 10 Claims 
1. A process for the preparation of the R-enantiomer of 
2-hydroxy-4-phenylbutyric acid of the formula 


® 


or the S-enantiomer of 2-hydroxy-4-phenylbutyric acid of the 
formula 


a) 


which process comprises reducing 2-oxo-4-phenylbutyric acid 
with the enzyme D-lactate dehydrogenase (D-LDH) from 
Staphylococcus epidermidis or with the enzyme L-lactate dehy- 
drogenase (L-LDH) from bovine heart, respectively, in the 
presence of an electron donor and an enzyme/substrate system 
for regenerating the electron donor. 
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5,098,842 
MEDIUM, APPARATUS AND METHOD FOR CELL 
SEPARATION 
Toru Nakajima; Masahiro Sato; Katsuhiko Nishimura, and 
Sumiaki Tsuru, all of Tokyo, Japan, assignors to Asahi 
Kogaku Kogyo K.K., Tokyo, Japan 
Continuation of Ser. No. 850,186, Apr. 10, 1986, Pat. No. 
4,761,366. This application Jan. 14, 1988, Ser. No. 145,667 
Claims priority, application Japan, Apr. 11, 1985, 60-77222 
The portion of the term of this patent subsequent to Aug. 2, 2005, 
has been disclaimed. 
Int. Cl.5 C12Q 1/24; C12M 1/00 


US. Cl. 435—287 2 Claims 


SSG 


SSH HH HOA HHH AHA 


GY 


1. A cell separating apparatus which comprises a column 
that is packed with a cell separating medium formed of discrete 
sintered hydroxycalcium apatite bodies having an average 
particle size of 400 to 2,000 um, said column having an inlet 
and an outlet for a cell suspension and being provided with a 
filter for preventing dispersion of said cell separating medium 
wherein said sintered hydroxycalcium apatite body has a cal- 
cium to phosphorus (Ca/P) ratio within the range of 1.4 to 1.8. 


5,098,843 
APPARATUS FOR THE HIGH EFFICIENCY 
TRANSFORMATION OF LIVING CELLS 
Noel M. Calvin, 4201 Page Mill Rd., Los Altos, Calif. 94022 
Continuation of Ser. No. 57,980, Jun. 4, 1987, abandoned. This 
application Jul. 9, 1990, Ser. No. 549,957 
Int. Cl.5 C12N 13/00, 15/00 
U.S, Cl. 435—287 


PORATED CELL 


1. Apparatus for electroporating living cells in a liquid sus- 
pension of said cells and DNA by the introduction of the DNA 
into said cells through transient pores created in the cell walls, 
said apparatus comprising: 

a) a pair of spaced electrodes positioned in a cell transforma- 
tion zone for receiving between the opposing face surfaces 
of said electrodes a liquid suspension of living cells and 
DNA, said electrodes comprising a pair of spaced elon- 
gated metallic strips. 

b) means for generating across said electrodes and through 
said liquid suspension of cells a static electric field having 
a field strength of from about 12,000 to about 15,000 volts 
per centimeter; 
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c) means for passing said liquid suspension of said living cells 
between said electrodes as a continuous flow; and 

d) means to provide variable flow rates of said liquid suspen- 
sion of said living cells between said electrodes to effect 
the initial exposure of said suspension of cells between said 
electrodes to a maximum level of said field strength for a 
period of from about 10 to about 100 microseconds and 
thereafter to effect a reduction of exposure of said suspen- 
sion of cells between said electrodes to zero field strength 
over a period of exposure of no more than about 5,000 
microseconds. 


5,098,844 
METHOD FOR ISOLATING PALYNOLOGICAL 
MATERIAL FROM A ROCK SAMPLE IN A 
PRESSURIZED REACTION CELL 
Rae A. Royle, and David G. Nolte, both of Houston, Tex., as- 
signors to Texaco Inc., White Plains, N.Y. 
Filed Jan. 5, 1990, Ser. No. 461,511 
Int. Cl.5 GOIN 33/24, 24/00, 1/18 
US. Cl, 436—31 21 Claims 
1. A method for the isolation of palynological materials from 
a rock matrix sample in a pressurized reaction cell which 
comprises: 
placing the rock sample in a reaction cell, 
said reaction cell permitting reaction at pressures greater 
than about two atmospheres and providing for removal of 
all liquids from the cell without significant loss of sample 
solids; 
adding a mixture of concentrated hydrochloric acid and 
deionized water to the reaction cell; 
removing the mixture from the reaction cell 
adding concentrated hydrochloric acid to the reaction cell; 
removing the hydrochloric acid from the reaction cell 
flushing the reaction cell with deionized water to bring the 
rock sample relatively close to neutrality; 
adding concentrated ammonium hydroxide to the reaction 
cell; 
removing the ammonium hydroxide from the reaction cell 
flushing the reaction cell with deionized water to and bring 
the rock sample relatively close to neutrality; 
adding concentrated hydrofluoric acid to the reaction cell; 
removing the hydrofluoric acid from the reaction cell; 
adding concentrated hydrochloric acid to the reaction cell; 
removing the hydrochloric acid from the reaction cell; 
flushing the reaction cell with deionized water; 
adding concentrated ammonium hydroxide to the reaction 
cell; 
removing the ammonium hydroxide from the reaction cell; 
adding concentrated hydrofluoric acid to the reaction cell; 
removing the hydrofluoric acid from the reaction cell; 
flushing the reaction cell with deionized water; 
adding concentrated ammonium hydroxide to the reaction 
cell; 
removing the ammonium hydroxide from the reaction cell; 
flushing the reaction cell with deionized water; 
adding concentrated hydrochloric acid to the reaction cell; 
removing the hydrochloric acid from the reaction cell; 
flushing the reaction cell with deionized water; 
adding concentrated ammonium hydroxide to the reaction 
cell; 
removing the ammonium hydroxide from the reaction cell; 
flushing the reaction cell with deionized water; 
adding concentrated nitric acid to the reaction cell; 
removing the nitric acid from the reaction cell; 
flushing the reaction cell with deionized water; 
transferring a sample comprising solids in dilute hydrochlo- 
ric acid from the reaction cell to a centrifuge tube; 
centrifuging the sample at about 2000 to about 3500 rpm for 
about 5 to about 20 minutes in a benchtop centrifuge; 
removing all liquid from the centrifuge tube; 
washing the sample with dilute hydrochloric acid; 





MARCH 24, 1992 


adding a zinc bromide in deionized water solution to the 
tube, said solution having a density of about 1.7 gm/ml; 

mixing the zinc bromide solution and the sample in the tube; 

centrifuging the tube at about 500 to about 2000 rpm for 
about 10 to about 40 minutes in said benchtop centrifuge; 

allowing the sample and solution to rest until layers form 
within the tube; 

transferring a top floating layer of organic light material 
comprising spores and pollen from the tube to a second 
centrifuge tube; 

adding dilute hydrochloric acid to the second tube; 

centrifuging the second tube at about 2000 to about 3500 
rpm for about 5 to about 20 minutes in said benchtop 
centrifuge; 

washing the spores and pollen at least one time with deion- 
ized water; 

centrifuging the second tube with spores and pollen to re- 
move the water phase; and 

suspending the spores and pollen in sufficient deionized 
water for microscopical examination. 


5,098,845 
DEVICE AND PROCEDURE FOR AUTOMATED 
SOLID-PHASE IMMUNOASSAY 
Arthur L. Babson, Chester, N.J., assignor to Cirrus Diagnostics, 
Inc., Chester, N.J. 
Division of Ser. No. 223,337, Jul. 25, 1988. This application Jul. 
13, 1990, Ser. No. 552,132 
Int. C1.5 GOIN 35/00, 30/96; BO1D 21/26 


US. Cl. 436—45 6 Claims 
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1. An automated method for performing a scientific analysis 
comprising: providing a centrifuge tube which has a conical 
interior wall tapering outwardly from a central vertical axis as 
said interior wall extends from a closed bottom end of said 
centrifuge tube to an open top end of said centrifuge tube, a 
waste chamber connected to said centrifuge tube positioned to 
catch and hold fluid sprayed from said open top end of said 
centrifuge tube, and a solid support positioned inside said 
centrifuge tube but not attached to said centrifuge tube where 
said solid support has a biomaterial attached thereto for bind- 
ing an analyte in a biological sample and wherein said centri- 
fuge tube has a means for preventing said solid support from 
being transferred from said centrifuge tube to said waste cham- 
ber; 

adding a biological fluid to said centrifuge tube; 

mixing said biological fluid with said biomaterial on said 

solid support such that analyte in said biological fluid 
becomes bound to said biomaterial; 

removing said biological fluid by rotating said centrifuge 

tube about its longitudinal axis at high speed such that said 
biological fluid in said tube travels up said conical interior 
wall of said centrifuge tube and is sprayed outwardly from 
said open top end of said centrifuge tube; 

washing said biomaterial with a wash fluid; 

removing said wash fluid from said centrifuge tube by rotat- 

ing said centrifuge tube about its longitudinal axis at high 
speed such that said wash fluid in said tube travels up said 
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conical interior wall of said centrifuge tube and is sprayed 
outwardly from said open top end of said centrifuge tube; 

collecting said biological fluid and said wash fluid in said 
waste chamber during said removing steps; 

stopping the rotation of said centrifuge tube after said bio- 
logical fluid and said wash fluid have been removed from 
said centrifuge tube; and 

quantifying an amount of said analyte in said biological fluid. 


5,098,846 
SOLID PHASE PROTEIN ASSAY BY SOLID PHASE 
FREE SITE TITRATION 
Nigel Fleming, Arlington, Mass., assignor to McLean Hospital, 
Boston, Mass. 
Filed May 27, 1987, Ser. No. 54,635 
Int. C1.5 GOIN 31/16, 33/548 


US. Cl. 436—86 
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1. A method for quantitating a protein analyte in a sample, 

comprising: 

a) contacting a sample suspected of containing the protein 
analyte onto an immunologically unreactive solid phase 
support having binding sites thereon for a sufficient 
amount of time to effect immogilization of the protein 
analyte, wherein said protein analyte is bound directly to 
said solid phase support without the aid of an intermediate 
binding molecule; 

b) contacting said solid phase support with a detectably 
labeled titrating protein to bind to all the binding sites on 
said solid phase support unoccupied by the protein ana- 
lyte; 

c) incubating said detectably labeled titrating protein with 
said support for a sufficient amount of time to allow said 
titrating protein to bind to said binding sites on said solid 
phase support unoccupied by the protein analyte; 

d) separating said solid support from the incubation mixture 
obtained in step c); and 

e) detecting the bound titrating protein and thereby detect- 
ing and quantifying the protein analyte. 


5,098,847 

METHOD AND APPARATUS FOR PORTABLE TESTING 
OF PRODUCTS FROM PROCESSING COLUMN 
Brian H. Welker, 13818 Florence Rd., Sugar Land, Tex. 77478 
Filed Aug. 24, 1990, Ser. No. 571,701 
Int. C1.5 GOIN 31/22 

USS. Cl. 436—180 10 Claims 
1. A method of conducting a test at a remote, inconvenient, 
dangerous or unaccessible location on a chemical processing 

plant which comprises the steps of: 
(a) in a test chamber defined by a cylinder between two 
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heads including a piston therein, the preliminary step of 
closing the test chamber to minimum volume by moving 
the piston to one end of the chamber; 

(b) moving a portable test equipment to the location on the 
chemical processing plant where the test is to be per- 
formed, the portable test equipment containing said test 
chamber; 

(c) connecting a product supply line from the chemical 
processing plant to the test equipment to obtain a fluid 
sample therefrom for delivery into the test chamber of the 
portable equipment; 

(d) filling the chamber in the test equipment to a specified 
amount with a measured volume of the product from the 
chemical process plant wherein this step is accompanied 


by forming an indication visible to the personnel that the 
chamber has been filled, wherein the filling step fills suffi- 
ciently with the product to force the piston toward an 
opposite end of the chamber and including the step of 
evacuating the chamber at the opposite end to enable 
piston movement, and further including the step of operat- 
ing a valve means to isolate the chamber after filling; 

(e) testing the product in the chamber with a reagent 
wherein the testing is accomplished by forcing the prod- 
uct from the chamber into a test system having a reagent 
therein, and further wherein an indication of the test 
results is obtained; and 

(f) disconnecting the product supply line from the process- 
ing plant. 


5,098,848 
METHOD AND APPARATUS FOR MEASURING THE 
AIR CONTENT OF WATER-SOLUBLE OXIDIZERS 
Dieter Kley; Stefan Gilge, both of Jiilich; Jelena Jeftic, Zagreb, 
and Andreas Volz-Thomas, Erkelenz-Hetzerath, all of Fed. 
Rep. of Germany, assignors to Forschungszentrum Jiilich 
GmbH, Postfach Jiilich, Fed. Rep. of Germany 
Filed Sep. 12, 1990, Ser. No. 581,276 
Claims priority, application Fed. Rep. of Germany, Sep. 19, 
1989, 3931193 
Int. Cl.5 GOIN 27/00 
USS. Cl. 436—150 4 Claims 
1. A method of measuring the water-soluble oxidizers con- 
tained in air in which air to be analyzed is exposed in concur- 
rent flow to the affect of an aqueous stripper liquid, from 
which gas is thereafter separated, said method comprising the 
steps of: 
after the exposure of the air to the aqueous stripper liquid 
and the separation of gas therefrom, mixing the stripper 
liquid containing the oxidizers with a liquid containing an 
iodide; 
reacting the stripper liquid and the iodide-containing liquid 


OFFICIAL GAZETTE 


MARCH 24, 1992 


together in the presence of a catalyst to produce iodine in 
solution; 

thereafter passing the solution containing the iodine and 
other reaction products into a flow-through electrochemi- 
cal concentration cell having a flow-through cathode 
chamber and an anode chamber, in which chambers elec- 
trodes are respectively provided, a concentrated ioide 
solution being provided in said anode chamber, while 


continuously producing an electrical measurement, repre- 
sentative of the amount of iodine produced by said reac- 
tion in a circuit in which said electrodes participate; 

continuously measuring, concurrently, the quantity of air 
exposed to said stripper liquid, and 

continuously determining the oxidizing agent concentration 
in air with reference both to said electrical measurement 
and to said measurement of the quantity of air exposed to 
said stripper liquid. 


5,098,849 
MATERIAL AND METHOD TO REDUCE NON-SPECIFIC 
BINDING OF A LABELLED MATERIAL 

Fred J. Hilerio, San Jose, and Stefan J. Kirchanski, Mountain 

View, both of Calif., assignors to Becton Dickinson and Com- 

pany, Franklin Lakes, N.J. 

Filed Jul. 13, 1988, Ser. No. 218,712 
The portion of the term of this patent subsequent to Mar. 31, 
2004, has been disclaimed. 
Int. Cl.5 GOIN 33/566, 33/53; C12Q 1/00 

U.S. Cl. 436—501 51 Claims 

1. In a method of identifying and enumerating non-ery- 
throcyte cells in blood wherein an aliquot of a blood sample to 
be studied is provided, one or more select subclasses of non- 
erythrocyte cells is selectively tagged by incubating the aliquot 
with one or more labelled materials which are selectively 
reactive with distinct antigenic targets on the surface of the 
select subclasses, the erythrocytes in the aliquot are lysed, the 
aliquot is passed, substantially a cell at a time through an area 
of focused optical stimulation while detecting light scattered 
by and emitted from the cell and the cell of the selected sub- 
class are differentiated based at least in part on comparison of 
the predetermined fluorescence response in the detected light, 
the improvement comprising utilizing a lysing agent compris- 
ing the mixture of an aqueous solution of 

a) a short chain aliphatic aldehyde with carbon chain length 

of one to four, 

b) an alkali or alkaline earth salt of a weak acid, 

c) a polyhydric alcohol, and 

d) one or more polyanions. 
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5,098,850 
PROCESS FOR PRODUCING SUBSTRATE FOR 
SELECTIVE CRYSTAL GROWTH, SELECTIVE CRYSTAL 
GROWTH PROCESS AND PROCESS FOR PRODUCING 
SOLAR BATTERY BY USE OF THEM 
Shoji Nishida, Nagahama, and Takao Yonehara, Atsugi, both of 
Japan, assignors to Canon Kabushiki Kaisha, Tokyo, Japan 
Filed Jun. 14, 1990, Ser. No. 537,818 
Claims priority, application Japan, Jun. 16, 1989, 1-152410 
Int. Cl.5 HOIL 31/18, 31/0368, 31/0392 
U.S. Cl. 437—4 22 Claims 
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19. A process for producing a solar battery, comprising the 
steps of: 

continuously moving an electroconductive substrate within 
a chamber which can be reduced in pressure and forming 
on the surface of said substrate a layer of an insulating 
material comprising a nonnucleation surface having a 
lower nucleation density than said substrate surface; 

applying an electrical field concentrated on a desired region 
comprising the layer comprising the insulating material 
forming said nonnucleation surface to remove said region, 
thereby exposing a region of said electroconductive sub- 
strate having a sufficiently small area so as to form only a 
single nucleus from which a single crystal is to be grown; 

applying crystal growth treatment to said electroconductive 
substrate to grow a single crystal from the nucleus formed 
on said exposed electroconductive substrate surface; 

growing thereon a crystal opposite in conductivity type 
from the crystal growth from said nucleus; and 

forming electrodes comprising a layer of an electroconduc- 
tive material on said crystal of opposite conductivity type. 


5,098,851 
FABRICATING A SEMICONDUCTOR 
PHOTODETECTOR BY ANNEALING TO SMOOTH THE 
PN JUNCTION 
Kazuhiro Ito, Tokyo; Kazuyuki Nagatsuma, Hachioji; Hiroshi 
Matsuda, Kanagawa, and Ichiro Fujiwara, Kawasaki, all of 
Japan, assignors to Hitachi, Ltd., Tokyo, Japan 
Filed Feb. 2, 1990, Ser. No. 474,336 
Claims priority, application Japan, Feb. 10, 1989, 1-029802 
Int. Cl.5 HOIL 31/18 


US. Cl. 437—5 18 Claims 
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1. A method of fabricating a semiconductor photodetector 
comprising the subsequent steps of: 
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diffusing impurities into a semiconductor substrate to form a 
pn junction in said semiconductor substrate; 

depositing a film made of a material different from said 
semiconductor substrate on a surface region of said semi- 
conductor substrate above at least a central portion of said 
pn junction of said semiconductor substrate; and 

re-diffusing said impurities diffused into said semiconductor 
substrate in said semiconductor substrate by annealing to 
make a rugged boundary plane of said pn junction even. 


5,098,852 
METHOD OF MANUFACTURING A SEMICONDUCTOR 
DEVICE BY MEGA-ELECTRON VOLT ION 
IMPLANTATION 
Yoshiko Niki, Tokyo; Soichi Nadahara, Inagi, and Masaharu 
Watanabe, Kawasaki, all of Japan, assignors to Kabushiki 
Kaisha Toshiba, Kawasaki, Japan 
Filed Jul. 5, 1990, Ser. No. 548,548 
Claims priority, application Japan, Jul. 5, 1989, 1-173559 
Int. Cl.5 HOIL 21/306, 21/265 
US. Cl. 437—11 
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8. A method of simultaneously forming a p-type semicon- 
ductor region and a gettering site, comprising the steps of: 

selectively ion-implanting a p-conductivity imparting impu- 
rity into a semiconductor substrate such that said im- 
planted ion region has a concentration distribution of said 
impurity from the surface into the substrate, said substrate 
containing contaminant elements, and said concentration 
distribution having a peak value of said impurity at a 
predetermined depth into said substrate, thereby forming 
a gettering site by the implanted ions in the vicinity of the 
peak value, and a p-type device active region comprising 
an implanted ion portion positioned shallower than said 
gettering site; and 

performing a heat treatment on said semiconductor substrate 
in which said gettering site is formed, at a predetermined 
temperature, causing said gettering site to getter contami- 
nant elements. 


5,098,853 
SELF-ALIGNED, PLANAR HETEROJUNCTION 
BIPOLAR TRANSISTOR AND METHOD OF FORMING 
THE SAME 
Marion D. Clark, Newbury Park; William E. Stanchina, Thou- 
sand Oaks, and K. Vaidyanathan, Westlake Village, all of 
Calif., assignors to Hughes Aircraft Company, Los Angeles, 
Calif. 
Filed Nov. 2, 1988, Ser. No. 266,378 
Int. Cl.5 HO1IL 21/265, 29/72, 29/205 
USS. Cl. 437—31 7 Claims 
1. A method of forming a self-aligned heterojunction bipolar 
transistor (HBT), comprising: 
forming a selective area base layer over a semi-insulating 
semiconductor substrate, 
doping said base layer to one type doping, 
masking said base layer with a mask having a junction defin- 
ing opening, 
implanting dopant particles of opposite type doping to said 
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base doping into said substrate immediately below said 
base layer through said junction defining opening to estab- 
lish a collector region in the substrate, said collector re- 
gion forming a junction with the base layer which is 
aligned with said junction defining opening, 


forming an emitter on said base through said opening, said 
emitter establishing a junction with said. base which is 
defined by said opening and substantially aligned with the 
base-collector junction, and 

establishing base, collector and emitter contacts. 


5,098,854 
PROCESS FOR FORMING SELF-ALIGNED SILICIDE 
BASE CONTACT FOR BIPOLAR TRANSISTOR 
Ashok K. Kapoor, Palo Alto, and Hemraj K. Hingarh, San Jose, 
both of Calif., assignors to National Semiconductor Corpora- 
tion, Santa Clara, Calif. 

Continuation of Ser. No. 293,540, Jan. 3, 1989, abandoned, 
which is a continuation of Ser. No. 8,044, Jan. 21, 1987, 
abandoned, which is a continuation of Ser. No. 629,039, Jul. 9, 
1984, abandoned. This application Nov. 1, 1990, Ser. No. 609,130 
Int. Cl.5 HOIL 21/331, 21/283 


US. Cl. 437—31 11 Claims 


1. A process for forming a bipolar transistor comprising the 
steps of: 

providing a lightly doped silicon substrate of a first conduc- 
tivity type; 

forming a heavily doped buried layer of a second conductiv- 
ity type on a portion of said substrate; 

growing a lightly doped epitaxial layer of said second con- 
ductivity type on top of said buried layer; 

forming a field oxide layer extending into said epitaxial layer 
to divide said epitaxial layer into first and second regions; 

doping said first region with impurities of a first type to form 
a lightly doped base region of said first conductivity type; 

depositing a layer of polycrystalline silicon upon the upper 
surface of said substrate; 

doping said polycrystalline silicon with impurities of a sec- 
ond type to form a heavily doped layer of said second 
conductivity type; 

selectively removing portions of said polycrystalline silicon 
leaving an emitter contact region positioned above and 
contacting said base region, and leaving a collector tap 
region above and contacting said second region, said 
emitter and collector tap regions having side walls extend- 
ing upward from said base and second regions, respec- 
tively; 

growing an oxide compound on top of said substrate; 

depositing additional oxide material on top of said oxide 
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compound, the oxide compound and oxide material to- 
gether forming a first oxide layer; 

removing most of said first oxide layer by anisotropically 
etching said first oxide layer until the upper surfaces of 
said collector tap, base, and emitter regions are free of 
oxide, leaving a residual amount of oxide on said side 
walls; 

depositing a layer of a first metal upon the upper surface of 
said base region and said emitter region; 

heating said layer of a first metal to an elevated temperature 
for a period of time sufficient for a silicide to form be- 
tween said first metal and the silicon exposed on the upper 
surface of said base region and said emitter region, 
wherein said silicide forms a base contact and an emitter 
contact that are separated from each other by said residual 
amount of oxide; and 

removing excess first metal not forming said silicide. 

2. A process for forming a bipolar transistor and a resistor 


comprising the steps of: 


providing a lightly doped silicon substrate of a first conduc- 
tivity type; 

forming a heavily doped buried layer of a second conductiv- 
ity type on a portion of said substrate; 

growing a lightly doped epitaxial layer of said second con- 
ductivity type on top of said buried layer; 

forming a field oxide layer extending into said epitaxial layer 
to divide said epitaxial layer into first and second regions; 

doping said first region with impurities of a first type to form 
a lightly doped base region of said first conductivity type; 

depositing a layer of polycrystalline silicon upon the upper 
surface of said substrate; 

forming a resistor oxide layer on top of said layer of poly- 
crystalline silicon; 

removing portions of said resistor oxide layer to expose 
regions wherein doping is desired, and leaving said resis- 
tor oxide layer over a resistive element region of said 
polycrystalline silicon; 

doping said exposed regions of said polycrystalline silicon 
with impurities of a second type to form a heavily doped 
layer of said second conductivity type; 

selectively removing portions of said polycrystalline silicon 
leaving an emitter contact region positioned above and 
contacting said base region, and leaving a collector tap 
region above and contacting said second region, said 
emitter contact and collector tap regions having side walls 
extending upward from said base and second regions, and 
leaving first and second resistor contacts each coupled to 
an end of said resistive element region, respectively; 

growing an oxide compound on top of said substrate; 

depositing additional oxide material on top of said oxide 
compound, the oxide compound and oxide material to- 
gether forming a first oxide layer; 

removing most of said first oxide layer by anisotropically 
etching said first oxide layer until the upper surfaces of 
said collector tap, base, and emitter regions are free of 
oxide, leaving a residual amount of oxide on said side 
walls; 

depositing a layer of a first metal upon the upper surface of 
said base region; 

heating said layer of a first metal to an elevated temperature 
for a period of time sufficient for a silicide to form be- 
tween said first metal and the silicon exposed on the upper 
surface of said base region, wherein said silicide forms a 
base contact that is separated from said emitter region by 
said residual amount of oxide; and 

removing excess first metal not forming said silicide. 
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5,098,855 
SEMICONDUCTOR DEVICE AND METHOD OF 
PRODUCING THE SAME 
Kazuhiro Komori, Kodaira; Kenichi Kuroda, Tachikawa, both of 
Japan, and June Sugiura, Troy, N.Y., assignors to Hitachi, 
Ltd., Tokyo, Japan 
Division of Ser. No. 291,647, Dec. 29, 1988, Pat. No. 4,918,501, 
which is a continuation of Ser. No. 10,998, Feb. 5, 1987, 
abandoned, which is a division of Ser. No. 736,770, May 22, 
1985, Pat. No. 4,663,645. This application Mar. 28, 1990, Ser. 
No. 479,151 
Claims priority, application Japan, May 23, 1984, 59-102555; 
Aug. 13, 1984, 59-167825 
Int. Cl.5 HO1L 21/70, 27/00 
US. Cl. 437—52 
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1. A method of producing a semiconductor device provided 
with first and second MISFETs, each having a gate electrode 
and a semiconductor region as a source or drain region, said 
semiconductor region comprising a first semiconductor region 
and a second semiconductor region, the second semiconductor 
region being formed between said first semiconductor region 
and said gate electrode, said second semiconductor region 
having a lower impurity concentration than that of said first 
semiconductor region, said method comprising: 

a step of forming said second semiconductor region of said 

first MISFET after forming said gate electrode; 

a step of forming said second semiconductor region of said 
second MISFET after forming said gate electrode, said 
second semiconductor region of said second MISFET 
having a lower impurity concentration than that of said 
second semiconductor region of said first MISFET; and 

a step of forming said first semiconductor region after form- 
ing said second semiconductor region. 


5,098,856 
AIR-FILLED ISOLATION TRENCH WITH 
CHEMICALLY VAPOR DEPOSITED SILICON DIOXIDE 
CAP 

Klaus D. Beyer, Poughkeepsie; Louis L. Hsu, and Subodh K. 

Kulkarni, both of Fishkill, all of N.Y., assignors to Interna- 

tional Business Machines Corporation, Armonk, N.Y. 

Filed Jun. 18, 1991, Ser. No. 717,267 
Int. Cl.5 HOIL 21/76 


US. Cl. 437—65 17 Claims 


EL 


32 


hy Phd 


SN 


1. A method of fabricating an integrated circuit with air- 
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filled isolation trenches covered by a silicon dioxide cap to seal 
the trenches, comprising the steps: 

forming a trench in a passivated surface of a semiconductor 

substrate; 

partially filling said trenches with a material that can be 

removed through a plurality of small openings in said cap; 
depositing a silicon dioxide layer onto said passivated sur- 
face so that said silicon dioxide layer fills said trenches; 
forming openings in said silicon dioxide layer, which open- 
ings extend to said material in said trenches; 
removing said material from said trenches through said 
Openings; and 

depositing silicon dioxide to fill said openings. 

3. A method of fabricating an integrated circuit with air- 
filled isolation trenches covered by a silicon dioxide cap to seal 
the trenches, comprising the steps: 

forming a plurality of intersecting trenches in a passivated 

surface of a semiconductor substrate; 

partially filling said trenches with a material that can be 

removed through small openings in said cap; 

depositing a silicon dioxide layer onto said passivated sur- 

face by a conformal chemical vapor deposition of silicon 
dioxide so that said silicon dioxide layer fills said trenches 
and recesses form in said silicon dioxide layer at trench 
intersections; 

etching said silicon dioxide layer back to said passivated 

surface to form openings in said silicon dioxide layer at 
said trench intersections which openings extend to said 
material in said trenches; 

removing said material from said trenches through said 

openings; and 

chemically vapor depositing silicon dioxide to fill said open- 

ings. 


5,098,857 
METHOD OF MAKING SEMI-INSULATING GALLIUM 
ARSENIDE BY OXYGEN DOPING IN METAL-ORGANIC 
VAPOR PHASE EPITAXY 

Thomas F. Kuech, Peekskill, and Michael A. Tischler, Croton- 

on-Hudson, both of N.Y., assignors to International Business 

Machines Corp., Armonk, N.Y. 

Filed Dec. 22, 1989, Ser. No. 455,695 
Int. Cl.5 HO1L 21/20 

US. Cl. 437—107 
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1. A method of forming semi-insulating gallium arsenide on 


a substrate comprising the steps of: 


introducing a reactant gas containing gallium, a reactant gas 
containing arsenic and a reactant gas of an aluminum 
alkoxide into an metal-organic vapor phase epitaxy reac- 
tion chamber, said aluminum alkoxide is of the formula: 


R2Al0R’ 


wherein: 
R is an organic ligand and 
R’ is an organic ligand the same as or different from R; and 
reacting said gases too deposit an epitaxial layer of oxygen 
doped gallium arsenide on said substrate. 
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5,098,858 
JUNCTION BETWEEN METAL AND 
ZINCBLENDE-TYPE III-V COMPOUND 
SEMICONDUCTOR AND MANUFACTURING METHOD 
THEREOF 


Kazuyoshi Ueno, and Kazuyuki Hirose, both of Tokyo, Japan, 


assignors to NEC Corporation, Japan 
Filed Jun. 29, 1990, Ser. No. 545,876 
Claims priority, application Japan, Jun. 30, 1989, 1-170072 
Int. Cl.5 HOIL 21/44 
US. Cl. 437—176 


1. A method of manufacturing a metal-semiconductor junc- 
tion comprising: 

the step of forming a 22 surface superstructure on a (111) 

A surface of a zincblende-type III-V compound semicon- 
ductor; and 

the step of depositing a metal on said surface superstructure. 


5,098,859 
METHOD FOR FORMING DISTRIBUTED BARRIER 
COMPOUND SEMICONDUCTOR CONTACTS 
Thomas N. Jackson, Peekskill; Masanori Murakami, Goldens 
Bridge; William H. Price, East Rockaway; Sandip Tiwari, 
Ossining; Jerry M. Woodall, Bedford Hills, and Steven L. 
Wright, Yorktown Heights, all of N.Y., assignors to Interna- 
tional Business Machines Corporation, Armonk, N.Y. 
Continuation of Ser. No. 183,473, Apr. 15, 1988, abandoned, 
which is a continuation of Ser. No. 876,063, Jun. 19, 1986, 
abandoned. This application Oct. 3, 1988, Ser. No. 252,634 
Int. Cl.5 HOIL 21/44, 21/48 
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1. In a method of making a metal contact to a higher band 
gap compound semiconductor material wherein a lower band 
gap compound semiconductor region is interposed between 
said metal and said higher band gap semiconductor material, 
the improvement comprising: 

placing a quantity of a lower band gap compound semicon- 

ductor material having a lattice spacing difference greater 
than 1.5% with respect to said higher band gap compound 
semiconductor material and having a doping level greater 
than 10!7 atoms/cc in contact with said higher band gap 
compound semiconductor material to lower the effective 
internal barrier, and 


MARCH 24, 1992 


annealing for a time and at a temperature sufficient to further 
lower the effective internal barrier. 


5,098,860 
METHOD OF FABRICATING HIGH-DENSITY 
INTERCONNECT STRUCTURES HAVING 
TANTALUM/TANTALUM OXIDE LAYERS 
Kishore K. Chakravorty, Issaquah, and Minas H. Tanielian, 
Bellevue, both of Wash., assignors to The Boeing Company, 


12 Claims Seattle, Wash. 


Filed May 7, 1990, Ser. No. 520,174 
Int. Cl.5 HOML 21/44 
US. Cl. 437—195 
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1. A method for preparing a metal/dielectric high-density 

interconnect structure, comprising: 

(a) providing a substrate coated on its upper surface with 
patterned electroplating seed layers, and a photosensitive 
dielectric layer photopatterned thereover, which exposes 
the electroplating seed layers; 

(b) depositing on said dielectric and exposed electroplating 
seed layers a substantially continuous layer of tantalum; 
(c) forming a substantially continuous layer of anodic tanta- 
lum oxide on said tantalum layer to produce a tantalum/- 

tantalum oxide layer; 

(d) patterning said tantalum/tantalum oxide layer to expose 
said electroplating seed layers while maintaining electrical 
connection between said electroplating seed layers and 
said tantalum layer; 

(e) electroplating a metal conductor on said electroplating 
seed layers; and 

(f) removing exposed tantalum/tantalum oxide layers to 
electrically isolate said metal conductor lines, and to 
thereby produce a planar interconnect structure. 


5,098,861 
METHOD OF PROCESSING A SEMICONDUCTOR 
SUBSTRATE INCLUDING SILICIDE BONDING 
Scott C. Blackstone, Mesa, Ariz., assignor to Unitrode Corpora- 
tion, Billerica, Mass. 
Filed Jan. 8, 1991, Ser. No. 638,833 
Int. Cl.5 HOIL 2/1/22 
U.S. Cl. 437—200 8 Claims 
1. A method of processing at least two semiconductor wa- 
fers, for providing a semiconductor substrate adapted for being 
further processed to define one or more vertical, semiconduc- 
tor elements, comprising the steps of: 
forming a metal silicide layer on at least a portion of at least 
one generally planar surface of a first semiconductor 
wafer; 
bonding said metal silicide layer and said first semiconductor 
wafer to an oxidized surface of a second semiconductor 
wafer, for forming a bonded semiconductor substrate; and 
after said step of bonding, further processing said semicon- 
ductor substrate to define in said first semiconductor 
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wafer portion of said bonded semiconductor substrate, a 
plurality of vertical semiconductor elements, said step of 
further processing said bonded semiconductor substrate 
including at least the steps of: 

introducing an impurity substance into said first semicon- 
ductor wafer; 

diffusing said impurity substance vertically through said first 
semiconductor wafer into said metal silicide layer; 


ae 
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laterally diffusing said impurity substance into at least a 
portion of said metal silicide layer; and 

vertically up-diffusing said impurity substance from said 
metal silicide layer into a region of said first semiconduc- 
tor wafer adjacent said portion of metal silicide layer into 
which has been laterally diffused said impurity substance. 


5,098,862 

METHOD OF MAKING OHMIC ELECTRICAL CONTACT 

TO A MATRIX OF SEMICONDUCTOR MATERIAL 
Brian M. Ditchek, Milford, and Marvin Tabasky, Peabody, both 

of Mass., assignors to GTE Laboratories Incorporated, Wal- 

tham, Mass. 

Filed Nov. 7, 1990, Ser. No. 610,472 
Int. Cl.5 HOIL 21/283, 21/31 
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1. The method of making ohmic electrical contact to a ma- 
trix of semiconductor material having conductive elements 
embedded therein comprising 

providing a body including a matrix of single crystal semi- 

conductor material having disposed therein an array of 
individual rods of conductive material forming rectifying 
barriers at the interfaces of the rods and the semiconduc- 
tor material, said rods being disposed generally parallel to 
each other and being distributed throughout said body 
with one ends thereof being exposed at a surface of said 
body; 

removing conductive material from conductive elements 

exposed at a selected area of said surface to form holes 

extending from said surface to underlying conductive 

material of said conductive elements in said selected area; 
filling said holes with insulating material; and 

forming a conductive member in ohmic contact with semi- 

conductor material within said selected area, said conduc- 
tive member not extending through said insulating mate- 
rial to said underlying conductive material of said conduc- 
tive elements. 
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5,098,863 
METHOD OF STABILIZING LEAD DIMENSIONS ON 
HIGH PIN COUNT SURFACE MOUNT I.C. PACKAGES 
Mitch Dolezal, Phoenix; Debendra Mallik, Mesa, and Steve 
Prough, Phoenix, all of Ariz., assignors to Intel Corporation, 
Santa Clara, Calif. 
Filed Nov. 29, 1990, Ser. No. 619,871 
Int. Cl.5 HOIL 21/56 
US. Cl. 437—211 
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1. A method for producing a leadframe for use in packaging 
an integrated circuit for surface mount comprising the steps of 
(a) forming a bare leadframe having a plurality of sets of 
leads emanating therefrom, which sets of leads each have 
a top surface and a bottom surface and are for coupling to 

the integrated circuit; 

(b) adhering a set of inner strips of a film/adhesive combina- 
tion to the top surface and the bottom surface of each of 
said plurality of sets of leads; 

(c) adhering a set of outer strips of a film/adhesive combina- 
tion to the top surface and the bottom surface of each of 
said plurality of sets of leads; 

(d) aligning a set of copper strips on said set of outer strips 
such that each copper strip is aligned on a corresponding 
outer strip, each of said copper strips having two ends; 

(e) curing said adhesive of said film/adhesive combination 
under heat and pressure so that the adhesive flows sub- 
stantially void free and substantially completely embeds 
each of said plurality of sets of leads; 

(f) attaching said two ends of each of said copper strips to 
said leadframe. 


5,098,864 

PROCESS FOR MANUFACTURING A METAL PIN GRID 
ARRAY PACKAGE 

Deepak Mahulikar, Meriden, Conn., assignor to Olin Corpora- 

tion, New Haven, Conn. 
Division of Ser. No. 442,877, Nov. 29, 1989. This application 
Jan. 14, 1991, Ser. No. 640,794 

Int. Cl.5 HO1L 21/60 

US. Cl. 437—221 
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1. A process for the manufacture of a pin grid array package, 
comprising the steps of: 
forming a first array of holes in a metal or metal alloy base 
component; 
electrically interconnecting a plurality of terminal pins to a 
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circuit, said terminal pins forming a configuration corre- 
sponding to said first array of holes; 

inserting said plurality of terminal pins through first array of 
holes; 

disposing a first polymer sealant between said circuit and 
said base component and a second polymer sealant be- 
tween a cover component and said circuit; and 

bonding said cover component to said base component with 
said circuit disposed therebetween and while flowing said 
polymer sealant into said first array of holes. 


5,098,865 

HIGH STEP COVERAGE SILICON OXIDE THIN FILMS 

Jose R. Machado, 2805 Windy Hill Rd., Allentown, Pa. 18103; 
Terry A. Francis, 1535 Shaw Dr., and Hans P. W. Hey, 1483 
Myrtle Ave., both of San Jose, Calif.95118 - 

Continuation-in-part of Ser. No. 430,832, Nov. 2, 1989, 
abandoned. This application Jul. 30, 1991, Ser. No. 738,065 
Int. Cl.5 HO1IL 27/02 
US. Cl. 437—238 
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1. The process for preparing high step coverage silicon 
dioxide coatings on semiconductor wafers in the manufacture 
of semiconductor devices comprising the steps of: 

placing a silicon semiconductor wafer having surface dis- 

continuities with a width/height aspect ratio of between 
1.5 and 2.0 to be coated in a process chamber; 
heating the wafer in the process chamber to a temperature of 
from about 200° C,. to about 400° C., and maintaining said 
temperature during the deposition of silicon dioxide; 
maintaining the pressure in the process chamber at from 
about | to 3 torr during the deposition of silicon dioxide; 
introducing a mixture consisting essentially of disilane and 
nitrous oxide into the process chamber and maintaining 
the wafer in an atmosphere consisting essentially of a 
gaseous mixture of disilane and nitrous oxide; and 
initiating and maintaining plasma enhanced chemical vapor 
deposition of silicon dioxide from said gaseous mixture by 
applying radio frequency energy at about 0.04 W/cm? to 
0.12 W/cm? to the wafer to create a plasma adjacent the 
surface of said wafer to produce. a coating having a high 
step coverage of at least 0.55 at an aspect ratio on the 
wafer between 1.5 and 2.0. 


5,098,866 
METHOD FOR REDUCING HOT-ELECTRON-INDUCED 
DEGRADATION OF DEVICE CHARACTERISTICS 
David R. Clark, Garland, and Charlotte M. Tipton, Allen, both 
of Tex., assignors to Texas Instruments Incorporated, Dallas, 
Tex. 
Filed Dec. 27, 1988, Ser. No. 290,073 
Int. Cl.5 HOIL 21/302, 21/28 
US. Cl, 437—239 8 Claims 
3. A method for protecting a semiconductor device from 
hot-electron-induced degradation, comprising the steps of: 
growing a sacrificial oxide on a silicon surface; 


OFFICIAL GAZETTE 


MARCH 24, 1992 


etching said surface with anhydrous hydrofluoric acid and 
nitrogen to remove most of said sacrificial oxide; 

rinsing the device in deionized water; 

drying the device; 

re-etching said surface in anhydrous hydrofluoric acid and 
nitrogen to remove the remaining sacrificial oxide and to 
form a fluorinated-silicon compound interface region; and 

growing a gate oxide on said interface region. 


GROW A SACRIFICIL OXIDE OVER A SILICON SURFACE 


6. A method for protecting a semiconductor device from 
hot-electron-induced degradation, comprising the steps of: 

growing a sacrificial oxide on a silicon surface; 

exposing said sacrificial oxide to moistened nitrogen and 
anhydrous hydrofluoric acid to etch said sacrificial oxide 
and form a fluorinated-silicon compound interface region 
having sufficiently strong molecular bonds that hot elec- 
trons cannot break such bonds to create charge traps; and 

growing a gate oxide on said interface region. 


5,098,867 
HEAT TREATMENT FOR COMPOUND 
SEMICONDUCTOR WAFER 
Joo S. Park, Suweon, Rep. of Korea, assignor to Samsung Elec- 
tronics Co., Ltd., Suweon, Rep. of Korea 
Filed Nov. 13, 1990, Ser. No. 612,573 
Int. Cl.5 HOIL 21/324 
US. Cl. 437—247 


1. A method for heat treatment of a compound semiconduc- 
tor wafer having a nonuniform surface, said wafer including 
high-volatile elements, said method comprising the steps of: 

a. positioning the compound semiconductor wafer in a 

groove of a slider and a reagent in a well of a holder, and 
melting the reagent in the well of the holder by a first 
heating after sealing-up the well of the holder; 

. moving the slider to reconcile the groove thereof with the 
well of the holder, covering the entire surface of the 
compound semiconductor wafer with the melted reagent 
and subjecting the semiconductor wafer covered with the 
melted reagent to a second heating for a time and at a 
temperature sufficient to cause uniform distribution of the 
reagent on the surface of the semiconductor wafer; and 

. separating the groove from the well and cooling the com- 
pound semiconductor wafer with the reagent distributed 
thereon at a rate and to a temperature at which the reagent 
forms an epitaxial layer on the semiconductor wafer 
which renders the surface of the semiconductor wafer 
uniform. 
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5,098,868 
VANADIUM-BASED SUPERCONDUCTING METALLIC 
OXIDES 
Kai W. Wong, Lawrence; Wai-Yim Ching, Leawood, both of 
Kans.; Peter C. W. Fung, Victoria Road, Hong Kong; Fui T. 
Chan, and Zhengzhi Sheng, both of Fayetteville, Ark., assign- 
ors to University of Kansas, Lawrence, Kans. 
Continuation-in-part of Ser. No. 421,015, Oct. 13, 1989, 
abandoned. This application Oct. 1, 1990, Ser. No. 590,916 
Int. Cl.5 CO1B 13/00; CO1F 11/02; C01G 31/02; HO1L 39/12 
US. Cl, 505—1 11 Claims 
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1. Superconducting oxides having predominantly an ortho- 
rhombic crystalline structure and being defined by the general 
formula 


(V1-xMx)AA1 —yMy)QxCumOr+ t 


where M is respectively selected from the group consisting of 
bismuth, and lead, A is calcium, Q is different than A and is 
selected from the group consisting of strontium, barium and 
calcium, x and t are individual numbers each respectively 
ranging from 0 to less than 1, y is from 0 to about 0.2, i is either 
2 or 3, j is either 0, 1 or 2, k is 2 or 3, m is either 1,2, or 3, r is 


an integer, and x and j are not simultaneously equal to 0, said 
oxide having a T, critical temperature of above about 100° K.., 
said oxide having been formed by initially mixing respective 
quantities of oxides of A, Q and Cu, sintering said initial mix- 
ture to form a precursor crystal structure, adding a quantity of 
at least vanadium oxide to the so-formed precursor crystal 
structure and sintering the resultant mixture to yield said oxide. 


5,098,869 
DIELECTRIC CERAMIC COMPOSITION 

Tadashi Morimoto; Norio Nakajima, both of Takefu, and 

Harunobu Sano, Kyoto, all of Japan, assignors to Murata 

Manufacturing Co., Ltd., Japan 

Filed Sep. 17, 1990, Ser. No. 583,601 
Claims priority, application Japan, Sep. 18, 1989, 1-241584 
Int. Cl.5 CO4B 35/49; CO3C 14/00 

US. Cl. 501—32 1 Claim 
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1. A dielectric ceramic composition consisting essentially of 
a main component of a ternary system Pb(MgyNby)O3—Pb- 
(CuyW4)03—PbTiO3, and containing a glass composition of 
the BaO-SiO2 system consisting essentially of 10 to 40 wt. % 
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BaO, 20 to 60 wt. % SiOz, 1 to 20 wt. % Li2O, 1 to 10 wt. % 
CaO, 1 to 10 wt. % SrO, 1 to 15 wt. % Al2O3 and 1 to 10 wt. 
% TiO with a melting point of 600° to 900° C. in an amount of 
0.5 to 1.5 parts by weight per 100 parts by weight of said main 
component, said main component having a composition repre- 
sented by the general formula: 


xPb(MgyNv3)03—yPb(Cuy W4)03—zPbTiO3 


wherein x, y and z are mol fractions of respective components 
and have a set of values falling with a polygon ABCD defined 
by points A, B, C and D in FIG. 1, and x+y+z=1.00, the set 
of x, y and z at each said point being as follows: 


5,098,870 
PROCESS FOR PREPARING SELF-SUPPORTING 
BODIES HAVING CONTROLLED POROSITY AND 
GRADED PROPERTIES AND PRODUCTS PRODUCED 
THEREBY 
Terry D. Claar, and William B. Johnson, both of Newark, Del., 
assignors to Lanxide Technology Company, LP, Newark, Del. 
Continuation-in-part of Ser. No. 551,750, Jul. 12, 1990, which is 
a continuation-in-part of Ser. No. 296,961, Jan. 13, 1989, Pat. 
No. 5,019,539. This application Jul. 23, 1990, Ser. No. 557,332 
Int. Cl.5 CO4B 35/10 
US. Cl. 501—87 


1. A method of producing a self-supporting body compris- 
ing: 

mixing at least one combustible material and at least one 
particulate parent metal in at least a portion of a bed or 
mass comprising a boron carbide material to form a reac- 
tion mixture; and 

heating said reaction mixture to a temperature which is 
sufficient to permit the combustion of said combustible 
material, said temperature being approximately equal to or 
less than the melting temperature of said at least one 
particulate parent metal; 

heating said reaction mixture to a temperature above the 
melting point of said at least one particulate parent metal 
and reacting said at least one particulate parent metal with 
said boron carbide material in a substantially inert atmo- 
sphere to form at least one boron-containing compound; 
and 

continuing said reaction for a time sufficient to produce a 
self-supporting body comprising at least one parent metal 
boron-containing compound, said self-supporting body 
having porosity. 
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5,098,871 

ALUMINUM BORATE CERAMIC MATRIX COMPOSITE 
Siba P. Ray, Murrysville, Pa., assignor to Aluminum Company 

of America, Pittsburgh, Pa. 

Filed Dec. 13, 1990, Ser. No. 626,962 
Int. Cl.5 CO4B 35/10, 35/52, 35/56 

USS. Cl. 501—95 18 Claims 

1. In a method of forming an improved ceramic matrix re- 
sulting from formation of aluminum borate from alumina and 
boria comprising the steps of: 

(a) providing a slurry comprised of aluminum oxide, boron 
oxide and an organic binder suspended in a liquid, the 
aluminum oxide and boron oxide being present to form 
aluminum borate; 

(b) introducing said slurry to a body of ceramic fibers to 
provide a green composite; 

(c) removing said liquid and said organic binder from said 
green composite; and 

(d) sintering said green composite to cause a reaction of 
aluminum oxide and boron oxide to form a ceramic matrix 
composite comprised of said body of ceramic fibers and 
aluminum borate, the reaction providing a volume expan- 
sion which aids in removal of pores resulting from said 
organic removal; the improvement comprising: 

providing said fibers with a coating which provides a stable 
interface between the fibers and the aluminum borate. 


5,098,872 
WEAR-RESISTANT MEMBER 

Shoko Suyama, Yamato; Yutaka Abe, Zushi, and Michiyasu 

Komatsu, Yokohama, all of Japan, assignors to Kabushiki 

Kaisha Toshiba, Kawasaki, Japan 

Filed Jul. 26, 1990, Ser. No. 557,775 
Claims priority, application Japan, Jul. 27, 1989, 1-195331 
Int. Cl.5 CO4B 35/58 

US. Cl, 501—97 11 Claims 

7. A method for producing a wear-resistant member com- 
prising: a step of adding and mixing 0.1 to 5% by weight of 
yttrium oxide powder as a sintering auxiliary to silicon nitride 
powder, a step of using said mixed powder as a raw material 
powder and molding it into a desired shaped wear-resistant 
member, a step of sintering said molded product so as to have 
a porosity of 2% or below, and a step of subjecting said sin- 
tered body to Hot Isostatic Pressing treatment so as to make its 
porosity 1% or below. 


5,098,873 
LOW CEMENT REFRACTORY 
Leslie C. Edwards, Watsonia; Paul J. Chiron, Box Hill North, 
and Raymond W. Shaw, North Balwyn, all of Australia, as- 
signors to Comalco Aluminum Limited, Melbourne, Australia 
PCT No. PCT/AU89/00436, § 371 Date Mar. 11, 1991, § 102(e) 
Date Mar. 11, 1991, PCT Pub. No. WO90/03957, PCT Pub. 
Date Apr. 19, 1990 
PCT Filed Oct. 5, 1989, Ser. No. 663,921 
Claims priority, application Australia, Oct. 5, 1988, PJ 0780 


Int. C1.5 CO4B 35/10 

USS. Cl. 501—128 8 Claims 

1. A low cement castable refractory comprising 85 to 96% 
by weight of a calcined ultrafine bauxite aggregate in which 
the ultrafine bauxite forming the aggregate is characterised by 
agglomerated particles of a size of less than 6 um, 2 to 10% by 
weight of a suitable cement material, 0 to 8% by weight of 
thixotropic agent and 0 to 2% by weight of suitable defloccu- 
lants and plasticizers. 
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5,098,874 
CERAMIC HEAD PAD MATERIALS 

Amarjit S. Brar, Edina, and Jagdish P. Sharma, Bloomington, 

both of Minn., assignors to Magnetic Peripherals Inc., Minne- 

tonka, Minn. 
Division of Ser. No. 247,188, Sep. 21, 1988. This application Jul. 

27, 1990, Ser. No. 564,721 
Int. Cl.5 CO4B 35/46 


US. Cl. 501—136 7 Claims 


KYOCERA INTERNATIONAL (T-7!5 H) 
NEW MATERIAL (WITH 6% SrOz) 


1. A calcium titanate head pad material, comprising 36-38%, 
by weight percent of calcium oxide and 55-58%, by weight 
percent of titanium oxide, including, as an essential ingredient, 
strontium oxide in a concentration of between 5% and 7% by 
weight percent. 


5,098,875 
PROCESS FOR PREPARING A ZIEGLER-NATTA TYPE 
CATALYST 
Jean-Claude A. Bailly, Martigues, and Patrick Behue, Istres, 
both of France, assignors to BP Chemicals Limited, London, 
England 


Filed Dec. 17, 1990, Ser. No. 628,220 
Claims priority, application France, Jan. 3, 1990, 90 00136 


Int. Cl. CO8F 4/68 

US. Cl. 502—10 9 Claims 

1. Process for the preparation of a catalyst of the Ziegler- 
Natta type based on a vanadium compound which is precipi- 
tated by reduction of vanadium onto a support of magnesium 
chloride, a process being characterized in the following steps: 
(1) bringing into contact within a liquid hydrocarbon a support 
comprising (i) from 80 to 99.5 mol % of magnesium dichloride 
which is substantially free from any product containing an 
Mg-C bond and (ii) from 0.5 to 20 mol % of an electron-donor 
compound (D1) free from labile hydrogen, the said support 
being in the form of spheroidal particles which have a mass- 
average diameter, Dm, from 10 to 100 microns and a particle 
size distribution such that the ratio of Dm to the number-aver- 
age diameter, Dn, of the particles is not higher than 3, succes- 
sively with at least one electron-donor compound (D2) con- 
taining labile hydrogen, and then with at least one organome- 
tallic compound capable of reducing a vanadium compound 
(2) washing the solid product from step 1 with a liquid hydro- 
carbon and (3) bringing the washed solid product into contact 
with one or more vanadium compounds which comprise halo- 
gen atom X and alkoxy radicals OR! and which are soluble in 
the liquid hydrocarbon, the halogen atoms X and the alkoxy 
radicals OR! being bonded to the same or different vanadium 
atoms. 
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5,098,876 
OLEFIN DISPROPORTIONATION CATALYST AND 
PROCESS 
Jiang-Jen Lin; Randall T. DePue, both of Houston, and Howard 
L. Fong, Sugar Land, all of Tex., assignors to Shell Oil Com- 
pany, Houston, Tex. 
Filed Aug. 27, 1990, Ser. No. 572,736 
Int. Cl.5 BO1J 31/00 


US. Cl. 502—150 29 Claims 


1. A disproportionation catalyst comprising at least one of 
molybdenum and rhenium supported on an inorganic oxide 
support promoted with an organoborane compound. 


5,098,877 
REFORMING/DEHYPROCYCLIZATION CATALYSTS 
Peter K. Coughlin, Yorktown, and Regis J. Pellet, Croton-On- 
Hudson, both of N.Y., assignors to UOP, Des Plaines, Ill. 
Continuation-in-part of Ser. No. 447,340, Jan. 18, 1990, 
abandoned, which is a continuation of Ser. No. 157,977, Feb. 19, 
1988, abandoned, which is a division of Ser. No. 844,951, Mar. 
27, 1986, Pat. No. 4,741,820. This application Dec. 10, 1990, Ser. 

No. 625,273 
Int. Cl.5 BOIS 29/02, 27/182 
U.S. Cl. 502—213 

1. A catalyst comprising effective amounts of: 

(a) at least one MP-NZMS characterized in the calcined 
form by an adsorption of isobutane of at least 2 percent by 
weight at a partial pressure of 500 torr and a temperature 
of 20° C. and also characterized by an adsorption of trieth- 
ylamine less than about 3 percent by weight at a partial 
pressure of 2.6 torr and a temperature of 22° C; 

(b) an inorganic-oxide carrier; 

(c) at least one halogen; and 

(d) at least one Group VIII metal component. 

12. A catalyst comprising effective amounts of; 

(a) one or more MP-NZMS selected from the group consist- 
ing of SAPO-11, SAPO-31, SAPO-40 and SAPO-41; 

(b) an alumina carrier; 

(c) A chlorine component present in an amount of between 
about 0.1 and 2 wt.% on an elemental basis, based on the 
weight of the carrier; and 


13 Claims 


5,098,878 
OXYCHLORINATION CATALYST COMPOSITIONS AND 
PROCESS OF MAKING SAME 

Robert P. Hirschmann; William O. Beard, Jr., both of Wichita; 

Eric L. Mainz, Colwich; Earl B. Smith, Newton, all, Kans., 

and Barry M. Little, Castelwood, S. Dak., assignors to Vulcan 

Materials Company, Wichita, Kans. 
Division of Ser. No. 451,303, Dec. 15, 1989, Pat. No. 5,004,849. 

This application Jan. 14, 1991, Ser. No. 641,170 
Int. Cl.5 BO1J 27/122 

U.S. Cl. 502—225 2 Claims 

1. A catalyst composition for use in the production of per- 
chloroethylene by oxychlorination of a Cz hydrocarbon in a 
fluidized bed, which composition comprises (A) a catalyst 
support composed of microspheroidal particles comprising 
between 90 and 99.8 percent alumina and between 10 and 0.2 
percent silica and having an initial surface area in excess of 20 
and less than 100 m2/g, and (B) 10 to 25 percent (based on said 
support) of a catalyst mixture of copper chloride, potassium 
chloride and magnesium chloride deposited on said support, 
(a) the ratio of copper chloride to potassium chloride in said 
salt mixture being between 1.2:1 and 3.0:1, she copper chloride 
being calculated as copper (II) chloride, and (b) the ratio of 
magnesium chloride to potassium chloride in said salt mixture 
being between 0.8:1 and 1.2:1, said salt mixture being deposited 
on said microspheroidal support at a catalyst loading Y which 
is dependent on the initial surface area of said microspheroidal 
support and is calculated from the equation 

Y (expressed in weight percent)=0.102X + 12.57+20%, 
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X being a figure corresponding to the initial surface area of 
the support expressed in square meters per gram. 


5,098,879 
CATALYST FOR PREPARATION OF 
ORTHO-ALKYLATED PHENOLS 
Ling-Wen Ho; Trong-Goang Lin, and Yung-Chu Peng, all of 
Miaoli Hsien, Taiwan, assignors to China Technical Consul- 
tants, Inc., Taipei, Taiwan 
Continuation of Ser. No. 410,833, Sep. 22, 1989, abandoned. This 
application Sep. 4, 1990, Ser. No. 577,065 
Int. Cl.5 BO1J 23/06, 23/34 
US. Cl. 502—324 6 Claims 
1. An improved catalyst for the production of ortho-alkyl 
phenols by vapor phase reaction of a phenol having at least one 
ortho-hydrogen with an alcohol, wherein the improvement 
comprises a catalyst comprising a mixture of manganic oxide, 
ferric oxide and zinc oxide in which the atom ratio of 
Mn:Fe:Zn is from 100:20:20 to 100:0.01:0.01 and including an 
alkali metal oxide, wherein the weight ratio of the alkali oxide 
to the manganic oxide is from 0.5-0.0001. 


5,098,880 
MODIFIED CARBON MOLECULAR SIEVES FOR GAS 
SEPARATION 

Thomas R. Gaffney, Allentown; Thomas S. Farris, Bethlehem; 
Alejandro L. Cabrera, Fogelsville, and John N. Armor, Ore- 
field, all of Pa., assignors to Air Products and Chemicals, Inc., 
AHentown, Pa. 

Filed Aug. 30, 1990, Ser. No. 575,474 
Int. C15 BO1J 20/20; CO1B 31/00; BO1D 53/02 
US. Cl. 502—432 6 Claims 


o 40 as 30 
ADSORBATE SIZE (ANGSTROMS) 


1. A process for making a modified carbon molecular sieve 
adsorbent, suitable for the separation of gases having differing 
molecular dimensions which affect their adsorption rates, by 
treating a starting carbon molecular sieve support wherein a 
portion of its micropores have a size in the range of about 4.5 
to 8 A which comprises: 

(a) contacting said starting support under pyrolysis condi- 
tions with a first volatile carbon-containing organic com- 
pound having a molecular dimension which precludes 
penetration of said micropores of about 4.5 to 8 A for a 
time sufficient to form a carbonaceous surface layer on 
said support, thereby forming an intermediate carbon 
molecular sieve having narrowed pore openings, and 

(b) contacting said intermediate carbon molecular sieve 
under pyrolysis conditions in the absence of said first 
organic compound and in the presence of a second volatile 
carbon-containing organic compound having a molecular 
dimension smaller than that of said first organic com- 
pound but large enough to preclude penetration of most of 
the micropores remaining in said intermediate carbon 
molecular sieve. 
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5,098,881 
HEAT SENSITIVE RECORDING MATERIAL 
Shigtetoshi Hiraishi, and Susumu Yamanobe, both of Tokyo, 
Japan, assignors to Mitsubishi Paper Mills Ltd., Tokyo, 
Japan 
Continuation of Ser. No. 420,828, Oct. 12, 1989, abandoned. 
This application Jun. 13, 1991, Ser. No. 715,009 
Claims priority, application Japan, Oct. 18, 1988, 63-263747 
Int. Cl.5 B41M 5/30 


US, Cl. 503—207 10 Claims 


1. A heat sensitive recording material which comprises a 
support, an aromatic isocyanate compound, an imino com- 
pound which reacts with said aromatic isocyanate compound 
upon application of heat to form a color and a metallic soap, 
said and said metallic soap having been pulverized simulta- 
neously and applied to said support as a condispersion. 


5,098,882 
HEAT-SENSITIVE RECORDING MEDIUM 
Hiroshige Teraji; Yasunori Shimada; Motokazu Aono, and Hisa- 
shi Yamamoto, all of Iyomishima, Japan, assignors to Daio 
Paper Corporation, Ehime, Japan 
Filed Aug. 20, 1990, Ser. No. 569,602 
Claims priority, application Japan, Aug. 24, 1989, 1-218340; 
Oct. 31, 1989, 1-284589 
Int. Cl.5 B41M 5/30 
U.S. Cl. 503—209 9 Claims 
1. A heat sensitive recording medium comprising, a support, 
a heat-sensitive color-developing layer disposed on said sup- 
port and containing a colorless or light-colored electron- 
donating dye precursor and an electron-accepting substance to 
react with the dye precursor to develop color, said dye precur- 
sor being a compound represented by the formula (I): 


wherein X represents CH3—(CH2)3—CH2 or CH3—CH- 
2—CH)p and Y represents CH3—(CH2)3—CH2 or CH3, and 
said heat-sensitive color-developing layer containing at least 
one of the compounds represented by the general formula (II) 
and (III): 


a) 


R) Ry’ 


where Rj, R;’ are respectively any one of H, Cl, and CH3, and 
may be the same with or different from each other: 


R2 (tt) 


R2 


where R2, R2’ are respectively any one of H and CH3, and may 
be the same with or different from each other. 
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5,098,883 

THERMAL TRANSFER IMAGE RECEIVING MATERIAL 
Toshiaki Aono, Kanagawa, Japan, assignor to Fuji Photo Film 

Co., Ltd., Kanagawa, Japan 

Filed Apr. 18, 1990, Ser. No. 510,765 
Claims priority, application Japan, Apr. 20, 1989, 1-98709 
Int. Cl.5 B41M 5/035, 5/26 

US. Cl. 503—227 30 Claims 

1. A thermal transfer image receiving material comprising a 
support having thereon at least one image receiving layer 
which can accept a dye to form an image, said dye migrating 
from a thermal transfer dye providing material when heated, 
wherein the material contains at least one layer on the image 
receiving layer-side of the support, said at least one layer 
containing fine solid particles of a fluorine compound and 
silicone oil. 


5,098,884 
METHOD FOR PRODUCING A SUPERCONDUCTING 
PATTERN BY DOPING IMPURITIES 
Shumpei Yamazaki, Tokyo, Japan, assignor to Semiconductor 
Energy Laboratory Co., Ltd., Kanagawa, Japan 
Division of Ser. No. 176,144, Mar. 31, 1988. This application 
Mar. 5, 1990, Ser. No. 488,252 
Claims priority, application Japan, Apr. 15, 1987, 62-93732; 
Apr. 15, 1987, 62-93733 
The portion of the term of this patent subsequent to Sep. 24, 
2008, has been disclaimed. 
Int. Cl.5 BOSD 3/06, 5/12 
US. Cl. 505—1 


1. A method of producing a superconducting oxide ceramic 
pattern comprising: 

forming a ceramic film on a surface of a substrate; and 

converting said ceramic film to a ceramic superconductive 
film; 

doping a portion of said ceramic film with an impurity by 
using a mask where the doping can occur either before or 
after the conversion of the ceramic film to the ceramic 
superconducting film, said impurity comprising one or 
more selected from the group consisting of Si, Al, Mg, Ga, 
Ge, Ti, Zr, Fe, Ni, Co, B and P; so that the TcO of the 
doped portion is lowered by said step of doping. 


5,098,885 
SUPERCONDUCTIVE SUBSTANCE Yo,.294BAo0.336CU01.77 
Shinobu Hikami, Yokohama, Japan, assignor to The University 
of Tokyo, Tokyo, Japan 
Continuation of Ser. No. 147,372, Jan. 21, 1988, abandoned. This 
application Aug. 13, 1990, Ser. No. 566,799 
Claims priority, application Japan, Mar. 13, 1987, 62-58409 
Int. Cl.5 HOIL 39/12; HO1B 1/08 
U.S. Cl. 505—1 4 Claims 
1. A superconductive substance comprising a ceramic con- 
sisting essentially of a composition represented by the general 
formula 


Y,BayCuO,, 
x being 0.294; 
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y being 0.336, 

z is approximately 1.77 

said substance having a face-centered tetragonal crystalline 
structure of a perovskite type with lattice parameters a, b 
and c under conditions of a=b=<c and an axial angle of 90 


Absotite Temperature (K) 


degrees, when the substance is cooled from a temperature 
above the boiling point of nitrogen, said substance starting 
to transform at 85°-137° K. and vanishing electric resis- 
tance thereof at a temperature higher than 47° K. so as to 
become superconductive. 


5,098,886 
SUBSTITUTED AND UNSUBSTITUTED ALKYL 
CYCLOHEXYLMENTHYL AND 
CYCLOHEXENYLMETHYL CARBONATES AND 
PERFUMERY USES THEREOF 
Anubhav P. S. Narula, 52 Cresci Bivd., Hazlet, N.J. 07730; 
Leroy John, 26 Dorchester Ct., Hillsborough, N.J. 08876; 
Anton V. Ouwerkerk, 73 Eastbrook, Livingston, N.J. 07039; 
Vincent F. Kuczinski, 20 Blythe Pl., Staten Island, N.Y. 
10306, and Sophia Grojsman, 2417 E. 70th St., Brooklyn, N.Y. 
11234 
Filed Mar. 17, 1991, Ser. No. 666,031 
Int. Cl.5 A61K 7/46 
U.S. Cl. 512—22 21 Claims 
1. The alkyl cyclohexenylmethyl carbonate having the 
structure 


oO 
AL 
ee 


5,098,887 
ANGIOTENSIN CONVERTING ENZYME INHIBITOR 
Tsutomu Mimura; Yasuhiro Kohama, both of Osaka; Kazuhiko 
Nagata, and Ryoichi Tsurutani, both of Kyoto, all of Japan, 
assignors to Unitika Ltd., Hyogo, Japan 
Filed Feb. 26, 1991, Ser. No. 659,432 
Claims priority, application Japan, Feb. 26, 1990, 2-46975 
Int. Cl.5 CO7K 7/06 
US. Cl. 514—15 4 Claims 
1. An isolated angiotensin converting enzyme inhibitor hav- 
ing the sequence: Gly-Lys-Glu-Ile-Ile-Val-Lys-Ala-Glu-Arg 
(SEQ ID No: 1). 


316-926 O.G.-92-20 
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5,098,888 
NEW HETEROCYCLIC TRIPEPTIDE COMPOUNDS 
Michel Vincent, Bagneux; Georges Remond, Versailles; Bernard 
Portevin, Elancourt; Yolande Herve, Puteaux; Jean Lepagnol, 
Chatou, and Catherine Biton, Nanterre, all of France, assign- 
ors to Adir Et Compagnie, Courbevoie, France 
Continuation-in-part of Ser. No. 384,429, Jul. 24, 1989, 
abandoned. This application Jun. 11, 1990, Ser. No. 536,193 
Claims priority, application France, Jun. 29, 1989, 89 08672 
Int. Cl.5 A61K 37/02; CO7TK 5/08 
US. Cl, 514—18 17 Claims 
1. A compound selected from those of the formula (I): 


a ee eee —CO—NH?2 


R 


in which: 

A represents, with the nitrogen and carbon atoms to which 

it is linked: 

a 2-oxo-5-pyrrolidiny! group, 

a 2-oxo-6-piperidyl group, 

a 2,6-dioxo-1,2,3,6-tetrahydro-4-pyrimidinyl group, 
a 2-oxo-4-thiazolidinyl group, 

a 2-0xo-4-azetidinyl group, 

a 1-oxo-1,2,3,4-tetrahydro-3-isoquinolyl group, 

B represents, with the nitrogen and carbon atoms to which it 
is linked, a saturated polycyclic structure selected from 
2-azabicyclo[2.2.1]heptane or 1,4-di(linear or branched 
lower alkyl)-2-azabicyclo[2.2.2]-octane, 

R represents a hydrogen atom, a linear or branched lower 
alkyl group or a (4-imidazolyl)methyl group optionally 
substituted on one of the nitrogen atoms with a linear or 
branched lower alkyl radical, 

the term lower indicating that the groups thus qualified contain 
from 1 to 6 carbon atoms, their enantiomers, diastereoisomers 
and epimers, as well as their addition salts with a pharmaceuti- 
cally acceptable acid. 


5,098,889 
METHOD FOR PREVENTING OR INHIBITING LOSS OF 
COGNITIVE FUNCTION EMPLOYING A 
COMBINATION OF AN ACE INHIBITOR AND A DRUG 
THAT ACTS AT SEROTONIN RECEPTORS 
Brenda Costall, North Yorkshire, England, and Zola P. Horo- 
vitz, Princeton, N.J., assignors to E. R. Squibb & Sons, Inc., 


Princeton, N.J. 
Filed Sep. 17, 1990, Ser. No. 583,747 


Int. Cl.5 A61K 37/02; CO7TK 5/06 

US. Cl. 514—19 22 Claims 

1. A method for inhibiting loss of cognitive function not 
associated with Alzheimer’s disease, in a mammalian specie, 
which comprises administering to a mammalian specie in need 
of such treatment a therapeutically effective amount of a com- 
bination of an angiotensin converting enzyme (ACE) inhibitor 
with a drug that acts at serotonin receptors, wherein the ACE 
inhibitor is employed in a weight ratio to the drug that acts at 
aserotonin receptors of within the range of from about 0.0005:1 
to about 1 x 107:1; and wherein the drug that acts at serotonin 
receptors is zacopride; 3a-tropanyl-1H-indole-3-carboxylic 
acid ester; [endo]N-(9-methyl-9-azabicyclo-[3,3, 1]-non-3-yl)-1- 
methyl-1H-indazole-3-carboxamide; 1aH,3a,5aH-tropan-3-yl- 
3,5-dichlorobenzoate; ondansetron; buspirone or ritanserin. 
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5,098,890 
ANTISENCE OLIGONUCLEOTIDES TO C-MYB 
PROTO-ONCOGENE AND USES THEREOF 
Alan M. Gewirtz, and Bruno Calabretta, both of Philadelphia, 
Pa., assignors to Temple University-of the Commonwealth 
System of Higher Education, Philadelphia, Pa. 
Continuation-in-part of Ser. No. 408,026, Sep. 15, 1989, 
abandoned, which is a continuation-in-part of Ser. No. 267,901, 
Nov. 7, 1988, abandoned. This application Oct. 27, 1989, Ser. 
No. 427,659 
Int. Cl.5 A61K 31/70; COTH 21/00 
USS. Cl. 514—44 44 Claims 

11. A method for treating in vivo or ex vivo hematologic 
neoplasms characterized by c-myb expression comprising ad- 
ministering to a host in need of such treatment or to cells 
harvested from such host an effective amount of an oligonucle- 
otide which has a nucleotide sequence complementary to at 
least a portion of the mRNA transcript of the human c-myb 
gene, said oligonucleotide being hybridizable to said mRNA 
transcript. 

35. An oligonucleotide which has a nucleotide sequence 
complementary to at least a portion of the mRNA transcript of 
the human c-myb gene, said oligonucleotide being hybridizable 
to said mRNA transcript. 


5,098,891 
PROTEIN COMPOSITION INDUCING A BINDING 
BETWEEN PARTS OF MINERALIZED TISSUE 
Lars Hammarstrém, Djursholm; Leif Blomléf, Lidingé , and 

Sven Lindskog, Varby, all of Sweden, assignors to Bioventures 
N.V., Curacao, Netherlands Antilles 

Continuation-in-part of Ser. No. 321,680, Mar. 10, 1989, 
abandoned. This application Apr. 22, 1991, Ser. No. 689,122 
Claims priority, application Sweden, Mar. 17, 1988, 8800980 


Int. Cl.5 A61K 37/00 
US. Cl, 514—21 10 Claims 
1. A composition for inducing binding between parts of 
living mineralized tissue by regeneration of mineralized tissue 
on at least one of the parts, consisting essentially of 
(a) a proteinaceous material selected from the group consist- 
ing of a protein fraction known as enamel matrix derived 
from precursor to dental enamel, and amelogenins; 
(b) a dentally acceptable carrier, diluent or adhesive; and 
(c) optionally a stabilizer or preserving agent. 


5,098,892 
PROCESS FOR PREPARATION OF BICYCLIC 
COMPOUNDS 
Yoshikazu Oka, Kawanishi; Kohei Nishikawa, Kyoto, and Akio 
Miyake, Osaka, all of Japan, assignors to Takeda Chemical 
Industries, Ltd., Osaka, Japan 
Division of Ser. No. 312,639, Oct. 19, 1981, Pat. No. 4,822,818. 
This application Jan. 30, 1989, Ser. No. 302,940 
Claims priority, application Japan, Oct. 31, 1980, 55-154394; 
Apr. 28, 1981, 56-64371 
Int. Cl.5 A61K 37/00 
US. Cl, 514—21 2 Claims 
1. A method for producing a compound of the formula: 


R! @ 


R* RS 


re) 
= | i] 
N—C—CH—NH—CH—C—R® 


1 @] 


CH2—COOR?3 


wherein R! and R? are hydrogen, 
R3 is hydrogen or C}_4 alkyl, 
R¢4 is Cj_4 alkyl or amino-C}_4 alkyl, 
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R95 is phenyl C;_4 alkyl and 

R$ is hydroxyl or C;-4 alkoxy, 
or a pharmaceutically acceptable salt thereof, which comprises 
subjecting a compound of the formula: 


R! ap 


oO R* 

yy 
N—C—CH—NH} 
CH2—COoR3 


wherein each of the symbols is as defined above, and a com- 
pound of the formula 


R5—Cc—C—R® dab 


i il 
0 O 


wherein R5 and R® are as defined above, to a condensation 
reduction in the presence of molecular sieve 3A, and a metal 
hydride at a temperature of —20° to + 150° C. 


5,098,893 
STORAGE OF MATERIALS 
Felix Franks, Cambridge, and Ross H. M. Hatley, Hardwick, 
both of England, assignors to Pafra Limited, Basildon, En- 


Filed Feb. 12, 1990, Ser. No. 479,939 
Claims priority, application United Kingdom, Feb. 16, 1989, 
8903593 
Int. Cl.5 A61K 9/26; C12N 11/00; CO7TK 17/00 
USS. Cl. 514—54 16 Claims 

1. A composition which is storage stable at 20° C. compris- 

ing: 

i) a carrier substance which is water-soluble or water-swella- 
ble and is in a glassy amorpous state; 

ii) at least one material to be stored, which is unstable in 
aqueous solution at room temperature of 20° C. dissolved 
in said amorphous carrier substance, said composition 
existing in a glassy state at 20° C. 


5,098,894 

BINDERLESS ZEOLITE CATALYSTS, PRODUCTION 
THEREOF AND CATALYTIC REACTION THEREWITH 
Satoshi Sakurada; Nobuaki Tagaya; Tadashi Miura; Tsugio 

Maeshima, and Takao Hashimoto, all of Saitama, Japan, 

assignors to Toa Nenryo Kogyo K.K., Tokyo, Japan 

Continuation of Ser. No. 181,124, Apr. 13, 1988, Pat. No. 
4,977,120, which is a continuation of Ser. No. 674,910, Nov. 9, 

1984, abandoned. This application Sep. 26, 1990, Ser. No. 

588,392 
Int. C1.5 BOIS 29/28 
U.S. Cl. 502—66 11 Claims 

1. A binderless zeolite catalyst in a form of a molded body 
comprising aluminosilicate, characterized that at least 90% of 
said aluminosilicate is a crystalline aluminosilicate and that at 
least 50% of said crystalline aluminosilicate shows the X-ray 
diffraction pattern of TSZ crystalline aluminosilicate. 

2. A binderless zeolite catalyst of claim 1, wherein said 
crystalline aluminosilicate is a hydrogen form or a salt with a 
Group VIII metal ion in the periodic table of the elements. 

6. A binderless zeolite catalyst in the form of a molded body 
consisting essentially of TSZ crystalline aluminosilicate, pre- 
pared by carrying out a hydrothermal treatment of a solid 
prepared by molding a mixture obtained by mixing 30 to 70 
weight % of at least one member selected from the group 
consisting of a silica/alumina xerogel, a hydrothermally 
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treated silica/alumina xerogel and mixtures thereof with 70 to 
30 weight % of a silica/alumina gel having an Si02/Al203 
ratio essentially equal to that of TSZ crystalline aluminosili- 
cate, wherein said hydrothermal treatment is carried out in an 
aqueous solution in the presence of a neutral sodium salt miner- 
alizer in a concentration ranging from 1.5 weight % to the 
solubility limit until the aluminosilicate content reaches essen- 
tially 100%. 


5,098,895 
BENZONAPHTHALENE DERIVATIVES, A PROCESS 
FOR THEIR PREPARATION AND THEIR USE IN 
THERAPEUTIC AND COSMETIC COMPOSITIONS 
Braham Shroot, Antibes; Jacques Eustache, Grasse, and Jean- 

Michel Bernardon, Nice, all of France, assignors to Centre 
International de Recherches Dermatologiques (C.I.R.D.), 
Valbonne, France 
Division of Ser. No. 120,958, Nov. 16, 1987, Pat. No. 4,940,696, 
which is a division of Ser. No. 850,145, Apr. 10, 1986, Pat. No. 
4,717,720. This application Mar. 30, 1990, Ser. No. 502,122 
Claims priority, application Luxembourg, Apr. 11, 1985, 
85849 
Int. Cl.5 A61K 31/435; BO1J 29/04, 29/06 
USS. Cl. 514—62 4 Claims 
1. A process for the treatment of a dermatologic, rheumatis- 
mal, respiratory or ophtalmologic disease comprising adminis- 
tering to a person suffering from said disease an effective 
amount of a composition containing, in a pharmaceutically 
acceptable vehicle, as the active ingredient thereof a ben- 
zonaphthalene compound of the formula 


Ry 


R2 


R3 


wherein 
R| represents 


or (ii) —CH2OH, 
R¢ represents 


or OR7 wherein R7 represents hydrogen, alkyl having 
1-20 carbon atoms, monohydroxyalkyl or polyhydroxyal- 
kyl, r’ and r” represent hydrogen, lower alkyl, mono or 
polyhydroxyalkyl aryl or a residue of an amino acid, 
glucosamine, galactosamine or mannosamine, or together 
form a heterocycle selected from the group consisting of 
piperidino, piperazino, morpholino and pyrrolidino, 

R2 represents hydrogen, branched or straight chain alkyl 
having 1-15 carbon atoms, alkoxy having 1-4 carbon 
atoms or a cycloaliphatic radical, 

R3 represents hydrogen, hydroxy, branched or straight 
chain alkyl having 1-4 carbon atoms, alkoxy having 1-10 
carbon atoms, a cycloaliphatic radical selected from the 
group consisting of 1-methylcyclohexyl and 1-adamantyl, 
a thiocycloaliphatic radical, or —-O—Si(CH3)2—Rg 
wherein Rg represents linear or branched alkyl, 
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Rg and Rs each independently represent hydrogen, lower 
alkyl or lower acyloxy. 
or a salt thereof. 


5,098,896 
CORNEAL TREATMENT AGENTS 
David F. Muller, Boston, Mass., assignor to Summit Technol- 
ogy, Inc., Waltham, Mass. 
Filed Apr. 23, 1991, Ser. No. 690,081 
Int. Cl.5 A61K 31/045 
US. Cl. 514—724 6 Claims 
1. A method of corneal treatment following laser irradiation 
comprising: 
applying topically to the affected eye, an aliphatic alcohol 
having a chain length ranging from about C-20 to about 
C-26 and in an amount effective to promote epithelial 
healing. 


5,098,897 
SYNERGISTIC INSECTICIDAL COMPOSITIONS 
Klaus Mrusek, Bergisch Gladbach, and Fritz Maurer, Wupper- 
tal, both of Fed. Rep. of Germany, assignors to Bayer Aktien- 
gesellschaft, Leverkusen, Fed. Rep. of Germany 
Filed Oct. 31, 1990, Ser. No. 608,056 
Claims priority, application Fed. Rep. of Germany, Dec. 6, 
1989, 3940267 
Int. C1.5 AOIN 37/34, 53/00, 57/00 
USS. Cl. 514—86 5 Claims 
1. An insecticial composition comprising a synergistic insec- 
ticidally effective amount of (I) O-(6-methoxy-2-tert.-butyl- 
pyrimidin-4-yl) O-methyl thionoethanephosphonate of the 
formula 


OCH3 @ 


~ 
N 2545 


gm 
CH30 N C(CH3)3 
and (II) (4-fluoro-3-phenoxy)-2-cyanobenzyl 2,2-dimethyl-3- 
(2’, 2'-dichloroviny])-cyclopropanecarboxylate (cyfluthrin) the 
synergistic weight ratio of I:II ranging from about 5-50:1. 


5,098,898 
PHOSPHOLIPID DERIVATIVES 
Kazumi Ogata, Toyonaka; Kyozo Yamamoto, Higashiosaka, and 
Takahiro Matsumoto, Akashi, all of Japan, assignors to Senju 
Pharmaceutical Co., Ltd., Osaka, Japan 
PCT No. PCT/JP90/00534, § 371 Date Dec. 27, 1990, § 102(e) 
Date Dec. 27, 1990, PCT Pub. No. WO90/12800, PCT Pub. 
Date Jan. 11, 1990 
PCT Filed Apr. 24, 1990, Ser. No. 635,620 
Claims priority, application Japan, Apr. 27, 1989, 1-109992 
Int. Cl.5 A61K 31/665; COTF 9/06 
USS. Cl. 514—99 4 Claims 
1. A phospholipid compound of the formula 


R!—O—CH? 
i 9 
CH,—O-"P—-0 


OH 
HO 
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-continued 
or 


ait ia ° 
race Bes 
OH 
HO 


| 
R2—O—CH? 


CHOH 
CH20H 


wherein R! and R? represent the same or different and each 
represents an alkyl or acyl group, said acyl group selected 
from the group consisting of acyclic, cyclic, aromatic and 
araliphatic acyl groups derived from carboxylic acids, and 
neither formula representing any particular configuration or 
conformation. 


5,098,899 
METHOD FOR THERAPEUTICALLY TREATING 
PSORIATIC ARTHRITIS USING VITAMIN D 
ANALOGUES AND METABOLITES 
Lawrence Gilbert, Hingham, and Michael F. Holick, Sudbury, 
both of Mass., assignors to Trustees of Boston University, 
Boston, Mass. 
Continuation of Ser. No. 320,028, Mar. 6, 1989, abandoned. This 
application Dec. 14, 1990, Ser. No. 627,901 
Int. Cl.5 AOIN 45/00; A61K 31/59 
U.S. Cl. 514—167 7 Claims 
1. A therapeutic method for treating psoriatic arthritis in an 
afflicted living subject as a distinct pathological entity different 
and distinguishable from the pathologies of psoriasis and rheu- 
matoid arthritis, said psoriatic arthritis treatment method com- 
prising the steps of: 
obtaining an anti-psoriatic arthritis compound having the 
formula 


wherein the bond between positions 22 and 23 is a single 
or double bond; 

Y is H, F, CH3, or CH2CH3; 

Z is F, H, or OH; 

Q? is CF3, CH3, CH2, CH2OH, H, or OH; 

Q? is CF3, CH2, or CH3; 

X is H, F, or OH; 

W22 is CH2, CH, or O; 

W20 is CH; 

M is a double bond or an epoxy group; and 

administering an effective amount of said anti-psoriatic ar- 
thritis compound to the afflicted living subject. 
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5,098,900 
3(2H)PYRIDAZINONE, PROCESS FOR ITS 
PREPARATION AND ANTI-ALLERGIC AGENT 
CONTAINING IT 
Motoo Mutsukado, Sakura; Keizo Tanikawa, Tokyo; Ken-ichi 
Shikada, Kuki, and Ryozo Sakoda, Kashiwa, all of Japan, 
assignors to Nissan Chemical Industries Ltd., Tokyo, Japan 
Continuation of Ser. No. 806,812, Dec. 10, 1985, abandoned, 
This application Apr. 11, 1988, Ser. No. 180,599 
Claims priority, application Japan, Dec. 10, 1984, 59-260342 
The portion of the term of this patent subsequent to Jan. 9, 2007, 
has been disclaimed. 
Int. C1.5 CO7D 237/22, 403/12, 413/12; A61K 31/50 
US. Cl. 514—212 11 Claims 
1. A 3(2H)pyridazinone of the formula: 


wherein 

Ryis C2-Cs alkyl; 

R2 is hydrogen, C;-C;3 alkyl, chlorine or bromine; 

R3 is hydrogen or C;-C4 alkyl; and 

each of Y; and Y2 which may be the same or different, is (a) 
hydrogen; (b) C;-Cs alkyl; (c) C2-Cg alkenyl]; (d) halogen; 
(e) —(CH2);A, wherein A is substituted amino of the 
formula —NR4Rs (wherein each of R4 and Rs which may 
be the same or different is C;-C, alkyl, or R4 and Rs 
together form C4-C¢ alkylene), morpholino, 4-R¢-pipera- 
zin-l-yl (wherein R¢ is C)-C3 alkyl) or —OR7 (wherein 
R7 is hydrogen or C;-C,4 alkyl), and | is an integer of 0 to 
3; (f) —ORg, wherein Rg is C4-Cg alkyl; C3-Cs alkenyl, 
benzyl or —(CH2)¢R9 (wherein Rg is CO2R3, 
—CONHR; or —CH2OR7 and q is an integer of 1 to 5); 
(g) —CO2R3; (h) —CONR 0R11, which may be the same 
or different, is hydrogen, C;-4 alkyl or C3—Cs alkenyl, or 
Rio and Ry together form C4-C¢ alkylene, —(CH?- 
)20(CH2)2—or —(CH2)2NR¢6(CH2)2—; @ 
—CONH(CH?2)™A, wherein A is as defined above, and m 
is an integer of 2 to 4; (j) —CH—CHCOR)2, wherein R12 
is hydrogen, C;-C4 alkoxy or —NRj13(CH2),CO2R3, 
wherein Rj3 is hydrogen, C}-C¢ alkyl or cycloalkyl, and n 
is an integer of 1 to 4; (k) —SR14, wherein R14 is C;-C4 
alkyl; (1) —CN or (m) 


—CR3; 
i] 
Oo 


and Y3 / is (¢) C2-Cg alkenyl (d) halogen; (e) (CH2)/A 
wherein A is substituted amino of the formula —NR4Rs5 
(wherein each of R4 and Rs which may be the same or 
different is C;-C4 alkyl, or R4 and Rs together form 
C4-Cg alkylene), morpholino, 4-Re¢-piperazin- 1-yl 
(wherein Rg is C;-C4 alkyl) or —OR7 (wherein R7 is 
hydrogen or C;-C3 alkyl), and | is an integer of 0 to 3; (f) 
—ORs, wherein Rg is C4-Cg alkyl, C3-Cs alkenyl benzyl 
or —(CH2)g—Rg (wherein Rg is CO2R3, CONHR3 or 
—CH2OR and q is an integer of 1 to 5); (g) —CO2R3; (h) 
—CONR}0R11, wherein each of Rio and Ri; which may 
be the same or different, is hydrogen, C;—C4 alkyl or 
C3-Cs alkenyl, or Rio and Rj; together form C4-C¢ alkyl- 
ene, —C(H2)20(CH2)2—or —(CH2)2NR6(CH2)2—; (i) 
—CONH(CH?2),,A, wherein A is as defined above, and m 
is an integer of 2 to 4; (j) —CH—CHCOR)}?, wherein R12 
is a hydroxy, C;-C4 alkoxy or —NRj13(CH2),CO2R3, 
wherein R}3 is hydrogen, C;-C¢ alkyl or cycloalkyl, and n 
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is an integer of 1 to 4; (k) —SR14, wherein R44 is C;-C4 
alkyl; (1) —CN or (m) 


—CR3; 
Il 
Oo 


or, two or Yi, Y2 and Y3 together form —O(CH2),0—- 
wherein p is an integer of 1 to 2; or 
a pharmaceutically acceptable salt thereof. 


5,098,901 
IMIDAZO [1,2-B][2] BENZAZEPINE AND PYRIMIDO 
[1,2-B][2]BENZAZEPINE ANTIARRHYTHMIC AGENTS 
Robert E. Johnson, East Greenbush, and Carl A. Busacca, 
Ghent, both of N.Y., assignors to Sterling Drug Inc., New 
York, N.Y. 
Filed Sep. 10, 1991, Ser. No. 757,082 
Int. Cl.5 A61K 31/55; COTD 487/04 
US. Cl. 514—217 
1. A compound of formula 


27 Claims 


(CH2)m 
/ 2 


N CH—R‘* 


R2 


N 
=N—(CH2)n 


R! 


or an acid-addition salt thereof wherein 

R! and R? are independently hydrogen, phenyl, naphthyl, 
thienyl or phenyl substituted with one or two substituents 
chosen independently from the group consisting of lower- 
alkyl, lower-alkoxy and halogen; 

R3 is one or two substituents chosen independently from the 
group consisting of hydrogen, lower-alkyl, lower-alkoxy 
and halogen; 

R‘ is hydrogen or phenyl 

m and n are each zero, one or two and the sum of m plus n 
is one or two. 


5,098,902 
METHOD OF TREATING NEURODEGENERATIVE 
DISEASES 

Sheila H. Hobbs, Dexter, and Katharyn Spiegel, Ann Arbor, 

both of Mich., assignors to Warner-Lambert Company, Mor- 

ris Plains, N.J. 
Division of Ser. No. 672,066, Mar. 18, 1991, Pat. No. 5,075,305. 

This application Sep. 11, 1991, Ser. No. 758,924 
Int. Cl.5 A61V 31/535 

US. Cl, 514—231.5 9 Claims 

1. A method of treating a neurodegenerative disease in a 
patient in need thereof which comprises administering to said 
patient an effective amount of a compound selected from 
5-bromo-4-(4-morpholinyl)-2-pyrimidinamine, 4-(4-mor- 
pholinyl)-2-(1-piperazinyl)thieno[3,2-d]pyrimidine or a phar- 
maceutically acceptable salt thereof. 


CHEMICAL 


5,098,903 
DIPHENYLCYCLOPROPYL ANALOGS AS 
ANTIESTROGENIC AND ANTITUMOR AGENTS 


Robert A. Magarian; Joseph T. Pento, both of Norman, Okla., 


and Kwasi S. Avor, Columbia, Mo., assignors to Board of 
Regents of the University of Oklahoma, Norman, Okla. 
Continuation-in-part of Ser. No. 98,945, Sep. 21, 1987, Pat. No. 
4,879,315, which is a continuation-in-part of Ser. No. 363,429, 
Mar. 30, 1982, abandoned, which is a continuation-in-part of Ser. 
No. 166,255, Jul. 7, 1980, abandoned, which is a 
continuation-in-part of Ser. No. 128,040, Mar. 7, 1980, 
abandoned. This application Nov. 6, 1989, Ser. No. 432,564 
Int. Cl.5 A61K 31/495; COTD 295/00 
U.S. Cl. 514—255 38 Claims 
1. A compound having the formula: 


x 


or any pharmaceutically acceptable salt thereof, in which: 
X is selected from a group consisting of, 
halogen atoms and 
hydrogen atoms; 
R; is selected from a group consisting of, 
a hydrogen atom, and 
a substituted alkoxy group in which the substituent of the 
alkoxy group is selected from a group consisting of, 
an unsubstituted piperazine, and 
a substituted piperazine in which the substituent is an 
alkyl group containing from 1 to 6 carbon atoms; and 

R2 is selected from a group consisting of, 

a hydrogen atom, and 

a substituted alkoxy group in which the substituent of the 
alkoxy group is selected from a group consisting of, 

an unsubstituted piperazine, and 

a substituted piperazine in which the substituent is an alkyl 
group containing from 1 to 6 carbon atoms; and 

with the proviso that R1 and R2 cannot be simultaneously 

hydrogen. 

2. The compound of claim 1 in which R; is selected from a 
group consisting of: 

a substituted alkoxy in which the substituent is piperazine; 

and 

a substituted alkoxy in which the substituent is a substituted 

piperazine and in which the piperazine substituent is an 
alkyl group. 

21. A method of inducing antiestrogenic activity in a mam- 
mal in need of such therapy comprising administering to the 
mammal an antiestrogenically effective amount of one or more 
compounds having the formula: 


x 


or any pharmaceutically acceptable salt thereof, in which: 
X is selected from a group consisting of, 
halogen atoms and 
hydrogen atoms; 
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R; is selected from a group consisting of, 

a hydrogen atom, 

a substituted alkoxy group in which the substituent of the 
alkoxy group is selected from a group consisting of, 
an unsubstituted piperazine, and 
a substituted piperazine in which the substituent is an 

alkyl group containing from 1 to 6 carbon atoms; and 

R2 is selected from a group consisting of, 

a hydrogen atom, 

a substituted alkoxy group in which the substituent of the 
alkoxy group is selected from a group consisting of, 

an unsubstituted piperazine, and 

a substituted piperazine in which the substituent is an alkyl 
group containing from 1 to 6 carbon atoms, and 

with the proviso that R1 and R2 cannot be simultaneously 
hydrogen. 

30. A method of inhibiting the development of an estrogen- 
dependent tumor in a mammal in need of such therapy com- 
prising administering to the mammal an effective amount of 
one or more compounds having the formula: 


Xx 


or any pharmaceutically acceptable salt thereof, in which: 
X is selected from a group consisting of, 
halogen atoms and 
hydrogen atoms; 
R, is selected from a group consisting of, 
a hydrogen atom, 

a substituted alkoxy group in which the substituent of 
the alkoxy group is selected from a group consisting 
of, 

an unsubstituted piperazine, and 

a substituted piperazine in which the substituent is an 
alkyl group containing from 1 to 6 carbon atoms; and 

R2 is selected from a group consisting of, 
a hydrogen atom, 

a substituted alkoxy group in which the substituent of 
the alkoxy group is selected from a group consisting 
of, 

an unsubstituted piperazine, and 

a substituted piperazine in which the substituent is an 
alkyl group containing from 1 to 6 carbon atoms; and 

with the proviso that R1 and R2 cannot be simultaneously 
hydrogen. 


5,098,904 
CEREBRAL FUNCTION ENHANCING PYRIMIDINYL 
DERIVATIVES 
Ronald J. Mattson, Meriden; Robert Mayol, Durham, both of 
Conn., and Michael E. Brady, Baldwinsville, N.Y., assignors 
to Bristol-Myers Squibb Company, New York, N.Y. 
Filed Jun. 27, 1990, Ser. No. 544,570 
Int. Cl.5 A61K 31/505, 31/445; COTD 401/14 
US. Cl. 514—256 15 Claims 
1. The compound of formula I 


OFFICIAL GAZETTE 


MARCH 24, 1992 


Bee 
a * “Tor” 


and its pharmaceutically acceptable salts thereof, wherein 
R!, R2and R3are independently selected from hydrogen and 
hydroxy 
with the proviso that R!, R2, and R3 cannot all be hydrogen 
or hydroxy at the same time. 


5,098,905 
7-DEAZAGUANINES AS IMMUNOMODULATORS 
Thomas C. Malone, Canton, and Jagadish C. Sircar, Ann Arbor, 
both of Mich., assignors to Warner-Lambert Company, Mor- 
ris Plains, N.J. 
Division of Ser. No. 473,293, Feb. 1, 1990, Pat. No. 5,002,950, 
which is a division of Ser. No. 354,312, Mar. 13, 1989, Pat. No. 
4,921,858, which is a continuation of PCT/US87/02727, Oct. 
19, 1987, which is a continuation of Ser. No. 86,231, Aug. 20, 
1987, abandoned, which is a continuation-in-part of Ser. No. 
923,521, Oct. 24, 1986, abandoned. This application Nov. 15, 
1990, Ser. No. 614,319 
Int. Cl.5 H61R 31/505 
US. Cl. 514—258 6 Claims 
1. A method for treating psoriasis which comprises adminis- 
tering a compound of formula (I) 


Re R7 


, 


N oo 
+ 


R2 


N N 
Ar Dr 


or a pharmaceutically acceptable base or acid addition salt 
thereof; wherein R¢ is OH or SH, R2 is hydrogen or NH2, R7 
and Rg are independently hydrogen and NH? with the proviso 
that both cannot be NH? at once, n is an integer of from one to 
four, Ar is (i) phenyl unsubstituted or substituted by halogen, 
trifluoromethyl, alkyl of one to four carbon atoms, hydroxy, 
alkoxy of from one to four carbon atoms, (ii) 2- or 3-thienyl, or 
(iii) 2- or 3-furanyl in unit dosage form. 


5,098,906 
PURINE DERIVATIVES 

Jagadish C. Sircar, Ann Arbor, Mich.; Charles Schwender, 

Gladstone, N.J., and Mark J. Suto, Ann Arbor, Mich., assign- 

ors to Warner-Lambert Company, Morris Plains, N.J. 
Division of Ser. No. 251,153, Sep. 29, 1988, Pat. No. 4,921,859, 
which is a division of Ser. No. 22,467, Mar. 6, 1987, Pat. No. 
4,806,642, which is a continuation of Ser. No. 657,211, Oct. 5, 

1984, abandoned, which is a continuation-in-part of Ser. No. 
547,297, Oct. 31, 1983, abandoned. This application Aug. 31, 

1989, Ser. No. 401,214 
Int. Cl.5 A61K 31/52 

US. Cl. 514—262 8 Claims 

1. A pharmaceutical composition for treating autoimmune 
disease(s) which are rheumatoid arthritis, systemic lupus ery- 
thematosus, inflammatory bowel disease, cancer advanta- 
geously affected by selected cytotoxicity to T-cells, juvenile 
diabetes, myasthenia gravis, or multiple sclerosis; viral infec- 
tion or transplantation which is advantageously affected by 
selective cytotoxicity to T-cells comprising a cytotoxicity to 
T-cell effective amount of a compound of the formula 
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R2 


R50 


Ri 
N ai N 
és 
R4 


wherein R; is OH or SH; R2 is hydrogen, NHR in which R is 
hydrogen or COR 6 where Rg is alkyl of one to four carbon 
atoms, phenyl, phenyl substituted by (i) fluoro, (ii) chloro, (iii) 
bromo, (iv) trifluoromethyl, (v) alkyl of one to four carbon 
atoms, (vi) hydroxy, or (vii) alkoxy of one to four carbon 
atoms and ary] is phenyl or phenyl substituted by (i) fluoro, (ii) 
chloro, (iii) bromo, (iv) alkyl of one to four carbon atoms, (v) 
trifluoromethyl, (vi) hydroxy, (vii) alkoxy of one to four car- 
bon atoms; R3 is bromine or NHR where R is hydrogen or 
CORg¢, wherein R¢ is as defined above; X is O or S; Rg is 
hydrogen or CH2ORs in which RTs is hydrogen, alkyl of one 
to eight carbon atoms, phenyl, phenyl substituted by (i) fluoro, 
(ii) chloro, (iii) bromo, (iv) trifluoromethyl, (v) alkyl of one to 
four carbon atoms, (vi) hydroxy, or (vii) alkoxy of one to four 
carbon atoms, or arylalkyl wherein alkyl is of one to four 
carbon atoms, and aryl is phenyl or phenyl substituted by (i) 
fluoro, (ii) chloro, (iii) bromo, (iv) alkyl of one to four carbon 
atoms, (v) trifluoromethyl, (vi) hydroxy, or (vii) alkoxy of one 
to four carbon atoms, CORg¢ or 


O OH 
NZ 
—P 


=~ 
OH 


and R¢ is as defined above; with the proviso that when R is 
OH, R2 is NH2, R3 is bromine, and Rs is hydrogen or CORg, 
then Rg is not a hydrogen or CH2ORs wherein Rs is the same 
CORg as is defined above or a pharmaceutically acceptable 
base salt or acid addition salt in admixture with a pharmaceuti- 
cally acceptable carrier. 


5,098,907 
POWDERY PHARMACEUTICAL COMPOSITION 
CONTAINING BENZOYL UREA, A DISPERSANT AND 
SILICIC ACID 
Nobuo Kondo; Masahiro Kikuchi; Tsunetaka Nakajima; 
Masahiro Watanabe; Kouichi Yamauchi, all of Hirakata; 
Takahiro Haga, Kusatsu; Nobutoshi Yamada, Kusatsu; Hideo 
Sugi, Kusatsu, and Toru Koyanagi, Kusatsu, all of Japan, 
assignors to Ishihara Sangyo Kaisha Ltd. and The Green 
Cross Corporation, both of Osaka, Japan 
Filed Jan. 23, 1990, Ser. No. 469,054 
Claims priority, application Japan, Jan. 24, 1989, 1-15626 
The portion of the term of this patent subsequent to Jul. 18, 
2006, has been disclaimed. 
Int. C15 A61K 31/505, 31/44, 33/00 
US. Cl. 514—274 7 Claims 
1. A powdery pharmaceutical composition comprising a 
benzoyl urea compound of the formula: 


A ® 
CONHCONH: of \ Zi 
N = 
x Y Z2 


wherein X is a halogen atom or a nitro group, Y is a hydrogen 
atom, a halogen atom, a nitro group or a trifluoromethyl 
group, Z is a halogen atom or a trifluoromethyl group, Z2 is a 
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hydrogen atom or a halogen atom, and A is CH or a nitrogen 
atom, as an active ingredient, a nonionic surfactant as a disper- 
sant, at least one member selected from the group consisting of 
sugar, sugar-alcohol and a nonionic surfactant as a disinte- 
grant, and anhydrous silicic acid as a fluidizer. 


5,098,908 
17B-HYDROXYBENZOYL-4-AZA-5a-ANDROST-1-EN- 


3-ONES AS TESTOSTERONE REDUCTASE INHIBITORS 
Nathan G. Steinberg, Clark; Gary H. Rasmusson, Watchung, 

and Thomas N. Salzmann, North Plainfield, all of N.J., as- 

signors to Merck & Co., Inc., Rahway, N.J. 

Filed Jun. 20, 1990, Ser. No. 540,966 
Int. Cl.5 A61K 31/58; COTS 73/00 

U.S. Cl. 514—284 

1. A compound of the formula: 


wherein 

R is selected from hydrogen, methyl and ethyl, and 

R?2 is phenyl substituted with one or more of —OH, 
—COOH, —OC}-C,4 alkyl, C;-C4 alkyl, —(CH2)mOH, 
—(CH?2), COOH, including protected hydroxy, where m 
is 1-4, n is 1-3, providing C;-C4 alkyl is only present 
when one of the above oxygen-containing radicals is pres- 
ent, wherein the dotted line represents a double bond 
which can be present, and pharmaceutically acceptable 
salts and esters thereof. 

8. A method of treating the hyperandrogenic condition of 
acne vulgaris, seborrhea, female hirsutism, and benign pros- ~ 
tatic hypertrophy comprising parenteral administration to a 
patient in need of such treatment of a therapeutically effective 
amount of a compound of formula: 


wherein 

R is selected from hydrogen, methyl and ethyl, and 

R2 is phenyl substituted with one or more of: —OH, 
—COOH, —OC;-C4 alkyl, C;-C4 alkyl, —(CH2)mOH, 
—(CH2), COOH, including protected —OH, where m is 
1-4, n is 1-3, providing C;-C4 alkyl is only present when 
one of the above oxygen-containing radicals is present, 
wherein the dotted line represents a double bond which 
can be present, and pharmaceutically acceptable salts and 
esters thereof. 
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5,098,909 
5-HT3; RECEPTOR ANTAGONISTS FOR TREATMENT OF 
COUGH AND BRONCHOCONSTRICTION 
Andrew J. Williams, Epsom, England, assignor to Beecham 
Group, p.l.c., Middlesex, England 
PCT No. PCT/GB88/00994, § 371 Date Jul. 10, 1989, § 102(e) 
Date Jul. 10, 1989, PCT Pub. No. WO89/04660, PCT Pub. 
Date Jun. 1, 1989 
PCT Filed Nov. 14, 1988, Ser. No. 381,666 
Claims priority, application United Kingdom, Nov. 14, 1987, 
8726716; Nov. 14, 1987, 8726717 
Int. Cl1.5 AOIN 93/42 
U.S. Cl. 514—286 8 Claims 
1. A method of treatment of cough and/or bronchoconstric- 
tion in mammals, which method comprises the administration 
to the mammal in need of such treatment, an effective amount 
of a 5-HT3 receptor antagonist compound of formula (I) or a 
pharmaceutically acceptable salt thereof: 


X—CO—Y—Z— (D 


wherein 
X is a group of formula (a) 


Ra 


R4 R2 


wherein 
Rg is selected from the group consisting of hydrogen, halo- 
gen or hydroxy; 


R is hydrogen and R2 is hydrogen or C-4 alkyl, or Rj and 
R2 together are a bond; 

R3 is hydrogen or C1-¢ alkyl; 

Rg is hydrogen or C;-¢ alkyl, and R4 together with R2 maybe 
C2.7 polymethylene when R, is hydrogen; 

Y is NH; 

Z is a group of formula (f) 


(CH2)n_ NRi2 


wherein 
n is 2 or 3; and 
R}2 is methyl or ethyl. 


5,098,910 
COMBINATION OF ANGIOTENSIN-CONVERTING 
ENZYME INHIBITORS WITH CALCIUM ANTAGONISTS 
AS WELL AS THEIR USE IN DRUGS 
Reinhard Becker, Wiesbaden; Rainer Henning, Hattersheim am 
Main; Wolfgang Riiger, Kelkheim; Volker Teetz, Hofheim am 
Taunus, and Hansjérg Urbach, Kronberg/Taunus, all of Fed. 
Rep. of Germany, assignors to Hoechst Aktiengesellschaft, 
Frankfurt am Main, Fed. Rep. of Germany 
Continuation of Ser. No. 102,660, Sep. 30, 1987. This application 
May 30, 1989, Ser. No. 358,427 
Claims priority, application Fed. Rep. of Germany, Oct. 2, 
1986, 3633496 
Int. Cl.5 A61K 31/44 
USS. Cl. 514—299 


cally synergistically effective amounts of 


a) an angiotensin-converting enzyme inhibitor (ACE inhibitor) 


of the formula I 


US. Cl. 514—300 
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* . . @ 
main a oe dit aimee 
R* RIO RI 


COOR?2 
in which 
n=1 or 2, 
R=hydrogen, 
an optionally substituted aliphatic radical with 1-8 carbon 
atoms, 
an optionally substituted alicyclic radical with 3-9 carbon 
atoms, 
an optionally substituted aromatic radical with 6-12 car- 
bon atoms, 
an optionally substituted araliphatic radical with 7-14 
carbon atoms, 
an optionally substituted alicyclic-aliphatic radical with 
7-14 carbon atoms, 
a radical OR! or SR!, wherein 
R! represents an optionally substituted aliphatic radical with 
1-4 carbon atoms, an optionally substituted aromatic 
radical with 6-12 carbon atoms or an optionally substi- 
tuted heteroaromatic radical with 5-12 ring atoms, 
R! is hydrogen, 
an optionally substituted aliphatic radical with 1-6 carbon 
atoms, 
an optionally substituted alicyclic radical with 3-9 carbon 
atoms, 
an optionally substituted alicyclic-aliphatic radical with 
4-13 carbon atoms, 
an optionally substituted aromatic radical with 6-12 car- 
bon atoms, 
an optionally substituted araliphatic radical with 7-16 
carbon atoms, 
an optionally substituted heteroaromatic radical with 5-12 
ring atoms or 
the side chain, protected if necessary, of a naturally occur- 
ring a-amino acid, 
R2 and R3 are the same or different and are hydrogen, 
an optionally substituted aliphatic radical with 1-6 carbon 
atoms, 
an optionally substituted alicyclic radical with 3-9 carbon 
atoms, 
an optionally substituted aromatic radical with 6-12 car- 
bon atoms, or 
an optionally substituted araliphatic radical with 7-16 
carbon atoms and 
R‘ and R5 together with the atoms carrying them form an 
optionally substituted octahydrocyclopenta pyrrole ring 
system, or a physiologically acceptable salt thereof, and 


b) a calcium antagonist or a physiologically acceptable salt 


thereof. 


5,098,911 
HEMIHYDRATE OF 
4-(5,6,7,8-TETRAHYDROIMIDAZO[1,5-A]PYRIDIN-5- 
YL)BENZONITRILE HYDROCHLORIDE 


Jutta Ibrahim, Ramlinsburg, Switzerland, assignor to CIBA- 


GEIGY Corporation, Ardsley, N.Y. 
Filed Jan. 2, 1991, Ser. No. 636,816 
Claims priority, appiication Switzerland, Jan. 12, 1990, 


100/90 
26 Claims 
1. A pharmaceutical composition, comprising pharmaceuti- 


Int. Cl.5 A61K 31/435; COTD 47/04 
6 Claims 


1. Crystalline 4-(5,6,7,8-tetrahydroimidazo[1,5-a]pyridin-5- 


yl)-benzonitrile hydrochloride hemihydrate in substantially 
pure form. 
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5,098,912 
PYRIDONECARBOXYLIC ACID DERIVATIVES 
Isao Hayakawa, and Shohgo Atarashi, both of Chiba, Japan, 

assignors to Daiichi Seiyaku Co., Ltd., Tokyo, Japan 
Continuation of Ser. No. 878,023, Jun. 24, 1986, abandoned. 
This application Dec. 12, 1989, Ser. No. 449,160 
Claims priority, application Japan, Jun. 26, 1985, 60-139830; 
Dec. 12, 1985, 60-279991 
Int. Cl.5 A61K 31/47, 31/435; COTD 401/10, 471/04 
US. Cl. 514—312 14 Claims 
1. A pyridonecarboxylic acid derivative selected from the 
group consisting of the compounds having the formula I: 


R2 R3 
wherein: 
(i) one of R!, R? and R3 represents a hydrogen or Ci-C¢ 
alkyl group, and 
(ii) either R! forms a methylene chain having 2 to 4 carbon 
atoms together with R? or R3, or R? and R? form together 
an alkylene chain having 2 to 5 carbon atoms, and 
R‘ represents an ethyl, 2-fluoroethyl, vinyl, isopropyl, iso- 
propenyl or cyclopropyl group and X represents CH, 
C-F, or C-Cl and salt thereof. 


5,098,913 
7-IMIDAZOL-1-YL)-1,4-DIHYDRO-4-OX0O-6,8- 
DIFLUORO-1-CYCLOPROPYLQUINOLONE-3-CAR- 
BOXYLIC ACID DERIVATIVES, THEIR PREPARATION 
AND THEIR APPLICATION AS DRUGS 
Juan P. Corominas; Augusto C. Pinol, and Jordi F. Constansa, 
all of Barcelona, Spain, assignors to Laboratorios Del Dr. 
Esteve, S.A., Barcelona, Spain 

Continuation of Ser. No. 330,190, Mar. 29, 1989, abandoned. 

This application Feb. 8, 1991, Ser. No. 653,856 
Claims priority, application France, Mar. 31, 1988, 88 04289 
Int. Cl.5 CO7D 401/10; A61K 31/47 

US. Cl, 514—312 4 Claims 

1. A compound of the formula: 


in which 
R is hydrogen and 
R, is selected from the group consisting of lower alkyl radi- 
cals and the phenyl radical, and their physiologically 
acceptable salts. 
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5,098,914 
METHOD AND COMPOSITION FOR TREATING 
PARASITIC INFESTATION IN ANIMALS 

Chalmer V. Rehmert, Jr., 10811 Edgefield Dr., San Antonio, 

Tex. 78233 
PCT No. PCT/US90/00078, § 371 Date Mar. 7, 1991, § 102(e) 

Date Mar. 7, 1991, PCT Pub. No. WO90/07274, PCT Pub. 

Date Jul. 12, 1990 

PCT Filed Jan. 3, 1990, Ser. No. 656,188 
The portion of the term of this patent subsequent to Mar. 20, 
2007, has been disclaimed. 
Int. Cl.5 A61K 31/445, 35/58 

US. Cl. 514—315 2 Claims 

1. A method for treating blood or tissue-fluid feeding para- 
site infestation of animals comprising the oral administration of 
a sufficient amount of a piperidine alkaloid composition se- 
lected from the group consisting of Solenopsin A, Solenopsin 
A and B, synthetic derivatives thereof, and mixtures thereof to 
effectively control said infestation, wherein said animal is a 
human being. 


5,098,915 
SUBSTITUTED N-BENZYLPIPERIDINE AMIDES 

Bipinchandra N. Desai, Vernon Hills; Kerry W. Fowler, Chi- 

cago, both of Ili., and Alan E. Moormann, Fort Collins, Colo., 

assignors to G. D. Searle & Co., Chicago, Ill. 

Filed Sep. 5, 1989, Ser. No. 403,205 
Int. Cl.5 A61K 31/445; COTD 401/06, 401/12 

U.S. Cl. 514—324 139 Claims 

1. A compound of the formula 


R2 
7 
N—(CH2)n—X 


Cc 
RI” “Nn 


bs 


or the pharmaceutically acceptable non-toxic salts thereof, or 
the hydrated forms thereof, wherein R! is alkeny] or alkynyl] of 
from two to ten carbon atoms; substituted or unsubstituted 
phenylalkenyl or phenylalkynyl of from two to ten carbon 
atoms and wherein said phenyl] substituent is one or more of 
alkoxy, nitro, halogen or alkylsulfonamide at any position with 
alkoxy or alkylsulfonamide of one to ten carbon atoms; unsub- 
stituted phenyl which is fused to substituted or unsubstituted 
cycloalkyl of from three to eight carbon atoms wherein said 
cycloalkyl substituent can be halogen; phenylamino; phenylcy- 
cloalkyl wherein cycloalkyl is from three to eight carbon 
atoms; furanyl alkenyl wherein the alkenyl portion is from two 
to eight carbon atoms; substituted or unsubstituted benzofura- 
nyl wherein said benzofuranyl substituent can be one or more 
of halogen, amino, nitro or alkoxy of from one to ten carbon 
atoms at any position; substituted or unsubstituted benzopyran 
wherein said substituent can be keto; thiophene; benzothio- 
phene; or substituted or unsubstituted indene or isoindene 
wherein said substituent is alkyl of one to ten carbon atoms; 

n is an integer of from one to ten; 

R2 is alkyl of from one to ten carbon atoms, oxygen that is 
present as an N-oxide or absent; R3 is hydrogen, carboxy- 
alkyl of from one to ten carbon atoms or alkoxycarbonyl- 
alkyl of from one to ten carbon atoms; 


is hydrogen; pyridiny]; cycloalkyl of three to eight carbon 
atoms or hydroxy substituted cycloalkyl of three to eight 
carbon atoms; furanyl; or unsubstituted or substituted 
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phenyl wherein said phenyl substituent is one or more of 
alkyl or halogen substituted alkyl of one to ten carbon 


alkanoyl; wherein R!6 and R!7 may be taken together for 
form oxo; 


atoms, alkoxy from one to ten carbon atoms, nitro, amine, | wherein m is one or two; wherein p is a number selected 
mono or dialkylamine, acetyl amine, acetylamide, halo- from zero through four, inclusive, wherein each of q and 
gen, hydroxy or alkoxy itself substituted by halogen sub- r is a number independently selected from one through 
stituted phenyl. five, inclusive, with the proviso that sum of q and r is a 
number from three through six, inclusive; with the further 
proviso that X must be attached at a position selected from 
PROPANOBICYCLIC p+ — ATIVES FOR CNS ring-position two, ring-position three and ring-position 
DISORDERS om: 7” i 
Nancy M. Gray, Ellisville, and Brian K. Cheng, St. Charles, both # pharmaceutically-acceptable salt thereof. 
of Mo., assignors to G. D. Searle & Co., Chicago, Ill. 
Filed Mar. 29, 1990, Ser. No. 501,216 
Int. Cl.5 A61H 31/445; COTD 211/14 
US. Cl. 514—325 22 Claims 5,098,917 
13. A method for treating a patient afflicted with or suscepti- SUBSTITUTED IMIDAZOLYLMETHYLOXIRANES AND 
ble to a CNS-related disorder, which method comprises ad- SUBSTITUTED IMIDAZOLYPROPENES THEIR 
ministering to the patient a therapeutically-effective amount of PREPARATION AND FUNGICIDES CONTAINING 
a compound of the formula THEM 
Rainer Seele, Fussgoenheim; Stefan Karbach, Neustadt; Norbert 
, Goetz, Worms; Hubert Sauter, Mannheim; Eberhard Ammer- 
= mann, Ludwigshafen, and Gisela Lorenz, Neustadt, all of Fed. 
Rep. of Germany, assignors to BASF Aktiengesellschaft, 
8 ; Ludwigshafen, Fed. Rep. of Germany 
5 O Division of Ser. No. 377,000, Jul. 7, 1989, Pat. No. 5,028,618. 
6 This application Mar. 7, 1991, Ser. No. 666,189 
Claims priority, application Fed. Rep. of Germany, Jul. 28, 
1988, 3825586 
Int. Cl.5 A61K 31/415; COTD 401/06, 233/64 
wherein X is US. Cl. 514—333 4 Claims 
1. Substituted imidazolylmethyloxiranes and substituted 
imidazolylpropenes of the general formula I 


Y x 


D cue 


N N 
S 
of D 
Z C——c—R?, 
| | 
R! H 


where 
R! and R? are identical or different and each is Cj-Cg-alkyl, 
‘ 4 C3-Cg-cycloalkyl, Cs-—Cg-cycloalkenyl, tetrahydropyra- 
1 2 R3 R4 

whercin cach of RR Re and Zi independently yy, narbormy, pyridyl, phy biphenyl or phenyl 
cloalkylalkyl, aralkyl ‘aryl pati pot oe pre te each of which is unsubstituted or mono- to trisubstituted 
alkoxyalkyl, habe, h aloalkyl, hy droxy alkyl, cyano, otihia, by halogen, nitro, phenoxy, amino, alkyl, alkoxy or haloal- 

monoalkylamino, dialkylamino, carboxy, carboxyalkyl, Pi cach of 1 pred ee 

alkanoyl, alkoxycarbonyl, alkenyl and alkynyl; wherein E hy Pn tie oo 


3 4 . 

PP soto 4 ape geen bs itt indepen- X, Y and Z are identical or different and each is hydrogen or 
dently selected from hydrido, alkyl, cycloalkyl, hydroxy- Ci-C3-alkyl, X, Y and Z not simultaneously being hydro- 
alkyl, haloalkyl, cycloalkylalkyl, alkoxyalkyl, aralkyl, gen, and acid addition salts and metal complexes thereof 
aryl, alkenyl, alkynyl, alkenylalkyl, alkynylalkyl, carboxy- tolerated by plants. 
alkyl, alkanoyl, alkoxycarbonyl, carboxy, cyanoalkyl, 
alkylsulfinyl, alkylsulfonyl, arylsulfiny] and arylsulfonyl; 
wherein R!! and R!2 may be taken together to form oxo; 
wherein R!3 and R!4 may be taken together to form oxo; 5,098,918 

wherein G is selected from 1,2,3-THIADIAZOLE COMPOUNDS, COMPOSITIONS 

AND METHOD OF ANTI-THROMBOTIC TREATMENT 
RI6 Edward W. Thomas, Kalamazoo; Ronald H. Rynbrandt, de- 
| ceased, late of Portage, both of Mich. by LeAnna C. Heck- 
-c-, man, personal representative , and » assignors to 
| The Upjohn Company, Kalamazoo, Mich. 
RY Continuation of Ser. No. 735,497, May 17, 1985, abandoned, 
which is a continuation-in-part of Ser. No. 434,146, Oct. 13, 

wherein each of R!6 and R!’ is independently selected from 1982, abandoned, and Ser. No. 618,987, Jun. 11, 1984, 
hydrido, hydroxy, alkyl, cycloalkyl, cycloalkylalkyl, aral- abandoned. This application Jun. 4, 1987, Ser. No. 58,630 
kyl, aryl, alkoxy, aralkoxy, aryloxy, alkoxyalkyl, haloal- Int. Cl.5 CO7D 285/06; A61K 31/11 
kyl, hydroxyalkyl, halo, cyano, amino, monoalkylamino, U.S. Cl. 514—361 14 Claims 
dialkylamino, carboxy, carboxyalkyl, alkoxycarbonyl and 1. A compound of the formula 





MARCH 24, 1992 


Formula I 


R; and R2 are the same or different and are selected from the 
group consisting of 


Z 


wherein X, Y and Z are hydrogen, —OR3, —SR, or 


Rs 
7 


Re 


and X and Y taken together can be 


=—— 


wherein the oxygen atoms are bonded to adjacent ring 
atoms 

wherein R3, R4, Rs and R¢ are the same or different and are 
hydrogen or alkyl of from 1 to 5 carbon atoms, inclusive; 
provided that when R; and R2 are 


Zz 


either Rj or R2is at least monosubstituted, with the further 
proviso that when R2 is alkoxyphenyl, R, is not phenyl, 
when R2 is phenyl, R; is not monohydroxyphenyl, and 
when R?2 is 4-methoxyphenyl, R, is not 2-methoxypheny]. 


CHEMICAL 


5,098,919 
PYRROLO(2,1-B)THIAZOLE DERIVATIVES 


Norio Suzuki; Atsushi Nakayama; Toru Hosokami; Masashi 


Hasegawa, and Shuichi Yokohama, all of Tokyo, Japan, as- 
signors to Daiichi Pharmaceutical Co., Ltd., Tokyo, Japan 
Filed Jul. 13, 1990, Ser. No. 552,031 
Claims priority, application Japan, Jul. 13, 1989, 1-151141 
Int. Cl.5 A61K 31/425; CO7D 211/60 
US. Cl, 514—368 6 Claims 
1. A compound represented by the following formula (1): 


R3_ 6 


4N 
ee 
C(H)nCOR2 


wherein 

Rj represents a hydrogen atom, an alkyl group having from 
1 to 10 carbon atoms or a cyclic alkyl group having from 
3 to 8 carbon atoms; 

R2 represents a hydroxyl group, an alkoxy group which has 
an alkyl group having from 1 to 10 carbon atoms and 
which may have from one to three substituents selected 
from the group consisting of a halogen atom and a hy- 
droxyl group in the alkyl group moiety, an arylthio group 
which may have from one to three substituents selected 
from the group consisting of an alkyl group having from 
1 to 10 carbon atoms, an alkoxy group which has an alkyl 
group having from 1 to 10 carbon atoms, a halogen atom, 
a hydroxyl group, an amino group, a carboxyl group, a 
nitro group, and a trifluoromethy] group in an aryl group 
moiety selected from the group consisting of phenyl, 
naphthyl, and biphenyl groups, an aryloxy group which 
may have from one to three substituents selected from the 
group consisting of an alkyl group having from 1 to 10 
carbon atoms, an alkoxy group which has an alkyl group 
having from 1 to 10 carbon atoms, a halogen atom, a 
hydroxyl group, an amino group, a carboxyl group, a nitro 
group, and a trifluoromethyl group in an aryl group moi- 
ety selected from the group consisting of phenyl, naph- 
thyl, and biphenyl groups, an amino group, an alkylamino 
group or a cyclic amino group which is selected from the 
group consisting of azetidino, aziridino, pyrrolidino, 
imidazolidino, thiazolidino, oxazolidino, and pyrazolidino 
groups; 

R3 represents a hydrogen atom, an alkyl group having from 
1 to 10 carbon atoms, an aryl group which is selected from 
the group consisting of phenyl, naphthyl, and biphenyl 
groups and which may have from one to three substituents 
selected from the group consisting of an alkyl group hav- 
ing from 1 to 10 carbon atoms, an alkoxy group which has 
an alkyl group having from 1 to 10 carbon atoms, a halo- 
gen atom, a hydroxyl group, an amino group, a carboxyl 
group, a nitro group, and a trifluoromethyl group, or a 
heterocyclic group which is selected from the group 
consisting of furyl, thienyl, oxazolyl, imidazolyl, thiazolyl, 
and pyrrolyl groups and which may have from one to 
three substituents selected from the group consisting of an 
alkyl group having from 1 to 10 carbon atoms, an alkoxy 
group which has an alkyl group having from 1 to 10 
carbon atoms, a halogen atom, a hydroxyl group, an 
amino group, a carboxyl group, a nitro group, and a triflu- 
oromethyl group; 

n represents 1 or 2; and 

represents a single bond or a double bond; and pharma- 
ceutically acceptable salts thereof. 
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5,098,920 
1H-SUBSTITUTED-1,2,4-TRIAZOLE COMPOUNDS AND 
METHODS OF USE THEREOF FOR TREATMENT OF 
CARDIOVASCULAR DISORDERS 
David B. Reitz, Chesterfield, Mo., assignor to G. D. Searle & 

Co., Chicago, Ill. 
Filed May 4, 1990, Ser. No. 519,380 
Int. Cl.5 CO7D 403/06; A61K 31/41 
USS. Cl. 514—381 18 Claims 
1. A therapeutic method for treating a circulatory disorder, 
said method comprising administering to a subject having such 
diorder a therapeutically-effective amount of a compound, or a 
pharmaceutically-acceptable salt thereof, of the group consist- 
ing of: 
5-[4’-[(3,5-dibutyl-1H-1,2,4-triazol-1-yl)methyl][1, 1'-bipheny]]- 
2-yl]-1H-tetrazole; 
5'-[(5-butyl-3-chloro-1H-1,2,4-triazol-1-yl)methyl][1,1’- 
bipheny]]-2-yl]-1H-tetrazole; 
5’-[(3-butyl-5-chloro-1H-1,2,4-triazol-1-yl)methyl][1,1’- 
bipheny]]-2-yl]-1H-tetrazole; 
5-[4’-[[5-butyl-3-(1, 1-difluorobutyl)-1H-1,2,4-triazol-1-yl]me- 
thyl][1, 1’-biphenyl]-2-yl]-1H-tetrazole; 
5-[4’-[[3-butyl-5 -(1,1-difluorobutyl)-1H-1,2,4-triazol-1-yl]me- 
thyl][1, 1’-biphenyl]-2-yl]-1H-tetrazole; 
5-[4’-[(3,5-dipropyl-1H-1,2,4-triazol-1-yl)methyl][1,1’- 
bipheny]]-2-yl]-1H-tetrazole; 
5-[4’-[(3,5-dipentyl-1H-1,2,4-triazol-1-yl)methy]][1,1'-biphenyl- 
2-yl]-1H-tetrazole; 
5-[4’-[(5-butyl-3-propyl-1H-1,2,4-triazol-1-yl)methyl][1,1'- 
bipheny]]-2-yl]-1H-tetrazole; 
5-[4’-[(3-butyl-5-propyl-1H-1,2,4-triazol-1-yl)methyl][1, 1’- 
bipheny]]-2-yl]-1H-tetrazole; 
5-[4’-[(3-butyl-5-isopentyl-1H-1,2,4triazol-1-yl)methyl][1, 1’- 
bipheny]]-2-yl]-1H-tetrazole; and 
5-[4’-[(5-buty]-3-isopentyl-1H-1,2,4-triazol-1-yl)methyl][1,1’- 
biphenyl]-2-yl]-1H-tetrazole. 


5,098,921 
NITRO-SUBSTITUTED AROMATIC OR 
HETERO-AROMATIC COMPOUNDS FOR USE IN 
CANCER TREATMENT 

Gerald E. Adams, Wheatley; Edward M. Fielden, Blewbury; 

Terence C. Jenkins, North Cheam, and Ian J. Stratford, Far- 

ringdon, all of England, assignors to National Research Devel- 

opment Corporation, London, England 

Filed Dec. 2, 1988, Ser. No. 279,091 

Claims priority, application United Kingdom, Dec. 4, 1987, 
8728418; Aug. 2, 1988, 8818348 

Int. Cl.5 AOIN 43/64; A61K 31/41; COTD 249/17, 233/00 
US. Cl. 514—383 20 Claims 

1. A compound of formula (B): 


R’; R’2 R's 
——— ed Zz 
R’3 R's 


wherein 
is one of the groups 


R 


ps 


R 
Ny 
all and Ke 

NO? 


NO2 


wherein R is hydrogen or an alkyl group, with a one-elec- 
tron reduction potential at pH 7 of from —250 to —500 
mV; 
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each of R’; to R's independently represents hydrogen or an 
alkyl, hydroxyalkyl, aryl, aralkyl or alkaryl group; 

m is 0 or 1; 

n is 1 or 2; and 

Z’ represents a leaving group which has the potential for 
expulsion via an intramolecular cyclization reaction and 
which is selected from the group consisting of halogen; 
—OCOR,s, —OSORs, —OSO2R¢6, OPO3(R6)2 or 
—OP(O) (N(Re6)2)2 where Re is hydrogen, alkyl, haloal- 
kyl, phenyl, aralkyl, thioalkyl, acyl or amino; aryloxy, 
—ONO2, —NHSO2R7, —NHCOR7, —NHCO?2R7, —N(- 
COR7)2 or cyclic imide where R7 is hydrogen, alkyl, 
phenyl or aralkyl; and —N+R2R5R° or —N(O)R°R° 
where R? to R¢ are independently alkyl; 

or a physiologically acceptable acid addition salt thereof; 

with the proviso that m is 1 where X represents 


R 


Ps 
_— 


NO? 


in which R is hydrogen or an alkyl group, R’; is hydrogen, 
each of R’2 to R’s independently represents hydrogen, 
alkyl, aryl, aralkyl or alkaryl and Z’ represents halogen. 


5,098,922 
ARALKYL-4H-1,2,4-TRIAZOLE DERIVATIVES 
Hans Allgeier, Lérrach-Haagen, Fed. Rep. of Germany, assignor 

to Ciba-Geigy Corporation, Ardsley, N.Y. 

Division of Ser. No. 622,130, Dec. 3, 1990, Pat. No. 5,045,556, 
which is a continuation of Ser. No. 333,378, Apr. 5, 1989, 
abandoned, which is a continuation-in-part of Ser. No. 290,817, 
Dec. 22, 1988, abandoned, which is a continuation of Ser. No. 
103,147, Oct. 1, 1987, abandoned. This application Jun. 20, 1991, 
Ser. No. 718,076 

Claims priority, application Switzerland, Oct. 9, 1986, 
4035/86 
Int. C15 AOIN 43/653; COTD 249/08 
US. Cl. 514—383 
1. A compound of the formula 


19 Claims 


1 ® 


Ph—alk—f tT 
N N 


in which Ph represents phenyl substituted by lower alkyl, 
halogen and/or by trifluoromethyl, alk represents lower alkyli- 
dene, R, is hydrogen or lower alkyl, and R2 represents carbam- 
oyl that is unsubstituted or is substituted by lower alkyl or by 
lower alkanoyl, with the proviso that, in a compound of the 
formula I in which R, represents methyl, R2 represents N,N- 
diethylcarbamoyl and alk represents methylene, Ph is other 
than phenyl substituted in the p-position by chlorine, or, as the 
case may be, a tautomer thereof, in each case in free form or in 
form of a pharmaceutically acceptable salt. 
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5,098,923 
AROMATASE INHIBITING 45)-IMIDAZOLES 
Arto J. Karjalainen, Oulu; Lauri V. M. Kangas, Raisio; Kauko 
O. A. Kurkela, Turku, and Reino O. Pelkonen, Oulu, all of 
Finland, assignors to Farmos-Yhtyma Oy, Turku, Finland 
Continuation-in-part of Ser. No. 254,054, Oct. 6, 1988, 
abandoned. This application Sep. 27, 1990, Ser. No. 588,873 
Claims priority, application United Kingdom, Oct. 9, 1987, 
8723715 
Int. CL.5 A61K 31/415; COTD 233/64 
US. Cl. 514—396 
1. A substituted imidazole of the formula: 


N 

¢ Jeers cin —ers=x 
N Y 
| 


R’ 


17 Claims 


R'; 


R’2 


or a non-toxic pharmaceutically acceptable acid addition salt 
thereof wherein R;, R2, R’; and R’2, which can be the same or 
different, are H, CH3, C2Hs, OCH3, OH, CH2OH, NH? or 
halogen; R’ is H or 


where R3 is H, CH3 or halogen; R4 is H, Rs is H or OH and Re 
is H or OH or one of Rs and Rg is H and the other, together 
with R4, forms a bond and X and Y, which can be the same or 
different, are a bond, a straight C1_2-alkyl or the corresponding 
alkenyl. 


5,098,924 
DIOL SULFONAMIDE AND SULFINYL RENIN 
INHIBITORS 

Michael A. Poss, Lawrenceville, N.J., assignor to E. R. Squibb 

& Sons, Inc., Princeton, N.J. 

Filed Sep. 15, 1989, Ser. No. 408,157 
Int. Cl.5 A61K 31/415; COTD 233/64, 403/12 

US. Cl, 514—397 11 Claims 

1. A compound of the formula: 


R7 ORs. R3 Rj 
X—NH—CH—-CH—-C>--C-Z—-N 
OH Rs Rg R2 
or a pharmaceutically acceptable salt thereof wherein: 
Z is SO or SO2; 
R; and R2 are independently selected from the group con- 
sisting of hydrogen, alkyl of 1 to 7 carbons, alkenyl of 2 to 


7 carbons, —(CH2)m-aryl, —(CH2)m-cycloalkyl, halo 
substituted alkyl of 1 to 7 carbons, —(CH2)z—O—Ris, 


7 
—(CH2)g—S—Ris, iassineniag . 
Ri6 


CHEMICAL 


-continued 
Ris 
Il . <£ 
—(CH2)m—C—OR}s, Wee aici: ; 


Ri6 
Rg O Rg 
—(CH2)p—CH—C—O—Rj5, —CH—(CH2),—OH, 
Rg Ris 
ao ef 
% 
R16 


, and 


Rg O Ris 
Sf 
—(CH2);—CH—C—N__e; 
™~ 


Ri6 
R3, R7, Rg, and R14 are independently selected from the 
group consisting of hydrogen, alkyl of 1 to 7 carbons, halo 
substituted alkyl of 1 to 7 carbons, —(CH2),,-aryl, 


—(CH2)m-cycloalkyl, _ —(CH2),—O—Ris, —(CH2. 
)n—S—Ris, 


P es 
tection » —(CH2)n—O—(CH2)g—O— Rs, 
Ri6 
—(CH2)n—S—(CH2)g—O— Ris, 
Ris 
P 
at ie ‘ 
Ri6 
Ris 
yi ll 
lian, ia , —(CH2)n—C—O—Ris, 
R16 


Ris 


(CH2) : if 
Wn \ ’ 
R16 


i 
—(CH2),—NH—C—O-lower alkyl, 


ll 
—(CH2),;—NH—C-lower alkyl, 
ll 
—(CH2)n—NH—C—(CH2)maryl, 
Il 
—(CH2),;,—NH—C—O—(CH2)-aryl, 
ll 
—(CH2)n—O—(CH2)g—NH—C—O-lower alkyl, 
i] 
—(CH2),;—O—(CH2)g—NH—C-lower alkyl, 


ll 
—(CH2)n—O—(CH2)g— NH—C—(CH2)nraryl, 
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-continued 
Oo 


ll 
—(CH2),;—O—(CH2)g—NH—C—O—(CH)2)»,-aryl, 

il 
—(CH2)n—S—(CH2)g— NH—C—O-lower alkyl, 

Oo 

ll 
—(CH2)n—S—(CH2)g—NH—C-lower alkyl, 


Il 
—(CH2)n—S—(CH2)g—NH—C—(CH?)m-aryl, 


ll 
—(CH2)n—S—(CH2)g— NH—C—O—(CH2)m-aryl, and 
NH 
(CH2)n;——NH hd 
—(CH2),—NH— ; 
\ 
NH? 
Rg is hydrogen or alkyl of 1 to 7 carbons; 
Rs and R¢ are independently selected from the group con- 
sisting of hydrogen, alkyl of 1 to 7 carbons, halo substi- 


tuted alkyl of 1 to 7 carbons, —(CH2)m-aryl, —(CH2)hd 
m-cycloalkyl; 


| Ri3 
X is alacant iis 


Ris 


T as oO r 
ee ee or 
Ris 


O Ri O Ris 
ti Il 
a ee 


Ris 


R13 is —(CH2)m N—Rsg, 
Eo 


N 


N, or —(CH2)m NH; 
L 3 
N 


Rg is —CH2—O—CH?2 
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-continued 


fe) 
ll 
NO, —C—O—CH2 ) 


CH3, -«-(O) or 


Ris and Ryo are independently selected from the group 
consisting of hydrogen, alkyl of 1 to 7 carbons, —(CH2)m- 
cycloalkyl, and —(CH2)-aryl; 


Oo 
Il 
W| is hydrogen, —C—O—(CH2)m—Ri17, 
Oo 
ll ll 
—C—N—(CH2)m—R17, —C—(CH2)m—R17, ~SO—Ris, 
eee 
Ri7 
—SO2—Ris, —SO2—NH?2, — 
Rig’ 
—SO2—NH—Rjg, or —(CH2)m—R17; 
Oo 
ll 
W?2 is hydrogen, —Rj3, —C—Rj3, ~C—O—Rig, 
Oo Oo Oo 
i] ll ll 
—C—NH?2, —C—NH—Rijz, — 
Ris’ 


—SH, —S—R}3, ~SO—Rj3, ~SO2— Rig, 


—SO2—NH?2, —SO2—NH—Rij, a or 
Ris’ 


Oo 
ll 
—S—C—Ris; 
Oo Oo 
. i i 
W; is hydrogen, Rig, —C—Rjs, ~—C—O—Rjg, 
10) 
Il ll ll 
—C—Ni, ~C—NH—Rig, or —T 
Ris’ 
R17 and Rj7’, are independently selected from the group 


consisting of hydrogen, alkyl of 1 to 7 carbons, aryl, cy- 
cloalkyl, and 
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5,098,925 
SPIRO-DIHYDROISOINDOLE COMPOUNDS 
Thomas M. Bare, West Chester, Pa., assignor to ICI Americas 
Inc., Wilmington, Del. 
Filed Feb. 5, 1991, Ser. No. 650,503 
N Claims priority, application United Kingdom, Feb. 8, 1990, 
| 9002834 
H Int. Cl.5 CO7D 209/96; A61K 31/40 
USS. Cl. 514—409 21 Claims 
Rig Rigare independently selected from the group consist- 13. A method of treating neurological disorders, comprising 
ing of alkyl of 1 to 7 carbons, —(CH2)m-aryl, —(CH2)m- administering to a mammal in need of such treatment a com- 
cycloalkyl, pound of formula I, formula set out hereinbelow, or a pharma- 
ceutically acceptable salt thereof, wherein: 
Ris R is selected from a group consisting of hydrogen, benzyl, 
ll lt 7 and (1-5C)alkyl optionally containing a double or triple 
—CH2—C—O—R}7, —CH2—C—N , bond provided that, if a double or triple bond is present, at 
™,. = least one methylene group intervenes between said double 
or triple bond and the nitrogen atom to which said alky] is 
Oo attached, 
ll Y!, Y?, Y3 and Y4 are independently selected from a group 
—(CH2)n—NH—C-lower alkyl, consisting of hydrogen, hydroxy, halo, (1-5C)alkyl, 
(1-5C)alkoxy, and trifluoromethyl, provided that not 
ll more than two of Y!, Y2, Y3 and Y4 are other than hydro- 
—(CH2),—NH—C—O-lower alkyl, gen, 
ring A is selected from a group consisting of the members 
shown as formulae Ia, Ib, Ic, and Id, formulae set out 
hereinbelow, wherein, in said formulae, X is selected from 
a group consisting of O, S and N—R!, wherein R! has the 
Ris meaning given above for R, and Z!, Z?, Z3 and Z‘ are 
_— = i independently selected from hydrogen, hydroxy, halo, 
(CH2)n i ” (1-5C)alkyl, (1-5C)alkoxy, and trifluoromethyl, provided 
Rie that not more than two of Z!, Z2, Z3 and Z4 are other than 
hydrogen, 
NH n is 1, 2, 3, or 4 


Oo 


ll 
—(CH2)n—NH—C—O—(CH)),-aryl, 


(CH?) NH rd 
= wn cae > 
. \ 


NH? 
y2 

m and m’ are independently selected from zero and an inte- - 

ger from | to 5; 
n and n’ are independently selected from an integer from 1 to ¥3 

5; 4 
p is zero or one; (CH2)n (+) 
g is an integer from 2 to 5; 


the term “alkyl of 1 to 7 carbons” refers to straight or 
branched chain radicals having up to seven carbon atoms; 

the term “lower alkyl” refers to straight or branched chain 
radicals having up to four carbon atoms; 

the terms “lower alkoxy” and “lower alkylthio” refer to 
such lower alkyl groups as defined above attached to an 
oxygen or sulfur; 

the term “alkenyl” refers to straight or branched chain 
radicals of 2 to 7 carbons containing at least one double 


Zz 


the term “halo” refers to chloro, bromo, fluoro, and iodo; 

the term “halo substituted alkyl” refers to such an alkyl 
group in which one or more hydrogens have been re- 
placed by chloro, bromo, or fluoro groups; and 

the term “aryl” refers to phenyl, diphenylmethyl, 1-napht- 
hyl, 2-naphthyl, mono substituted phenyl, diphenyl- 
methyl, 1-naphthyl, or 2-naphthyl wherein said substitu- 
ent is lower alkyl of 1 to 4 carbons, lower alkylthio of 1 to 
4 carbons, lower alkoxy of 1 to 4 carbons, halogen, hy- 
droxy, amino, —NH—alkyl wherein alkyl is of 1 to 4 
carbons, or —N(alkyl)2 wherein alkyl is of 1 to 4 carbons, 
di or tri substituted phenyl, diphenylmethyl, 1-naphthyl or 
2-naphthyl wherein said substituents are selected from 
methyl, methoxy, methylthio, halogen, hydroxy and 
amino. 


R 
Zz 
z! 
Zz 
zi 


2 


yl! 
N 
by 
zi 
z 
bond; 
the term “cycloalkyl” refers to saturated rings of 4 to 7 
carbons; 
x 
zi 
 , 
Zz 
LY 
Zz 
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5,098,926 
6-SUBSTITUTED MITOMYCIN ANALOGS 
William A. Remers, and Salah M. Sami, both of Tucson, Ariz., 
assignors to University Patents, Inc., Westport, Conn. 
Continuation of Ser. No. 647,055, Sep. 4, 1984, Pat. No. 
4,888,341. This application Dec. 13, 1989, Ser. No. 449,784 
The portion of the term of this patent subsequent to Jun. 11, 
2008, has been disclaimed. 
Int. Cl.5 CO7D 487/14; A61K 31/40 
US. Cl. 514—410 
1. Compounds of the formula, 


24 Claims 


wherein: 

Y is hydrogen or lower alkyl; and X is a radical of the for- 
mula —O—R, wherein R is: 

a substituted lower alkyl radical selected from the group 
consisting of mono- and di-hydroxy lower alkyl, cyano 
lower alkyl, halo lower alkyl, lower alkyl amino lower 
alkyl, hydroxy lower alkylthio lower alkyl, hydroxy 
lower alkyldithio lower alkyl, hydroxy or lower alkoxy 
substituted lower alkoxy lower alkyl, cyclo lower alkyl 
substituted lower alkyl; and lower alkyl substituted diox- 
olanyl lower alkyl; or 

a lower alkenyl radical; or 

a lower alkynyl radical; or 

tetrahydro furanyl or a lower alkyl substituted derivative 
thereof. 


5,098,927 
ANTIRETROVIRAL AGENT, METHOD OF USE 
THEREAS, AND METHOD OF PREPARATION 
Kiyoshi Takatsuki; Yohsuke Maeda; Toshio Hattori, all of Ku- 
mamoto; Tsutomu Kaizu; Masanori Okamoto, both of 
Tsukuba; Yoshiko Yokota, Ibaraki; Katsuya Nakamura, 
Kobe, and Hiroshi Kayakiri, Tsukuba, all of Japan, assignors 
to Fujisawa Pharmaceutical Co., Ltd., Osaka, Japan 
Continuation of Ser. No. 520,060, May 3, 1990, abandoned. This 
application Jan. 10, 1991, Ser. No. 638,159 
Claims priority, application Japan, May 15, 1989, 1-22291 
Int. Cl.5 CO7D 207/12; A61K 31/40 
USS, Cl. 514—425 12 Claims 
1. A method for treating infectious diseases caused by re- 
trovirus which comprises administering a pharmacologically 
effective amount of a pyrroline compound of the formula: 


HO N 
~ 


HO 


HO 


or derivatives thereof of the formula: 


H 
N 
HO 


HO 


or a pharmaceutically acceptable salt thereof to humans 
animals in need of treatment. 
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2. The method of claim 1 in which the retrovirus is a lym- 
photrophic retrovirus. 
3. A pyrroline-sulfurous acid adduct of the formula: 


H 
N 
HO 


HO 


a pharmaceutically acceptable salts thereof. 
5. A process of preparing a compound of the formula: 


H 
N 
HO 


HO 


or a salt thereof, which comprises reacting a pyrroline com- 
pound of the formula: 


or a Salt thereof with at least one sulfonation reagent selected 
from the group consisting of sulfur dioxide sulfurous acid and 
alkali metal bisulfites. 

8. A method for treatment of lymphadenopathy which com- 
prises administering a pharmacologically effective amount of a 
pyrroline compound of the formula: 


HO N 
S 


HO 


HO 


or a derivative thereof of the formula: 


H 
N 
HO 


HO 


or a pharmaceutically acceptable salt thereof to an individual 
in need of treatment. 


5,098,928 
KETENDITHIOACETAL DERIVATIVES AND 
PHARMACEUTICAL COMPOSITIONS CONTAINING 
THE SAME 
Masashi Nagamine, Nishinomiya; Kunikazu Hiraga, Osaka; 
Atsushi Sakai, and Matazaemon Uchida, both of Kawa- 
chinagano, all of Japan, assignors to Nihon Nohyaku Co., Ltd., 
Tokyo, Japan 

Continuation of Ser. No. 295,365, Jan. 10, 1989, abandoned. This 

application Oct. 25, 1990, Ser. No. 602,932 
Claims priority, application Japan, Jan. 14, 1988, 63-6303 
Int. Cl.5 A61K 31/385; COTD 339/08 

US. Cl. 514—436 8 Claims 

5. A pharmaceutical composition comprising a pharmaceuti- 
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cally acceptable diluent and as an active ingredient a ketenedi- 
thioacetal derivative represented by general formula (I): 


Om (R2); 


I 
(O)n 


wherein R! represents a Cj- to C4-alkyl group, a C2- to C7- 
alkoxycarbonyl C)- to C4-alkyl group, a di(C1- to C4-alkyl- 
Jamino-C}- to C¢-alkylamino group or a carboxy-C;- to C4- 
alkyl group; R2, which may be the same or different, indepen- 
dently represents a hydrogen atom, a halogen atom, a C;- to 
C4-alkyl group (whose group is optionally substituted with a 
C2- to C7-alkoxycarbonyl group, a Cj- to C4-alkylsulfinyl 
group or a carboxyl group), a hydroxy group, a Ci- to Ci6- 
alkoxy group (whose alkyl moiety is optionally substituted 
with a C2- to C7-alkoxycarbonyl group, a carboxy group, a 
di-C;- to C4-alkylamino group, an N-C;- to C4-alkyl-sub- 
stituted piperazino group, a hydroxy group or a nitroxy 
group), a C2- to C7-alkylcarbonyloxy group, a methylenedioxy 
group, a C2- to C7-alkoxycarbonyl group, a carboxyl group, a 
cyano group, a C)- to C4-alkylthio group or a C)- to C4-alkyl- 
sulfinyl group; R3 and R4 are combined together to form a C2- 
to C4-alkylene group; X represents an oxygen atom, a sulfur 
atom or a methylene group; | represents an integer of 1 to 3; 
and m and n represent 0 or an integer of 1, or its pharmaceuti- 
cally acceptable salts. 


5,098,929 
PESTICIDAL COMPOUNDS 
John P. Larkin, Leighton Buzzard, and Ian H. Smith, Eaton 
Bray, both of England, assignors to The Wellcome Foundation 
Limited, London, England 
Continuation of Ser. No. 189,153, May 2, 1988, abandoned, 
which is a division of Ser. No. 890,954, Jul. 25, 1986, abandoned. 
This application Feb. 9, 1990, Ser. No. 478,038 
Claims priority, application United Kingdom, Jul. 30, 1985, 
8519212; Sep. 12, 1985, 8522601 
Int. Cl.5 AOIN 43/32; COTD 319/04 
US. Cl. 514—452 
1. A compound of the formula: 


a oe 
) 
) + o 


R2 


12 Claims 


wherein R is C2-4 alkyl, C2-4 alkenyl, C2-4 alkynyl, Cs-19 cyclo- 
alkyl, phenyl, C2-4 alkyl substituted by cyano or C1-4 alkoxy, 
C2-4 alkenyl substituted by cyano or Cj.4 alkoxy, C24 alkynyl 
substituted by cyano or C;.4 alkoxy, Cs-19 cycloalkyl substi- 
tuted by cyano or C;.4 alkoxy, or phenyl substituted by cyano 
or C}.4 alkoxy; 

R! cyano, C2.3 alkenyl, C2-3 alkynyl, C1-3 alkyl substituted 
by cyano, C)-4 alkoxy, C4 alkylthio or halo, C2.3 alkenyl 
substituted by cyano, C;.4 alkoxy, C)-4 alkythio or halo, or 
C2.3 alkynyl substituted by cyano, C14 alkoxy, C14 
alkythio or halo, or R! and R and the carbon atoms to 
which they are attached form a Cs.7 carbocyclic ring or 
R! and R and the carbon atoms to which they are attached 


CHEMICAL 


2395 


nitro, C;.3 alkyl, C2.3 alkenyl, C.3 alkyl substituted by 
halo or C2.3 alkenyl substituted by halo; or Cs.19 cy- 
cloalkenyl, Cs.19 cycloalkenyl] substituted by halo, cyano, 
azido, nitro, C.3 alkyl substituted by halo or C2.3 alkenyl 
substituted by halo; 

R3 is hydrogen, C2.3 alkenyl, C2.3 alkynyl, Cj.3 alkyl substi- 
tuted by cyano, C1.4 alkylthio, C;.4 alkoxy or halo, C2.3 
alkenyl substituted by cyano, C;.4 alkylthio, C4 alkoxy or 
halo or C2.3 alkynyl substituted by cyano, C;-4 alkylthio, 
C;.4 alkoxy or halo. 

8. An insecticidal or acaricidal formulation comprising a 

compound of claim 1 in admixture with a carrier or diluent. 


5,098,930 
HETEROCYCLIC DERIVATIVES 
Philip N. Edwards, Bramhall, England, and Jean-Marc M. M. 
Girodeau, Rilly la Montagne, France, assignors to Imperial 
Chemical Industries PLC, London, England and ICI Pharma, 
Reims Cedex, France 
Filed Dec. 22, 1989, Ser. No. 455,173 
Claims priority, application European Pat. Off., Dec. 23, 
1988, 88403313; May 31, 1989, 89401491 
Int. C1.5 A61K 31/35; COTD 309/10, 309/12 
US. Cl. 514—459 
1. A heterocyclic derivative of the formula I 


9 Claims 


OR! 
Ar'—A!—O—Ar-—C—R? 
R3 


wherein Ar! is phenyl or naphthyl which may optionally 
bear one or more substituents selected from amino, 
halogeno, hydroxy, carboxy, cyano, (1-6C)alkyl, (2- 
6C)alkenyl, (2-6C)alkynyl, (1-4C)alkoxy, (1-4C)alkylthio, 
(1-4C)alkysulphinyl, (1-4C)alkylsulphonyl, (1-4C)al- 
kylamino, di-[(1-4C)alkylJamino, (1-4C)alkoxycarbonyl, 
(2-4C)alkanoyl, (2-4C)alkanoylamino, hydroxy-(1-4C)al- 
kyl, fluoro-(1-4C)alkyl, amino-(1-4C)alkyl, cyano-(1- 
4C)alkyl and cyano-(1-4C)alkoxy; 

wherein A! is (1-6C)alkylene, (3-6C)alkenylene, (3-6C)alky- 
nylene or cyclo(3-6C)alkylene; 

wherein Ar? is phenylene which may optionally bear one or 
two substituents selected from halogeno, hydroxy, amino, 
nitro, cyano, carbamoyl, ureido, (1-4C)alkyl, (3-4C)al- 
kenyloxy, (1-4C)alkoxy, (1-4C)alkylthio, (1-4C)alkysul- 
phinyl, (1-4C)alkylsulphonyl, (1-4C)alkylamino, di-[(1- 
4C)alkyljamino, fluoro-(1-4C)alkyl, (1-4C)alkoxycarbo- 
nyl, N-[(1-4C)alkyl]carbamoyl, N,N-di-[(1-4C)alkyl]car- 
bamoyl, (2-4C)alkanoylamino, cyano-(1-4C)alkoxy, car- 
bamoyl-(1-4C)alkoxy, (1-4C)alkoxycarbonyl-(1-4C)al- 
koxy, hydroxy-(2-4C)alkylamino, cyano-(1-4C)al- 
kylamino, carboxy-(1-4C)alkylamino and (1-4C)alkox- 
ycarbonyl-(1-4C)alkylamino; 

wherein R! is hydrogen, (1-6C)alkyl, (3-6C)alkenyl, (3- 
6C)alkynyl, cyano-(1-4C)alkyl or (2-4C)alkanoyl, or R! is 
benzoyl which may optionally bear a substituent selected 
from halogeno, (1-4C)alkyl and (1-4C)alkoxy; and 

wherein R? and R3 together form a group of the formula 
—A?-X-A3- which, together with the carbon atom to 
which A? and A? are attached, defines a ring having 6 ring 
atoms, wherein A? and A3, which may be the same or 
different, each is (1-4C)alkylene and X is oxy, and which 
ring may bear one, two or three substituents, which may 
be the same or different, selected from hydroxy, (1-4C)al- 
kyl, (1-4C)alkoxy, (3-4C)alkenyloxy and (3-4C)al- 
kynyloxy; 


from a Cs.7 carbocyclic ring substituted by C}.3 alkyl or or a pharmaceutically-acceptable salt thereof. 


C}.3 alkoxy; 


9. A method of treating a disease or medical condition medi- 


R2 phenyl, phenyl substituted by halo, cyano, azido, nitro, ated alone or in part by one or more leukotrienes which com- 


C}.3 alkyl or Cj.3 alkyl substituted by halo; Cs.19 cycloal- 
kyl, Cs-19 cycloalkyl substituted by halo, cyano, azido, 


prises administering to a warm-blooded animal requiring such 
treatment a 5-lipoxygenase-inhibitory amount of a heterocyclic 
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derivative of the formula I, or a pharmaceutically-acceptable 
salt thereof, as claimed in any one of claims 1 to 7. 


5,098,931 
7-SUBSTITUTED HMG-COA REDUCTASE INHIBITORS 
Mark E. Duggan, Wynnewood; Wasy! Halczenko, Hatfield, and 
George D. Hartman, Lansdale, all of Pa., assignors to Merck 
& Co., Inc., Rahway, N.J. 
Continuation of Ser. No. 401,361, Aug. 31, 1989, abandoned. 
This application Sep. 24, 1990, Ser. No. 587,598 
Int. Cl.5 A61K 31/365; CO7TD 309/30 
US. Cl. 514—460 10 Claims 
1. A compound represented by the structural formula (I): 


D 
ye? , 


Oo 


wherein: 
R, is: 
(1) C1-10 alkyl; 
(2) substituted C)-19 alkyl in which one or more sub- 
stituent(s) is selected from: 
(a) halogen, 
(b) hydroxy, 
(c) Cj-10 alkoxy, 
(d) C1-15 alkoxycarbonyl, 
(e) C1-5 acyloxy, 
(f) C3_g cycloalkyl, 
(g) phenyl, 
(h) substituted phenyl in which the substituents are X and 
Y, 
(i) C1-10 alkylS(0)p, 
(j) C3_g cycloalkylS(O),, 
(k) phenylS(O)n, 
(1) substituted phenylS(O),, in which the substituents are X 
and Y, and 
(m) oxo; 
(3) Ci-10 alkoxy; 
(4) C2-10 alkenyl; 
(5) C3_8 cycloalkyl; 
(6) substituted C3_3 cycloalkyl in which one substituent is 
(a) C1-10 alkyl 
(b) substituted C_19 alkyl in which the substituent is 
(i) halogen, 
(ii) hydroxy, 
(iii) Cy-10 alkoxy, 
(iv) C\-s5 alkoxycarbonyl, 
(v) C1-s acyloxy, 
(vi) phenyl, 
(vii) substituted phenyl in which the substituents are X 
and Y 
(viii) C1_109 alkylS(O),, 
(ix) C3_3 cycloalkylS(O),, 
(x) phenylS(O),, 
(xi) substituted phenylS(O), in which the substituents 
are X and Y, and 
(xii) oxo, 
(c) C1-10 alkyIS(O),, 
(d) C3_g cycloalkylS(O)p, 
(e) phenylS(O),, 
(f) substituted phenylS(O),, in which the substituents are X 
and Y, 
(g) halogen, 
(h) hydroxy, 
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(i) Ci-10 alkoxy, 
(j) Ci-s alkoxycarbonyl, 
(k) Ci-5 acyloxy, 
(1) phenyl, and 
(m) substituted phenyl] in which the substituents are X and 
¥; 
(7) phenyl; 
(8) substituted phenyl in which the substituents are X and Y; 
(9) amino; 
(10) Ci-5 alkylamino; 
(11) di(C1-5 alkyl)amino; 
(12) phenylamino; 
(13) substituted phenylamino in which the substituents are X 
and Y; 
(14) phenyl C1-10 alkylamino; 
(15) substituted phenyl Cj-19 alkylamino in which the sub- 
stituents are X and Y; 
(16) a member selected from the group consisting of: 
(a) piperidinyl, 
(b) pyrrolidinyl, 
(c) piperazinyl, 
(d) morpholinyl, and 
(e) thiomorpholinyl; and 
(17) RoS in which Rg is selected from 
(a) C1-10 alkyl, 
(b) phenyl, and 
(c) substituted phenyl in which the substituents are X and 
= 
R2 and R3 are each independently selected from the group 
consisting of: 
(1) H; 
(2) Re; 
R¢ is selected from 
(1) substituted Cj_19 alkyl in which one or two substitu- 
ents are selected from 
(a) amino; 
(b) phenylacyloxy, 
(c) phenoxycarbonyl, 
(d) phenylC;-salkylacyloxy, 
(e) phenylC;-salkoxy, 
(f) C1-salkylamino, 
(g) di(C}-salkyl)amino, 
(h) phenylamino, 
(i) substituted phenylamino in which the substituents 
are X and Y, 
(j) phenyl Cj_salkylamino, 
(k) substituted phenyl Cj-5 alkylamino in which the 
substituents are X and Y, 
(1) substituted phenyl in which the substituents are X 
and Y, 
(m) phenylS(O),, 
(n) substituted phenylS(O), in which the substituents 
are X and Y, 
(0) phenyl C}-5 alkyl S(O), 
(p) Ci-s alkylS(O),, 
(q) phenylaminoacyloxy, 
(r) Ci-salkylaminoacyloxy, 
(s) Ci-salkylacylamino, 
(t) di(phenylC,_salkyl)phosphonyl, 
(u) di(Cj_salkyl)phosphinyl, 
(v) Ci-salkyl-carbonyl, 
(w) carboxy-; or 
(2) 1(S)-hydroxyethyl; 
(3) 1(S)-hydroxybenzy]; 
provided that both of R2 and R3 are not H; 
Rg is 
(1) hydrogen; 
(2) hydroxy; 
(3) C1-10 alkyl; and 
(4) substituted Cj_;9 alkyl in which one or more substituents 
is selected from 
(a) halogen, 
(b) hydroxy, 
(c) C1-10 alkoxy, 
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(d) Cj_5 alkoxycarbonyl, 
(e) Ci-s5 alkylacyloxy, 
(f) phenylacyloxy, 
(g) phenoxycarbonyl, 
(h) phenyl C1-s5 alkylacyloxy, 
(i) phenyl Cy-5 alkoxy, 
(j) amino, 
(k) Cy-5 alkylamino, 
(1) di(C1-s alkyl)amino, 
(m) phenylamino, 
(n) substituted phenylamino in which the substituents are 
X and Y, 
(0) phenyl C;-5 alkylamino 
(p) substituted phenyl C-5 alkylamino in which the sub- 
stituents are X and Y, 
(q) C3-8 cycloalkyl, 
(r) phenyl, 
(s) substituted phenyl in which the substituents are X and 
Y, 
(t) phenylS(O)n, 
(u) substituted phenylS(O), in which the substituents are 
X and Y, 
(v) phenyl C;-s5 alkyl S(O), 
(w) C1-s alkyl S(O), 
(x) phenylaminoacyloxy, 
(y) Ci-salkyl aminoacyloxy, 
(z) Cy-salkyl acylamino, 
(aa) di(phenylCj_salkyl)phosphonyl, 
(bb) di(C-salkyl)phosphiny], 
(5) R4 together with the carbon atom to which it is attached 
represents a Cs_¢ carbocyclic ring; 
X and Y are independently selected from 
a) OH; 
b) halogen, 
c) trifluoromethyl, 
d) Cy-3alkoxy, 
e) Cj_3alkyl carbonyloxy, 
f) phenylcarbonyloxy, 
g) C-3alkoxy carbonyl, 
h) phenyloxycarbonyl, 
i) hydrogen, 
j) Ci-salkyl; 
halogen is C1 or F; n is 0, 1 or 2; a and b are double bonds, 
or one of a and b is a double bond, or both a and b are single 
bonds; or a pharmaceutically acceptable salt thereof. 


5,098,932 
CYCLIC ETHER DERIVATIVES 
Annie Hamon, Reims, France, assignor to Imperial Chemical 
Industries PLC, ICI Pharma, Reims Cedex, France 
Filed Dec. 22, 1989, Ser. No. 454,911 
Claims priority, application European Pat. Off., Dec. 23, 
1988, 884033119 
Int. Cl.5 A61K 31/335; COTD 317/22 
U.S. Cl. 514—462 
1. A cyclic ether derivative of the formula I 


9 Claims 


OR! 
Ar!—A!—O—Ar?—C—R? 
R3 


wherein 

Ar! is phenyl or naphthyl which may optionally bear one or 
more substituents selected from halogeno, hydroxy, car- 
boxy, cyano, (1-4C)alkyl, (2-4C)alkenyl, (2-4C)alkynyl, 
(1-4C)alkoxy, (1-4C)alkylthio, (1-4C)alkylsulphinyl, 
(1-4C)alkylsulphonyl, (1-4C)alkylamino, di-[(1-4C)alkyl- 
Jamino, (1-4C)alkoxycarbonyl, (2-4C)alkanoyl, hydroxy- 
(1-4C)alkyl, fluoro-(1-4C)alkyl and cyano-(1-4C)alkoxy; 

wherein A! is (1-6C)alkylene, (3-6C)alkenylene, (3-6C- 
Jalkynylene or cyclo(3-6C)alkylene; 

wherein Ar? is phenylene which may optionally bear one or 


CHEMICAL 


2397 


two substituents selected from halogeno, hydroxy, amino, 
nitro, cyano, carbamoyl, (1-4C)alkyl, (3-4C)alkenyloxy, 
(1-4C)alkoxy, (1-4C)alkylthio, (1-4C)alkylsulphinyl, 
(1-4C)alkylsulphonyl, (1-4C)alkylamino, di-[(1-4C)alkyl- 
Jamino, fluoro-(1-4C)aikyl, (1-4C)alkoxycarbonyl, N- 
[(i-4C)alkyl]carbamoy!, N,N-di-[(1-4C)alkylcarbamoyl, 
(2-4C)alkanoylamino, cyano-(1-4C)alkoxy, carbamoyl- 
(1-4C)alkoxy and (1-4C)alkoxycarbonyl-(1-4C)alkoxy; 

wherein R! and R? together form a group of the formula 
—A?—X—A3— which, together with the oxygen atom to 
which A? is attached and with the carbon atom to which 
A} is attached, defines a ring having 5 to 7 ring atoms, 
wherein A? and A}, which may be the same or different, 
each is (1-6C)alkylene, cyclopentylidene or cyclohexyli- 
dene and X is oxy, and which ring may bear one or two 
substituents, which may be the same or different, selected 
from hydroxy, (1-4C)alkoxy, hydroxy-(1-4C)alkyl and 
(1-4C)alkoxy-(1-4C)alkyl; and 

wherein R3 is (1-6C)alkyl, (2-6C)alkenyl, (2-6C)alkynyl, 
fluoro-(1-4C)alkyl, cyano-(1-4C)alkyl, hydroxy-(1-4C)al- 
kyl, (1-4C)alkoxy-(1-4C)alkyl, (2-4C)alkanoyloxy(1-4- 
C)alkyl or (2-4C)alkanoyl-(1-4C)alkyl; or a pharmaceuti- 
cally-acceptable salt thereof. 

8. A pharmaceutical composition suitable in use for provid- 
ing inhibition of 5-lipoxygenase which comprises an effective 
amount of a cyclic ether derivative of the formula I, or a 
pharmaceutically-acceptable salt thereof, as claimed in any one 
of claims 1 to 7 in association with a pharmaceutically-accepta- 
ble diluent or carrier. 


5,098,933 
PHARMACEUTICALLY USEFUL MICHAEL ADDITION 
PRODUCTS OF UNSATURATED ALDEHYDES AND 
KETONES AND ASCORBIC ACID 
Robert Veltri, Oklahoma City, Okla., and Gabor B. Fodor, 
Morgantown, W. Va., assignors to Theracel Corporation, 

Bethesda, Md. 

Continuation-in-part of Ser. No. 484,224, Feb. 23, 1990, 
abandoned, which is a continuation-in-part of Ser. No. 226,185, 
Jul. 28, 1988, abandoned, which is a continuation-in-part of Ser. 

No. 82,052, Aug. 5, 1987, abandoned, which is a 
continuation-in-part of Ser. No. 857,291, Apr. 29, 1986, 
abandoned. This application Sep. 25, 1990, Ser. No. 588,073 

Int. Cl.5 CO7D 307/88; A61K 31/34 
U.S. Cl. 514—470 
1. A compound of the formula: 


22 Claims 


wherein n is 2, 3, or 4 and Rj is hydrogen, lower alkyl or lower 
haloalkyl with the proviso that R; cannot be at the 3-position. 
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5,098,934 
METHOD OF RELIEVING PAIN WITH 
MERCAPTOALKANAMIDES 
Jean-Paul Vevert, Pantin; Francoise Delevallee, Vincennes, and 
Rogert Deraedt, Pavillons sous Bois, all of France, assignors 
to Roussel Uclaf, France 
Continuation of Ser. No. 577,031, Feb. 6, 1984, abandoned. This 
application Jun. 22, 1990, Ser. No. 542,731 
Claims priority, application France, Feb. 7, 1983, 83 01862 
Int. Cl.5 A61K 31/24, 31/195 
USS. Cl. 514—513 5 Claims 
1. A method of relieving pain in warm-blooded animals 
comprising administering to warm-blooded animals an anal- 
gesically effective amount of at least one compound selected 
from the group consisting of amides of the formula 


ll 
ila iain 


R2 


wherein R; is selected from the group consisting of hydrogen 
and 


Oo 
—C—Ri, 


R, is selected from the group consisting of alkyl of 1 to 5 
carbon atoms and aryl optionally substituted with at least one 
member of the group consisting of —OH, alkyl and alkoxy of 
1 to 5 carbon atoms, —NO and halogen, n is an integer from 
1 to 5, R2 is selected from the group consisting of hydrogen, 
aryl and aralkyl of 6 to 15 carbon atoms optionally substituted 
with at least one member of the group consisting of alkyl and 
alkoxy of 1 to 5 carbon atoms, —OH, halogen, and —CF3, R3 
is phenyl optionally substituted with at least one member of the 
group consisting of alkyl and alkoxy of 1 to 5 carbon atoms, 
—OH, —NO2, halogen, —CF3, carboxymethyl, alkoxycar- 
bonylmethyl with 1 to 5 carbon atoms, aralkoxy of 7 to 15 
carbon atoms and 


i 
—N 


x’ 


X and X’ are individually selected from the group consisting of 
hydrogen and alkyl of 1 to 5 carbon atoms and their salts with 
non-toxic, pharmaceutically acceptable acids and bases. 


5,098,935 
CARCINOSTATIC OR ANTITUMOR ANTIBIOTIC, 
CONAGENIN, AND PRODUCTION AND USES THEREOF 
Masaaki Ishizuka, Mishima; Takashi Yamashita, Numazu; 
Hiroshi Naganawa, Tokyo; Hironobu Iinuma, Wako; Kunio 
Isshiki, Fujisawa; Masa Hamada, Naito; Kenji Maeda, and 
Tomio Takeuchi, both of Tokyo, all of Japan, assignors to 
Zaidan Hojin Biseibutsu Kagaku Kenkyu Kai and Kanegafu- 
chi Kagaku Kogyo Kabushiki Kaisha, both of, Japan 
Filed May 17, 1990, Ser. No. 524,576 
Claims priority, application Japan, May 23, 1989, 1-127846 
Int. C15 A61K 31/195 
US. Cl. 514—563 4 Claims 
1. A compound having the formula: 
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or an alkali metal or alkaline earth metal salt thereof. 


5,098,936 
IMPACT RESISTANT POLYURETHANE FOAM AND A 
METHOD FOR MANUFACTURING THEREOF 
Jin S. Choi; Jae M. Lee, and Hyeong S. Kim, all of Pusan, Rep. 
of Korea, assignors to Dong Sung Chemical Ind. Co., Ltd., 
Pusan, Rep. of Korea 
Filed Oct. 1, 1990, Ser. No. 592,486 

Claims priority, application Rep. of Korea, Sep. 29, 1989, 

89-14040; Feb. 23, 1990, 90-2337 
Int. Cl.5 CO8G 18/14 

U.S, Cl. 521—112 4 Claims 

1. An impact-resistant polyurethane foam product having an 
elasticity of less than 10 percent and a compression set of less 
than 5 percent, and made by the process of: 

(a) providing a diisocyanate monomer or prepolymer con- 
taining from 5 to 25 percent residual isocyanate by weight, 
by reacting a diisocyanate and a propyleneoxide-based 
polydiol having a hydroxy value of from 30 to 500 mg 
KOH/g; 

(b) providing a resin composed of: 

(i) a propyleneoxide-based polyol having two hydroxyl 
functional groups at a chain end and a hydroxyl value of 
from 25 to 100 mg KOH/g, 

(ii) a propyleneoxide-based polyol having three hydroxyl 
functional groups at a chain end and a hydroxy] value of 
from 20 to 1000 mg KOH /g, 

(iii) a propyleneoxide-based polyol having four hydroxyl 
functional groups at a chain end and a hydroxy] value of 
from 50 to 220 mg KOH/g, 

(iv) an organic metallic reaction accelerator produced by 
agitating together at least one diamine with at least one 
organic metallic compound, 

(v) a plasticizer, and 

(vi) a polyalkyl- or polyalkoxysiloxane; 

(c) preheating said diisocyanate monomer or prepolymer 
and said propylene oxide-based polyol to about 40° to 60° 
C., rapid agitating, and forming a foamed product thereof 
by casting; 

said product having a moisture content in the range from 0.3 
percent to 3.0 percent by weight. 


5,098,937 
FLEXIBLE POLYURETHANE FOAMS AND PROCESS 
FOR PREPARING THEM 

Bruno Gallo, Mestre, Venezia, and Gianflavio Lunardon, Padua, 

both of Italy, assignors to Montedipe S.r.1., Milan, Italy 

Filed May 17, 1990, Ser. No. 524,728 
Claims priority, application Italy, May 17, 1989, 20542 A/89 
Int. Cl.5 CO8G 18/14, 18/79 

U.S. Cl. 521—167 24 Claims 

1. Flexible polyurethane foams comprising values of load- 
bearing capacity greater than 50 N, according ISO Standard 
2439 under a compression rate of 40%, and a bulk density 
within the range of from 15 to 60 kg/m}, obtained, in the 
presence of a foaming agent of a non-chlorofluoroalkane na- 
ture, from the reaction between a modified polyisocyanate and 
a compound containing activated hydrogen atoms, wherein 
the modified polyisocyanate has a content of free NCO radi- 
cals within the range of from 10 to 45% by weight and is 
obtained from the partial polymerization of toluene diisocya- 
nate, with at least one polyether-polyol having a molecular 
weight within the range of from 1000 to 8000, with a hydroxy 
functionality within the range of from 2 to 4, and wherein the 





MARCH 24, 1992 


compound containing activated hydrogen atoms comprises at 
least one polyether-polyol obtained by condensation of propy- 
lene oxide and ethylene oxide, with a content of ethylene oxide 
within the range of from 10 to 90% by weight and having: 
(a) a hydroxy functionality within the range of from 2 to 4; 
(b) an equivalent weight within the range of from 700 to 
2500 per each hydroxy group in chain-end position; and 
(c) a content of primary hydroxy groups in chain-end posi- 
tion, relative to the total amount of hydroxy groups, 
within the range of from 0 to 100%. 


5,098,938 
COATING COMPOSITION EXHIBITING IMPROVED 
RESISTANCE TO ENVIRONMENTAL ATTACK 
Ronald R. Savin, 10448 Chester Rd., Cincinnati, Ohio 45215 
Continuation of Ser. No. 319,382, Mar. 3, 1989, abandoned. This 
application May 3, 1991, Ser. No. 697,731 
Int. Cl.5 CO8K 7/08, 7/10 
U.S. Cl. 523—220 19 Claims 
1. A coating composition for the protection of substrates 
against environmental attack, comprising, in weight percent 
based on the dry weight of the composition: 

from about 8% to about 35% of a film-forming epoxy poly- 
mer; 

0 to about 60% of a corrosion inhibiting agent selected from 
the group consisting of metal chromates, metal phos- 
phates, metal molybdates, particulate metallic zinc, partic- 
ulate metallic aluminum, and mixtures thereof; 

from 3% to about 6% of a mixture of pyrogenic amorphous 
silicas comprising from four particle size grades, with at 
least about one-third to about two-thirds by weight of said 
silicas having an average particle size of about 0.007 to 
about 0.008 micron and the remainder being a mixture 
having average particle sizes ranging from about 0.014 to 
about 0.04 micron; 

from about 15% to about 55% of a least one crystalline silica 
having an oil absorption value of less than 20 measured by 
ASTM Standard Test D 281-82; and 

0 to 35%, based on the total weight of the composition, of at 
least one solvent compatible with said film-forming epoxy 


polymer. 


5,098,939 
ANTISTATIC COMPOSITION 

Kenneth J. Sienkowski, Bethlehem, and Paritosh M. Chak- 

rabarti, Pittsburgh, both of Pa., assignors to PPG Industries, 

Inc., Pittsburgh, Pa. 

Filed Mar. 23, 1990, Ser. No. 498,194 
Int. Cl.5 CO8K 5/20 

U.S. Cl. 524—224 9 Claims 

1. A composition comprising polyolefin in admixture with 
an antistatic composition, said antistatic composition compris- 
ing: 
(a) diethanol amide of monocarboxylic acid represented by 

the formula: 


RC(O)N(CH2CH20H)2 

and 

(b) hydroxy-functional glyceride selected from the group 

consisting of: 

(1) monoglyceride represented by the formula: 
G[OH]2[OC(O)R] 

(2) diglyceride represented by the formula: 
G[OH][OC(O)R]}2 


and 
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wherein G is 1,2,3-propanetriyl and each R is independently a 
hydrophobic hydrocarbon group. 


5,098,940 
CRYSTALLINE POLYPHTHALAMIDE COMPOSITION 
HAVING IMPROVED PROPERTIES 
Gary T. Brooks, Naperville, Ill., assignor to Amoco Corporation, 
Chicago, Ill. 

Continuation-in-part of Ser. No. 344,656, Apr. 27, 1989, 
abandoned. This application Mar. 21, 1990, Ser. No. 496,944 
Int. Cl.5 CO8L 77/10 
U.S. Cl. 524—227 22 Claims 

1. A polymer-nucleated resinous composition comprising a 
crystalline polyphthalamide component consisting of (i) recur- 
ring units of terephthalamide units and (ii) one or more recur- 
ring units selected from the group consisting of isophthalamide 
units and adipamide units, wherein the mole ratio of (i):(ii) is at 
least 50 mol %; and a particulate thermotropic liquid crystal- 
line polymer component in an amount sufficient to nucleate a 
melt of the polyphthalamide; wherein the polyphthalamide 
component has a melting temperature in a range from about a 
melting temperature of the thermotropic liquid crystalline 
polymer to a decomposition temperature of the thermotropic 
liquid crystalline polymer. 


5,098,941 
PROCESS FOR PRODUCING PHENOLIC RESIN 
COMPOSITION AND RUBBER COMPOSITION 
CONTAINING THE COMPOSITION 
Masaaki Tsuriya, Yaizu, Japan, assignor to Sumitomo Durez 
Company, Ltd., Tokyo, Japan 
Filed May 30, 1990, Ser. No. 530,708 
Claims priority, application Japan, Jun. 8, 1989, 1-144003; 
Jun. 8, 1989, 1-144004; Jun. 8, 1989, 1-144005 
Int. Cl.5 CO8L 93/04 
U.S. Cl. 524—270 11 Claims 
1. A process for producing a phenolic resin composition 
which comprises kneading hexamine and a novolak phenolic 
resin modified with 10-50% of an unsaturated oil or an aro- 
matic hydrocarbon resin as essential components by an open 
roll or a kneading extruder to convert 30-90% of the hexamine 
into the adduct thereof. 


5,098,942 
BINDER FOR METAL OR CERAMIC POWDER 

Klaus Menke, Bruchsal; Lothar Merz, Karlsruhe, and Mathias 

Helfrich, Landau, all of Fed. Rep. of Germany, assignors to 

Fraunhofer-Gesellschaft zur Forderung der andewandten 

Forschung e.v., Munich, Fed. Rep. of Germany 

Filed Nov. 21, 1990, Ser. No. 616,841 

Claims priority, application Fed. Rep. of Germany, Nov. 24, 

1989, 3938894 
Int. Cl.5 CO8J 3/18; CO8K 5/11; CO8L 31/04 

U.S. Cl. 524—314 9 Claims 


PVA70/PEG(20)30 


a 80 9 


Tre) 


1. Binder composition for the injection molding or extrusion 


70 


(3) a mixture of said monoglyceride and said diglyceride, of metal or ceramic powders, containing 30 to 90% by weight 
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of polyvinyl acetate (PVA) with an average molecular weight 
of 35,000 to 1,000,000 and 10 to 70% by weight of a material 
which functions as a melt softener and processing plasticizer 
for PVA selected from the group consisting of 

a) polyethylene glycol (PEG) with an average molecular 
weight of 500 to 50,000, 

b) prepolymeric, aliphatic polyesters of adipic acid and PEG 
with an average molecular weight of 2,000 to 20,000, 

c) hydroxy-terminated copolymers of ehtylene and propy- 
lene oxide with an average molecular weight of 2,000 to 
20,000, 

d) a mixture of PEG with an average molecular weight of 
500 to 50,000 and 5 to 30% by weight of prepolymeric, 
aliphatic polyesters of adipic acid and PEG with and 
average molecular weight of 2000 to 20,000 in the total 
quantity of the binder composition; and 

e) a mixture of PEG with an average molecular weight of 
500 to 50,000 and 5 to 30% by weight of hydroxy-ter- 
minated copolymers of ethylene and propylene oxide with 
an average molecular weight of 2,000 to 20,000. 


5,098,943 
WATER REPELLENT AND WATER REPELLENT 
GYPSUM COMPOSITION 
Toru Tagawa; Takao Tadenuma, both of Yokohama, and Yasoji 
Ozawa, Machida, all of Japan, assignors to Mitsubishi Kasei 
Corporation, Tokyo, Japan 
Continuation of Ser. No. 470,312, Jan. 25, 1990, abandoned. This 
application May 9, 1991, Ser. No. 700,317 
Claims priority, application Japan, Feb. 22, 1989, 1-42164 
Int. Cl.5 CO8K 3/30 
U.S. Cl. 524—423 12 Claims 
1. A water repellent having the following components (A), 
(B), (C), and (D), emulsified in water; 
(A) a wax having a melting point of from 40 to 90° C.; 
(B) a copolymer consisting essentially of styrene and maleic 
anhydride; 
(C) a water-soluble alkaline compound; and 
(D) a polyvinyl alcohol having a saponification degree of at 
least 85 mol %. 


5,098,944 
THERMOOXIDATIVE STABILIZATION OF POLYMERS 
WITH A N4-ALKYLATED 
OXO-PIPERAZINYL-TRIAZINE 
George Kletecka, Fairview Park; John T. Lai, Broadview 
Heights, and Pyong N. Son, Akron, all of Ohio, assignors to 
The B.F. Goodrich Company, Akron, Ohio 
Filed Sep. 11, 1990, Ser. No. 580,727 
Int. Cl.5 CO8K 5/3492 
U.S. Cl. 524—100 10 Claims 
1. A process for stabilizing a substrate of homopolymer of an 
a-olefin or a copolymer of an a-olefin in which copolymer a 
repeating unit derived from said a-olefin is present in a major 
molar amount, against thermooxidative degradation, said pro- 
cess comprising, 
dispersing within said substrate no more than 0.2 phr of a 
monomolecular oxo-piperazinyl triazine having three 
piperazinone substituents, each having a N‘-alkylated 
atom (“MPIP-T”), without any secondary stabilizer, and, 
stabilizing said substrate against thermooxidative degrada- 
tion over the useful life of said substrate more effectively 
than when said substrate is stabilized with an oligomeric 
piperidinyl-triazine compound having a N!-alkylated 
atom, and with comparably similar effectiveness when 
said substrate is stabilized with a hindered phenol, provid- 
ing each stabilizer is used in the same amount by weight 
per 100 parts of said substrate. 
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5,098,945 
2,4-DIMETHYL-6-S-ALKYLPHENOLS 
Rita Pitteloud, Praroman, and Paul Dubs, Marly, both of Swit- 
zerland, assignors to Ciba-Geigy Corporation, Ardsley, N.Y. 
Continuation of Ser. No. 542,238, Jun. 22, 1990, abandoned. 
This application Feb. 11, 1991, Ser. No. 654,415 
Claims priority, application Switzerland, Jun. 30, 1989, 


2435/89 
Int. Cl.5 CO7C 39/06; CO8K 5/13 

USS. Cl. 524—349 14 Claims 

1. A composition containing a) a polystyrene, substituted 
polystyrene, copolymer or terpolymer of styrene or of a substi- 
tuted styrene, polycarbonate, polyester-carbonate, polyure- 
thane, polyamide, copolyamide, polyacetyl or polyphenylene 
oxide and b) an effective stabilizing amount of a compound of 
the formula I 


Ri 
7 
CH 
% 
R2 


@ 


CH3 


in which R, is methyl or ethyl and R2 is Cj9—C3oalkyl. 

10. A composition containing a) an organic material which is 
sensitive to thermal, oxidative or actinic degradation and b) an 
effective stabilizing amount of a compound of the formula I 
according to claim 9. 


5,098,946 
PROMOTOR FOR BONDING BETWEEN RUBBER AND 
STEEL CORD, AND RUBBER COMPOSITION AND 
RUBBER PRODUCT CONTAINING THE BONDING 
PROMOTOR 
Tetsuji Kawazura, Ninomiyamachi; Kazuyoshi Kayama, Yoko- 
hama; Yoshihisa Ogihara, Sawara, and Fumiaki Yoneyama, 
Kamisumachi, all of Japan, assignors to The Yokohama Rub- 
ber Co., Ltd. and Dainippon Ink and Chemicals, Incorporated, 
both of Tokyo, Japan 
Filed Dec. 20, 1990, Ser. No. 630,633 
Claims priority, application Japan, Dec. 22, 1989, 1-331179 
Int. Cl.5 CO8K 5/09 
US. Cl. 524—398 19 Claims 
1. A rubber composition comprising a diene rubber contain- 
ing a compound of the following general formula (I) incorpo- 
rated thereinto: 


@ 


wherein R;, R2 and R3 may be the same or different from one 
another and each represents a monocarboxylic radical bonded 
to the adjacent Co atom through the oxygen atom which is 
adjacent to the carbonyl group in said monocarboxylic radical. 
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5,098,947 
WATERBORNE COATINGS AND BINDER SYSTEMS 
FOR USE THEREIN 
Carl W. Metzger, Denkendorf; Hartmut Hauefler, Remseck; 

Jiirgen Miinch, Sachsenheim; Karl-Heinz Freese, Stuttgart, 

and Ulrich Orth, Wesel, all of Fed. Rep. of Germany, assign- 

ors to Akzo NV, Arnhen, Netherlands 

Filed Oct. 19, 1989, Ser. No. 424,016 

Claims priority, application European Pat. Off., Oct. 21, 1988, 

88202352.6 
Int. Cl1.5 CO8F 8/30 

US. Cl. 524—507 37 Claims 

1. A binder system suitable for use in waterborne coatings, 
comprising a water-soluble acrylic resin which has been modi- 
fied with a monofunctional isocyanate compound, wherein the 
modified water-soluble acrylic resin is selected from: 

(i) the reaction product of a monofunctional isocyanate 
compound with a water-soluble acrylic resin produced 
from the polymerization of one or more hydroxyacrylic 
monomers and/or the copolymerization of one or more 
hydroxyacrylic monomers with one or more other oiefini- 
cally unsaturated monomers, and 

(ii) the polymerization product of a urethane modified 
acrylic monomer built up from an hydroxyacrylic mono- 
mer and a monofunctional isocyanate compound and/or 
the copolymerization product of such urethane modified 
acrylic monomer with at least one hydroxyacrylic mono- 
mer and/or other olefinically unsaturated monomer; and 

wherein the monofunctional isocyanate compound is se- 
lected from: 

(a) a monoisocyanate compound of the general formula (I) 

R—NCO @ 
wherein R is a Cg-C2s5 alkyl group, and 
(b) an adduct of a polyisocyanate with an active hydrogen 
group-containing compound. 


5,098,948 
WATER-BASED PROTECTIVE COMPOSITIONS FOR 
COATING FILMS AND PREPARATION PROCESSES 
THEREOF 

Nobuaki Kawabata, Yokohama, Japan, assignor to Nippon Oil 

Co., Tokyo, Japan 

Filed Jun. 5, 1990, Ser. No. 533,398 
Claims priority, application Japan, Jun. 6, 1989, 1-142059 
Int. Cl.5 CO9D 5/00 

U.S. Cl. 524—522 10 Claims 

1. A process for the preparation of a water-based protective 
composition for coating films, which comprises the step of 
subjecting, to high-pressure homogenization treatment under a 
high-pressure of at least 100 kgf/cm2, a mixture comprising: 

(a) a water-based dispersion of copolymer particles having a 
number average molecular weight of from 2,000 to 20,000 
and a glass transition point of from — 10° C. to +40° C. 
and obtained by emulsion-polymerizing 100 parts by 
weight of a monomer mixture consisting substantially of 
(X) 7-12 parts by weight of an a,8-monoethylenically- 
unsaturated carboxylic acid and (Y) 88-93 parts by weight 
of at least one ester selected from the group consisting of 
C14-alkyl acrylates and C-4-alkyl methacrylates; 

(b) 0.1-5 parts by weight of an ultraviolet absorber, per 100 
parts by weight of the monomer mixture employed for the 
preparation of the water-based dispersion (a); 

(c) 0.1-5 parts by weight of an antioxidant, per 100 parts by 
weight of the monomer mixture employed for the prepa- 
ration of the water-based dispersion (a); 

(d) 0.1-2 parts by weight of at least one compound selected 
from the group consisting of acrylic thickening agents and 
natural gums, per 100 parts by weight of the total amount 
of the water-based dispersion (a); and 

(e) 0.1-6 parts by weight of at least one surface active agent 
selected from fluorocarbon-type surface active agents and 
acetylenic nonionic surface active agents, per 100 parts by 
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weight of the total amount of the water-based dispersion 
(a). 


5,098,949 
ELECTRODEPOSITABLE AQUEOUS COATING 
COMPOSITION WITH A COMPONENT HAVING 
CYCLIC UREA GROUPS 
Hiroyuki Sakamoto, Nishinomiya; Kenshiro Tobinaga, Kawani- 

shi; Noriyuki Tsuboniwa, Higashiosaka; Satoshi Urano, 
Tsuzuki; Yasuyuki Tsuchiya, Hirakata, and Hirotoshi 
Umemoto, Uji, all of Japan, assignors to Nippon Paint Co., 
Ltd., Osaka, Japan 
Filed Dec. 29, 1989, Ser. No. 456,795 
Claims priority, application Japan, Dec. 29, 1988, 63-331998 
Int. Cl.5 CO8L 75/12 
U.S. Cl. 524—560 7 Claims 
1. An aqueous composition comprising: 
a) a compound having in one molecule of molecular weight 
of up to 100,000 
3-50 carbonylcyclic urea groups represented by the fol- 
lowing formula (1) 


10) (1) 


ll 
ao~ 


(CH2)n 


wherein n is an integer of 0 to 5, and X which may be the 
same or different, represents an oxygen atom, a sulfur 
atom or —NR ;— in which R, is a hydrogen atom, an 
alkyl, hydroxyalkyl or alkylene group having 1 to 5 
carbon atoms; and 
b) a resin which has a functional group reactive with an 
isocyanate group and is water soluble or water dispersible 
by way of neutralizing. 


5,098,950 
RESIN COMPOSITION AND METHOD OF 
MANUFACTURING THE SAME 
Katsuo Kagaya, 1-17-7-1020, Takasu, Chiba-shi, Chiba-ken; 
Tadao Saito, 4-4, T: Ichihara-shi, Chiba-ken, 
and Shichinosuke Ito, 11-11, Aobadai, Izumi-shi, Osaka, all of 
Japan 
Filed Feb. 15, 1990, Ser. No. 480,467 
Claims priority, application Japan, Feb. 15, 1989, 1-35440 
Int. Cl.5 CO8L 63/10, 67/06, 67/07, 75/16 
U.S. Cl. 525—28 
1. A thermosetting resin composition comprising 
(a) an unsaturated polyester derived from an unsaturated 
dibasic acid, 
(b) a polymer having a (meth)acrylate group only at one or 
both terminals of a main chain of said polymer, 
(c) a poly(meth)acrylate oligomer having at least one isocy- 
anurate ring, of the formula 


8 Claims 


A A 


| | 
AtX—Y};X—A 


wherein A represents (meth)acrylic acid, Y represents a 
polybasic acid, X represents a polyhydric alcohol residue 
comprising a tris(hydroxyalkyl) isocyanurate as an essen- 
tial component, and n is an integer of 0 to 3, 

(d) a styrene monomer, and 

(e) a methyl methacrylate monomer, wherein said compo- 
nents (a) and (b) are present in a weight proportion (a):(b) 
of 90:10 to 20:80, said components (a), (b) and (c) are 
present in a weight ratio (a)+(b):(c) of 98:2 to 2 to 60:40, 
said component (d) is present in an amount of 30 to 150 
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parts by weight per 100 parts by weight of said component 
(a), and said component (e) is present in an amount of 30 
to 150 parts by weight per 100 parts by weight of sum of 
said components (b) and (c). 


5,098,951 
HYDROPHILIC POLYMER BASED ON ACRYLIC ACID 
AND ALKALI METAL ACRYLATE, ITS PREPARATION 
PROCESS AND ITS USE AS AN ABSORBING AGENT, IN 
PARTICULAR AS AN ABSORBING AGENT FOR 
ARTICLES OF HYGIENE 
Paul Mallo, Rueil Malmaison; Marie-Thérése Moreau, Saint 
Brice sous Foret, and Jean Cabestany, Stains, all of France, 
assignors to Societe Francaise Hoechst, Puteaux, France 
Division of Ser. No. 494,366, Mar. 16, 1990. This application 
Apr. 29, 1991, Ser. No. 693,174 
Claims priority, application France, Mar. 16, 1989, 89 03488 
Int. Cl.5 CO8F 8/00 
USS. Cl. 525—116 4 Claims 
1. A process for the preparation of a water-insoluble hydro- 
philic polymer, in microbead form, comprising an acrylic 
acid/potassium acrylate copolymer containing 55-85 molar 
percent potassium acrylate, cross-linked with 100-3,000 ppm 
of a cross-linking agent of the formula 


@ 


CH»—CH—CH2—0—A—O0—CH2—CH=""—CH2 
ba 7 


in which A is a bivalent radical derived from a C3-C¢ alkane, 
comprising 
effecting polymerization in a water-in-oil suspension under 
an inert atmosphere, wherein an aqueous phase containing 
a cross-linking agent of said formula, at least one hydro- 
soluble polymerization initiator which generates free radi- 
cals, the monomers and water in a quantity such that the 
concentration of monomers is from 55% + 10% by weight 
are slowly introduced, with agitation, into a deoxygenated 
oil phase maintained at boiling and containing a colloid 
protector, 
eliminating 75-90% of the water introduced by azeotropic 
distillation on completion of the polymerization reaction, 
isolating the formed polymer by filtration followed by dry- 
ing at 110°+10° C. for at least thirty minutes or by direct 
azeotropic drying at 110°+10° C. for at least thirty min- 
utes so as to obtain said microbeads containing 7%+3% 
by weight of water. 


5,098,952 
POLYQGL BLENDS OF LOW TG AND HIGH TG ACRYLIC 
COPOLYMERS 
John E. Blasko, Racine County; Robert E. Karabetsos, Kenosha 
County, and Douglas B. Rahrig, Caledonia Township, Racine 
County, all of Wis., assignors to S. C. Johnson & Sen, Inc., 
Racine, Wis. 

Continuation of Ser. No. 507,010, Apr. 10, 1990, abandoned, 
which is a continuation of Ser. No. 335,253, Apr. 10, 1989, 
abandoned, which is a continuation of Ser. No. 147,374, Jan. 22, 
1988, abandoned. This application Nov. 14, 1990, Ser. No. 
614,578 
Int. Cl.5 CO8F 8/30; CO8L 75/00, 33/14 
USS. Cl, 525—123 10 Claims 

1. An acrylic copolymer polyol blend comprising: 

about 5 to about 95 wt.-%, based upon the weight of the 
polyol blend, of a low-Tg acrylic copolymer having a 
hydroxyl number of about 112 to about 187, a number- 
average molecular weight of about 1500 to about 6000, a 
polydispersity value of no greater than about 5, and a Tg 
of about 0° C. to about +20° C., wherein the low-Tg 
acrylic copolymer comprises about 20 to about 50 wt.-% 
of a hydroxyalkyl acrylate or methacrylate, about 10 to 
about 40 wt.-% of a non-hydroxy moiety-containing alkyl 
acrylate, about 20 to about 70 wt.-% of a non-hydroxy 
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moiety-containing alkyl methacrylate, about 0 to about 30 
wt.-% of an aromatic moiety-containing comonomer, 
about 0 to about 5 wt.-% of an alpha, beta-ethylenically 
unsaturated acid, based on the weight of the low-Tg 
acrylic copolymer; and 

about 5 to about 95 wt.-%, based on the weight of the polyol 
blend, of a high-Tg acrylic copolymer having a hydroxyl 
number of about 35 to about 112, a number-average mo- 
lecular weight of about 2000 to about 8000, a polydisper- 
sity value of no greater than about 5, and a Tg of about 25° 
C. to about 100° C., wherein the high Tg acrylic copoly- 
mer comprises about 7 to about 29 wt.-% of a hydroxyal- 
kyl acrylate or methacrylate, about 20 to about 70 wt.-% 
of a non-hydroxy moiety-containing alkyl methacrylate, 
about 0 to about 25 wt.-% of a non-hydroxy moiety-con- 
taining alkyl acrylate, about 0 to about 30 wt.-% of an 
aromatic moiety-containing comonomer, and about 0 to 
about 5 wt.-% of an alpha, beta-ethylenically unsaturated 
acid, based on the weight of the high-Tg acrylic copoly- 
mer, 

wherein the blend possesses a single, determinable Tg, a 
determinable weight-average molecular weight and a 
determinable hydroxyl number, 

wherein the acrylic copolymer polyol blend is characterized 
as having a relatively lower viscosity than a single acrylic 
copolymer of comparable Tg, weight-average molecular 
weight and hydroxyl number, 

and wherein the acrylic copolymer blend is further charac- 
terized in that the low-Tg and high-Tg acrylic copolymers 
are compatible. 


5,098,953 
METHOD FOR PRODUCING THERMOPLASTIC RESIN 
COMPOSITIONS 
Tadayuki Ohmae; Yoshiki Toyoshima; Kentaro Mashita, and 
Jinsho Nambu, all of Chiba, Japan, assignors to Sumitomo 
Chemical Co. Ltd., Osaka, Japan 
Continuation of Ser. No. 385,319, Jul. 27, 1989, abandoned, 
which is a division of Ser. No. 157,262, Feb. 18, 1988, abandoned. 
This application Jan. 28, 1991, Ser. No. 647,200 
Claims priority, application Japan, Mar. 31, 1987, 62-80786 
Int. Cl.5 CO8L 67/02 
U.S. Cl. 525—176 1 Claim 
1. A method for producing a thermoplastic resin composi- 
tion which comprises: 
melt-kneading (A) 60-97 parts by weight of polybutylene 
terephthalate and (B) 40-3 parts by weight of an epoxy 
group-containing ethylene copolymer consisting essen- 
tially of: 
(a) 30-99% by weight of ethylene units, 
(b) 20-1% by weight of a,8-unsaturated carboxylic acid 
glycidyl ester units, and 
(c) 70-0% by weight of ester unit selected from carboxylic 
acid vinyl ester unit and a,8-unsaturated carboxylic 
acid alkyl ester unit, 
wherein (B) is prepared by copolymerizing (a), (b) and (c) 
at 100°-300° C. under 500-400 atm in the presence of a 
radical forming agent, and then 
melt-kneading the resulting composition with (C) 0.01-20 
parts by weight of 2,2’-(1,3-phenylene)-bis(2-oxazoline) to 
carry out a partial crosslinking reaction. 
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5,098,954 
POLYALKYLVINYL ETHER/POLYALKYLOXAZOLINE 
COPOLYMERS, PROCESSES FOR MAKING, AND USES 
Judy S. Riffle, and Gurudus D..Sinai-Zingde, both of Blacks- 
burg, Va., assignors to Virginia Tech Intellectural Properties 
Inc., Blacksburg, Va. 
Division of Ser. No. 355,710, May 23, 1989, Pat. No. 4,988,772. 
This application Nov. 5, 1990, Ser. No. 609,273 
Int. Cl.5 CO8F 216/12; CO8L 71/00 
USS. Cl. 525—186 7 Claims 
1. A compatibilized blend of polyamide and polyolefin con- 
taining a copolymer of a polyalkylvinyl ether and a poly(2- 
alkyl-2-oxazoline) as a compatibilizer. 


5,098,955 
POWDER COATING COMPOSITION LOW TG AND 
HIGH TG POLYMERS WITH ACID GROUPS 
Paul H. Pettit, Jr., Wexford, Pa., assignor to PPG Industries, 
Inc., Pittsburgh, Pa. 
Division of Ser. No. 408,856, Sep. 18, 1989, Pat. No. 4,988,767. 
This application Oct. 1, 1990, Ser. No. 590,718 
Int. Cl.5 CO8L 33/02 
U.S. Cl. 525—194 6 Claims 

1. A method for preparing a powder coating composition 

comprising the steps of: 

(a) preparing an acid group-containing polymer blend con- 
sisting of (i) from about 1 percent to about 25 percent by 
weight based on the weight of resin solids of a first acid 
group-containing acrylic polymer having a Tg in the 
range of about — 20° C. to about 30° C. and (ii) from about 
40 percent to about 75 percent by weight based on the 
weight of resin solids of a second acid group-containing 
acrylic polymer having a Tg in the range of 40° C. to 
about 100° C.; and 

(b) forming a co-reactable particulate mixture of the poly- 
mer blend formed in step (a) and (iii) a beta-hydroxyalk- 
ylamide curing agent capable of reacting with acid groups 


in the polymer blend to form a crosslinked product. 


5,098,956 
POLYOL BLENDS OF LOW TG AND HIGH TG ACRYLIC 
COPOLYMERS 
John E. Blasko, Racine County; Robert E. Karabetsos, Kenosha 
County, and Douglas B. Rahrig, Caledonia Township, Racine 
County, all of Wis., assignors to S.C. Johnson & Son, Inc., 
Racine, Wis. 

Continuation of Ser. No. 507,009, Apr. 10, 1990, abandoned, 
which is a continuation of Ser. No. 335,339, Apr. 10, 1989, 
abandoned, which is a division of Ser. No. 147,374, Jan. 22, 1988, 
abandoned. This application Nov. 14, 1990, Ser. No. 614,570 
Int. C1.5 CO8F 8/30; CO8L 75/00, 61/00, 33/14 
US. Cl. 525—123 4 Claims 

1. A coating composition comprising: 
a crosslinking agent selected from the group consisting of a 
polyisocyanate and an amino resin; and 
an acrylic copolymer polyol blend comprising: 
about 5 to about 95 wt.-%, based upon the weight of the 
polyol blend, of a low-Tg acrylic copolymer having a 
hydroxyl number of about 112 to about 187, a number- 
average molecular weight of about 1500 to about 6000, 
a polydispersity value of no greater than about 5, and a 
Tg of about 0° C. to about +20° C., wherein the low-Tg 
acrylic copolymer comprises about 20 to about 50 
wt.-% of a hydroxyalkyl acrylate or methacrylate, 
about 10 to about 40 wt.-% of a non-hydroxy moiety- 
containing alkyl acrylate, about 20 to about 70 wt.-% of 
a non-hydroxy moiety-containing alkyl methacrylate, 
about 0 to about 30 wt.-% of an aromatic moiety-con- 
taining comonomer, about 0 to about 5 wt.-% of an 
alpha, beta-ethylenically unsaturated acid, based on the 
weight of the low-Tg acrylic copolymer; and 
about 5 to about 95 wt.-%, based on the weight of the polyol 
blend, of a high-Tg acrylic copolymer having a hydroxyl 
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number of about 35 to about 112, a number-average mo- 
lecular weight of about 2000 to about 8000, a polydisper- 
sity value of no greater than about 5, and a Tg of about 25° 
C. to about 100° C., wherein the high Tg acrylic copoly- 
mer comprises about 7 to about 29 wt.-% of a hydroxyal- 
kyl acrylate or methacrylate, about 20 to about 70 wt.-% 
of a non-hydroxy moiety-containing alkyl methacrylate, 
about 0 to about 25 wt.-% of a non-hydroxy moiety-con- 
taining alkyl acrylate, about 0 to about 30 wt.-% of an 
aromatic moiety-containing comonomer, and about 0 to 
about 5 wt.-% of an alpha, beta-ethylenically unsaturated 
acid, based on the weight of the high-Tg acrylic copoly- 
mer, 

wherein the blend possesses a single, determinable Tg, a 
determinable weight-average molecular weight and a 
determinable hydroxyl number, 

wherein the acrylic copolymer blend is characterized as 
having a relatively lower viscosity than a single acrylic 
copolymer of comparable Tg, weight-average molecular 
weight and hydroxyl number, 

and wherein the acrylic copolymer blend further is charac- 
terized in that the low-Tg and high-Tg acrylic copolymers 
are compatible. 


5,098,957 
GRAFTING OF HINDERED C-NITRO COMPOUNDS 
ONTO POLYMERS 

Gerald Scott, Newby-In-Cleveland, nr Stokesley, and Sahar 

Al-Malaika, Sutton-Coldfield, both of Great Britain, assignors 

to AKZO NV, Arnhem, Netherlands 

Filed Aug. 7, 1989, Ser. No. 390,594 

Claims priority, application United Kingdom, Aug. 9, 1988, 

8818880 
Int. Cl.5 CO8F 255/00; CO8K 5/32 

U.S. Cl. 525—293 13 Claims 

1. A process for grafting hindered C-nitro compounds onto 
polymers comprising reacting a hindered C-nitro compound 
having at least one polymerizable unsaturated group with a 
polymer in the presence of free radicals at a temperature suffi- 
cient to graft said hindered C-nitro compound onto said poly- 
mer wherein the hindered C-nitro compound comprises at least 
one moiety of formula A 


NO? 
—— 


Ri 
wherein R; represents hydrogen or a straight or branches 
substituted or unsubstituted alkyl group or a substituted or 
unsubstituted cycloalkyl group, and n represents an integer of 
from 1 to 4. 


5,098,958 
POLYMER AND PROCESS FOR MAKING THE SAME 

Donn DuBois, Houston, Tex., assignor to Shell Oil Company, 

Houston, Tex. 
Division of Ser. No. 516,580, Apr. 30, 1990, Pat. No. 5,034,466. 

This application Mar. 26, 1991, Ser. No. 675,246 
Int. Cl.5 CO8F 293/00, 4/00/261/06, 216/12 

US. Cl. 525—299 3 Claims 

1. A copolymer consisting of isobutylvinyl ether and p- 
methoxystyrene, wherein the copolymer contains from 56 to 
77 mole % of the isobutylvinyl ether. 
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5,098,959 
BLOCK POLYMERS OF METHACRYLATES 
James E. McGrath; Craig D. DePorter, both of Blacksburg, Va., 
and Timothy E. Long, Rochester, N.Y., assignors to The Dow 
Chemical Company, Midland, Mich. 
Continuation of Ser. No. 172,040, Mar. 23, 1988, abandoned. 
This application Jul. 30, 1990, Ser. No. 560,266 
Int. Cl.5 CO8F 293/00, 265/02 
US. Cl. 525—299 2 Claims 
1. A block copolymer comprising, in polymerized form, one 
or more aryl or alkyl methacrylate esters having from 6 to 20 
carbons in the ester group and one or more monomers selected 
from the group consisting of methacrylic acid and salts of 
methacrylic acid. 


5,098,960 

METHODS AND COMPOSITIONS FOR PROVIDING 

ARTICLES HAVING IMPROVED BIOCOMPATIBILITY 
CHARACTERISTICS 

Jack Frautschi, Grand Prairie, Tex., assignor to Board of Rea- 

gents, The University of Texas System, Austin, Tex. 

Filed Sep. 23, 1987, Ser. No. 100,156 
Int. Cl.5 CO8F 8/10 

U.S. Cl. 525—359.3 9 Claims 

1. A method for providing an improved biocompatible poly- 
mer surface having binding affinity for albumin, the method 
comprising the steps of: 

(a) selecting a biocompatible polymer having a backbone 

structure which includes an aromatic ring moiety; and 


(b) acylating backbone aromatic moieties of the polymer 
with an acyl halide having acyl moieties of from 12 to 22 
carbon atoms, the degree of acylation being effective to 
improve biocompatibility of the polymer surface, 

wherein the bulk of the polymer remains chemically underiva- 
tized. 


5,098,961 
SEMI-INTERPENETRATING POLYMER NETWORK 
FOR TOUGHER AND MORE MICROCRACKING 
RESISTANT HIGH TEMPERATURE POLYMERS 
Ruth H. Pater, Tabb, Va., assignor to The United States of 

America as represented by the Administrator of the National 
Aeronautics and Space Administration, Washington, D.C. 
Filed Jan. 26, 1989, Ser. No. 301,925 
Int. Cl.5 CO8L 79/08; CO8J 5/08; CO8K 3/04 
U.S. Cl. 525—422 18 Claims 

1. A semi-interpenetrating polymer network comprising a 
high performance thermosetting polyimide having a nadic end 
group acting as a crosslinking site, and a high performance 
linear thermoplastic polyimide having the following repeating 
unit: 
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5,098,962 
WATER DISPERSIBLE HOT MELT ADHESIVE 
COMPOSITION AND APPLICATION 
Frank Bozich, 273 Illinois St., Elmhurst, Ill. 60126 
Continuation-in-part of Ser. No. 542,580, Jun. 25, 1990, 
abandoned. This application Jan. 22, 1991, Ser. No. 644,223 
Int. Cl.5 CO8F 20/00 
U.S. Cl. 525—437 26 Claims 

1. A water dispersible hot melt adhesive composition com- 

prising: 

a) from about 40% to about 95% by weight of a water 
dispersible ionically substituted polyester resin having a 
molecular weight from about 10,000 to about 20,000 
daltons; 

b) from about 60% to about 5% by weight of one or more 
compatible plasticizers; and 

c) from about 0.1% to about 1.5% of one or more compati- 
ble stabilizers. 


5,098,963 
ADDUCTS OF METABROMINATED PHENOLS AND 
POLYFUNCTIONAL EPOXIDES 
Chun S. Wang, Lake Jackson, Tex., and Abel Mendoza, Mid- 
land, Mich., assignors to The Dow Chemical Company, Mid- 
land, Mich. 
Division of Ser. No. 549,177, Jul. 6, 1990, Pat. No. 5,028,668. 
This application Feb. 8, 1991, Ser. No. 652,845 
Int. Cl.5 CO8G 59/14; COTD 265/38 
U.S. Cl. 525—481 5 Claims 
1. A composition which comprises an adduct prepared by 
reacting (A) a metabrominated monophenoi and (B) a multi- 
functional polyepoxide having an average of more than two 
vicinal epoxide groups per molecule; wherein components (A) 
and (B) are employed in quantities which provide a ratio of 
phenolic hydroxyl groups to epoxide groups of from about 
0.05:1 to about 0.5:1. 


5,098,964 
PROCESS FOR PREPARING LOW-CHLORINE EPOXY 
RESINS 
Ronald S. Bauer, and Kailash C. B. Dangayach, both of Hous- 
ton, Tex., assignors to Shell Oil Company, Houston, Tex. 
Filed Jan. 31, 1991, Ser. No. 648,780 
Int. Cl.5 CO8G 59/06, 59/08 
U.S. Cl. 525—507 24 Claims 

1. A process for preparing a tetra(glycidyloxypheny])ethane 

comprising the steps of: 

(a) contacting, in a reaction mixture at a temperature within 
the range of about 60° C. to about 110° C., epichlorohy- 
drin and a tetraphenolic compound which can be repre- 
sented by the formula 


R R 
HO OH 
R R 


HCCH 


R R 
HO OH 
R R 


in which each R is independently selected from hydrogen, 
C\-s alkyl and halide, in the presence of a basic condensa- 
tion catalyst to produce a reaction product mixture com- 
prising unreacted epichlorohydrin, by-product salt and a 
polyglycidyl ether of the tetraphenolic compound; 
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(b) removing unreacted epichlorohydrin and salt from said 
reaction product mixture; 

(c) dissolving the remaining crude polyglycidyl ether in an 
organic solvent at a temperature of at least about 60° C.; 

(d) reducing the temperature of said solution to effect crys- 
tallization of a relatively low-chlorine fraction of said 
polyglycidyl ether; and 

(e) recovering a crystallized polyglycidy] ether. 


5,098,965 
PROCESS FOR PREPARING LOW-CHLORINE EPOXY 
RESINS 
Ronald S. Bauer, and Kailash C. B. Dangayach, both of Hous- 
ton, Tex., assignors to Shell Oil Company, Houston, Tex. 
Filed Jan. 31, 1991, Ser. No. 648,778 
Int. Cl.5 CO8G 59/06, 59/08 
U.S. Cl, 525—507 24 Claims 

1. A process for preparing a diglycidyl ether of a biphenol, 

the process comprising the steps of: 

(a) contacting, in a reaction mixture at a temperature within 
the range of about 60° C. to about 110° C., epichlorohy- 
drin and a biphenol which can be represented by the 
formula 


Rn Rn 


in which each R is independently selected from hydrogen, 
C}-5 alkyl and halide and n is a number within the range of 
0 to 4, in the presence of a basic condensation catalyst to 
produce a reaction product mixture comprising unreacted 
epichlorohydrin, by-product salt and a diglycidyl ether of 
the biphenol; 

(b) removing unreacted epichlorohydrin and salt from said 
reaction product mixture; 

(c) dissolving the remaining crude diglycidyl ether in an 
organic solvent at a temperature of at least about 60° C.; 

(d) reducing the temperature of said solution to effect crys- 
tallization of a relatively low-chlorine fraction of said 
diglycidyl ether; and 

(e) recovering a crystallized diglycidy] ether. 


5,098,966 
MODIFIED EPOXY RESINS PRODUCED FROM 
GLYCIDYL ESTERS AND A TIN-CONTAINING 
ETERIFICATION CATALYST 
Henricus P. H. Scholten, and Olivier L. P. Andre, both of Ottig- 
nies-Louvain-la-Neuve, Belgium, assignors to Shell Oil Com- 
pany, Houston, Tex. 
Filed Mar. 23, 1990, Ser. No. 498,054 
Claims priority, application United Kingdom, Apr. 3, 1989, 
8907487 
Int. Cl.5 CO8G 59/14; CO8F 283/00 
US. Cl. 525—533 13 Claims 
1. A process comprising contacting, in a reaction mixture at 
a temperature within the range of about 130° to about 175° C., 
(a) a polyglycidyl ether of a polyhydric aromatic compound, 
said polyglycidyl ether having an average of 1.5 to 4.5 
epoxy groups per molecule and 0.1 to 1 primary and/or 
secondary hydroxyl groups per molecule, 
(b) a glycidyl ester of a Cs_g branched aliphatic monocarbox- 
ylic acid, and 
(c) a tin-containing etherification catalyst, for a time effec- 
tive for essentially complete consumption of the glycidyl 
ester groups of said glycidyl ester to produce a modified 
polyglycidyl ether having a relatively low, with respect to 
said polyglycidyl ether, viscosity. 
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5,098,967 
METHOD OF CONTROLLING THE MOLECULAR 
WEIGHT OF POLYPROPYLENE 

Tadashi Asanuma; Ichiro Fujio, and Nobutaka Uchikawa, all of 

Takaishi, Japan, assignors to Mitsui Toatsu Chemicals, Incor- 

porated, Tokyo, Japan 

Continuation of Ser. No. 943,786, Dec. 19, 1986, abandoned. 
This application Oct. 17, 1988, Ser. No. 258,052 
Int. Cl.5 CO8F 2/02, 10/06 


USS. Cl. 526—60 4 Claims 


1. A process for the preparation of a propylene homo- or 
co-polymer by subjecting propylene, or a mixture of propylene 
and another a-olefin copolymerizable with propylene, as a 
monomer or monomer mixture to bulk polymerization at a 
constant temperature, in the presence of hydrogen used as a 
molecular weight modifier, in a reaction tank equipped with a 
reflux condenser while using the propylene or mixture itself as 
a liquid medium and condensing vapor of the medium in the 
reflux condenser so as to remove at least a part of polymeriza- 
tion heat, which process consists of: 

(a) measuring only the heat balance of the reaction tank in 
calculating the quantity of polymerization reaction heat 
generated in the reaction tank based on said measurement, 
not using detectable information of the concentration of 
hydrogen in the vapor phase of the reaction tank at all in 
this calculation and the following calculations and deter- 
minations, and calculating the amount of the monomer or 
monomer mixture polymerized in the reaction tank based 
on the thus-calculated quantity; 

(b) determining in advance the relationship between molecu- 
lar weights and volume of hydrogen consumption re- 
quired for the molecular weights with respect to propy- 
lene homo- or co-polymer; 

(c) determining the volume of hydrogen consumption re- 
quired per unit amount of propylene alone or the mixture 
of propylene with another a-olefin copolymerizable with 
propylene corresponding to a desired molecular weight of 
propylene homo- or co-polymer; and 

(d) reacting the monomer or monomer mixture while con- 
trolling the volume of hydrogen, which is to be fed into 
the reaction tank, in accordance with variations in the 
volume of hydrogen required in the reaction tank as a 
product of the volume of required hydrogen consumption 
and the above-calculated amount of the monomer or 
monomer mixture. 
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5,098,968 
METHOD OF PREVENTING POLYMER SCALE 
DEPOSITION 
Susumu Ueno; Ichiro Kaneko, and Mikio Watanabe, all of 
Ibaraki, Japan, assignors to Shin-Etsu Chemical Co., Ltd., 
Tokyo, Japan 
Filed May 1, 1990, Ser. No. 517,174 
Claims priority, application Japan, May 2, 1989, 1-113052 
The portion of the term of this patent subsequent to Aug. 6, 2008, 
has been disclaimed. 
Int. Cl.5 CO8F 2/04 
U.S. Cl. 526—62 18 Claims 
1. A method of preventing polymer scale deposition in a 
polymerization vessel during polymerization of a monomer 
having an ethylenically unsaturated double bond, wherein said 
polymerization is carried out in a polymerization vessel of 
which the inner wall has a coating comprising a reaction prod- 
uct of a tannin and an acid halide. 


5,098,969 
PROPYLENE POLYMERIZATION USING MODIFIED 
SILICA BASED CATALYST 
Charles K. Buehler, Naperville; Richard W. Fries, Joliet, and 

Thomas J. Pullukat, Hoffman Estates, all of Ill., assignors to 

Quantum Chemical Corporation, New York, N.Y. 

Division of Ser. No. 326,708, Mar. 21, 1989, Pat. No. 4,950,631, 
which is a continuation of Ser. No. 99,190, Sep. 21, 1987, 
abandoned. This application Aug. 20, 1990, Ser. No. 569,688 
Int. Cl.5 CO8F 4/654 
USS. Cl. 526—119 7 Claims 

1. A process for making a propylene polymer comprising 

polymerizing propylene under propylene polymerization con- 
ditions in the presence of 

(I) a catalyst component comprising the product obtained 
by: 

(a) treating silica to remove surface hydroxyl groups; 

(b) contacting said treated silica with (1) a modifying 
compound selected from the group consisting of silicon 
halides, boron halides, aluminum halides, alkyl silicon 
halides and mixtures thereof; and (2) at least one hydro- 
carbon soluble magnesium-containing compound se- 
lected from the group consisting of dihydrocarbyloxy 
magnesium compounds, hydrocarbyloxymagnesium 
halides and mixtures thereof; said contacting steps (1) 
and (2) occurring in random order; 

(c) contacting the product of step (b) with at least one 
titanium-containing compound having the structural 
formula Ti(OR),Xm, where R is aryl, alkyl or mixtures 
thereof; X is halogen; n is an integer of 1 to 4; m is 0 or 
an integer of 1 to 3; and the sum of m and n is 4; and 

(d) treating the product of step (c) with a titanium-con- 
taining compound having the structural formula TiX- 
1 {OR!)g, where X! is halogen; R! is aryl or alkyl; p is an 
integer of 1 to 4; q is 0 or an integer of 1 to 3; and the 
sum of p and q is 4, with the proviso that the titanium- 
containing compound of this step is not identical with 
the titanium-containing compound of step (c); 

(ID an aluminum-containing first co-catalyst component, 
said component selected from the group consisting of 
aluminum alkyl compounds, alkyl aluminum halides and 
mixtures thereof; and 

(III) a silane compound second cocatalyst component. 
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5,098,970 
SUPERABSORBENT CROSSLINKED AMPHOLYTIC ION 
PAIR COPOLYMERS 
Henry L. Hsieh, and Iqbal Ahmed, both of Bartlesville, Okla., 
assignors to Phillips Petroleum Company, Bartlesville, Okla. 
Filed Oct. 31, 1990, Ser. No. 607,005 
The portion of the term of this patent subsequent to Dec. 24, 
2008, has been disclaimed. 
Int. Cl.5 CO8F 12/30; CO8K 5/19 
U.S. Cl. 526—287 70 Claims 
1. A polymer formed by the copolymerization of an effective 
amount of each of the following components to produce a 
polymer which is highly absorbent to aqueous electrolyte 
solutions: 
(a) an ampholytic ion pair monomer comprising 
(i) an ammonium cation 3-methacrylamidopropyldime- 
thylammonium and 
(ii) a sulfonate anion selected from the group consisting of 
2-acrylamido-2-methylpropane sulfonate, 2-metha- 
cryloyloxyethane sulfonate, vinyl sulfonate, styrene 
sulfonate and combinations of two or more thereof; 
(b) at least one comonomer selected from the group consist- 
ing of acrylamide, methacrylamide, acrylonitrile, acrylic 
acid, methacrylic acid, alkali salts of acrylic acid, alkali 
salts of methacrylic acid, N-vinyl-2-pyrrolidone and com- 
binations of two or more thereof; and 
(c) at least one crosslinking agent which has at least two 
polymerizable olefinic functionalities wherein each of the 
olefinic functionalities is suitable for crosslinking. 


5,098,971 
FLUORINE-CONTAINING THERMOSETTING RESIN 
Akira Nagai; Shin Nishimura, both of Hitachi; Akio Takahashi, 

Hitachiota; Masamichi Maruta, Kawagoe, and Akihiro Fukui, 
Kamifukuoka, all of Japan, assignors to Hitachi, Ltd. and 
Central Glass, Co., both of Tokyo, Japan 
Filed Sep. 28, 1990, Ser. No. 589,605 
Claims priority, application Japan, Sep. 29, 1989, 1-251833 
Int. Cl1.5 CO8F 122/40 
U.S. Cl. 526—247 5 Claims 
1. A fluorine-containing thermosetting resin having a three- 
dimensionally crosslinking structure and being a homopolymer 
of a bismaleimide compound having the formula, 


Oo () 


ll 
CF3 
N Oo 
CF3 
Il 
Oo Ry 


Ry 


wherein Reis fluorine, CF3C2Fs5 or C3F7. 
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5,098,972 
HARDENABLE, FLUORINATED COPOLYMER, 
PROCESS FOR ITS MANUFACTURE AND ITS 
APPLICATION IN VARNISHES AND PAINTS 
Patrick Kappler, Ecully, and Jean-Luc Perillon, Bernay, both of 
France, assignors to Atochem, Puteaux, France 
Division of Ser. No. 511,568, Apr. 20, 1990. This application Jul. 
2, 1991, Ser. No. 724,845 
Claims priority, application France, Apr. 28, 1989, 89 05730 
Int. Cl.5 CO8F 12/20, 14/18 
USS. Cl. 526—249 4 Claims 
1. A process for manufacturing a hardenable copolymer 
based on fluorinated monomer and hydroxylated and/or epoxi- 
dized allyl ether, comprising copolymerizing in solution: 
(a) vinylidene fluoride, 
(b) at least one of tetrafluoroethylene, chlorotrifluoroethyl- 
ene, or hexafluoropropylene, and 
(c) an allyl ether of the formula: 


So 


Ri R3 R4 


wherein 
R is CH2OH or 


CH>—CH?, 
se 
R, is H or CH, 
R2 is 


re) Rs 


,» Or 


ll 
O—(p, O-C—NH, O— ea, 


Re 


Rs 


Re 


wherein 

p is a number from 0 to 3, 

X is (CH2);-O with gq a number from | to 3, 

Rs and R¢, which can be identical or different, each being 
H,CH20OH, CH2—CH2—OH, or CH3, 

R3 and Ry, which can be identical or different, each being H 
or OH, and 

n and m, which can be identical or different, and each being 
a number from 0 to 2. 


5,098,973 
HARDENING RESIN COMPOSITION 
Soichiro Kozuka, Kobe; Tetsuya Kojimoto, Nagaokakyo, and 
Minoru Yokoshima, Toride, all of Japan, assignors to 
Sumitomo Rubber Industries Ltd., Kobe and Nippon Kayaku 
Kabushiki Kaisha, Tokyo, both of, Japan 
Filed May 23, 1990, Ser. No. 527,412 
Claims priority, application Japan, May 24, 1989, 1-131213 
Int. Cl.5 CO8F 20/10, 20/40; CO8L 63/02, 63/10 
US. Cl. 526—282 7 Claims 
1. A hardening resin composition consisting essentially of 
at least one monomer selected from an acrylic monomer and 
a methacrylic monomer represented by formulas (1) and 
(2), which is in the range of 60 to 90% by weight of the 
total monomer content, 
at least one monomer selected from bifunctional acrylic 
monomer and bifunctional methacrylic monomer repre- 
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sented by formula (3), which is in the range of 5 to 20% by 
weight of the total monomer content, and 

at least one monomer selected from epoxyacrylate and epox- 
ymethacrylate, which is in the range of 5 to 20% by 
weight of the total monomer content, 


R'o (1) 


1 il 
H2C=C—C—O-¢R?—09; 


R'o 
1 il 
H2C=C—C—O¢R2— 77 


wherein R! is hydrogen or methyl, R? is ethylene or tri- 
methylene, and p is an integer of 0 to 5; 


R30 @) 


I il 
H2C=C—C-+0—R‘43- 


ii 
—O+¢R‘—0};C—C=CH2 


wherein R3, R5 and R® are the same or different and are 
hydrogen or methyl, R‘ is ethylene or trimethylene, and r 
is an integer of 1 to 10. 


5,098,974 
ACRYLIC POLYMERS 

Charles M. Kania, Natrona Heights; Gregory J. McCollum, 

Gibsonia, and Masayuki Nakajima, Allison Park, all of Pa., 

assignors to PPG Industries, Inc., Pittsburgh, Pa. 
Division of Ser. No. 187,788, May 2, 1988, Pat. No. 4,910,249. 

This application Oct. 30, 1989, Ser. No. 428,526 
Int. Cl.5 CO8F 12/28 

USS. Cl. 526—310 8 Claims 

1. A primary amine group-containing acrylic polymer pre- 
pared by free-radical polymerization of a reaction mixture 
comprising a primary amine group-containing copolymeriz- 
able vinyl monomer and at least one copolymerizable ethyleni- 
cally unsaturated monomer characterized as free of primary 
amine groups wherein at least one copolymerizable ethyleni- 
cally unsaturated monomer free of primary amine groups is 
further characterized as having a functional group reactive 
with an isocyanate group and the primary amine group-con- 
taining copolymerizable vinyl monomer is of the formula: 


R2 a 
a 
R4 
wherein R is an alkylidene group having from 1 to 3 carbon 
atoms; R2 is a hydrogen or an alkyl radical having from 1 to 3 


atoms; R3 represents an aromatic hydrocarbon moiety; and R4 
is an alkyl radical having from 1 to 3 carbon atoms. 
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5,098,975 
ANISOTROPIC LIQUID CRYSTALLINE POLYMER 
FILMS 
Jurgen Omelis, Darmstadt, and Stefan Endisch, Riedstadt/- 
Crumstadt, both of Fed. Rep. of Germany, assignors to Rohm 
GmbH Chemische Fabrik, Darmstadt, Fed. Rep. of Germany 
Filed Jul. 25, 1990, Ser. No. 557,655 
Claims priority, application Fed. Rep. of Germany, Jul. 25, 
1989, 3924554 
Int. Cl.5 CO8F 26/02, 118/02 


US. Cl. 526—312 6 Claims 


400 500 600 700 


WAVELENGTH (nm) 


1. A self-supporting, anisotropic liquid crystalline polymer 
film produced by: 
forming a polymer film from a polymer material of a photo- 
crosslinkable liquid crystalline poly(meth)acrylate ester 
dissolved in an organic solvent; 
photocrosslinking said polymer film to form a liquid crystal- 
line poly(meth)acrylate ester at a temperature above Tg; 
and 
orienting said film, after crosslinking, by stretching at a 
temperature above Tg; 
wherein said photocrosslinkably liquid crystalline poly(- 
meth)acrylate ester is formed from 0.1-10 wt %, based on 
the total weight of the monomer, of photocrosslinkable- 
group-containing monomers of formula I 
CH2=C(R)—X—(CH?),—AR (1D) 
wherein R represents hydrogen or methyl; X represents a 
—COO— group or a —C(O)—N(R1)— group wherein 
R, is hydrogen or an alkyl group of 1-4 carbon atoms; and 
Ar represents a —-Q—CM—CH—(?’ group or a group of 
the formula 


where Q is 


ll 
—(O)p—C—(CM=CH) m 


q 


Tr, p, m, s and q independently represent zero or 1, M is 
hydrogen or —C=n, Q’ is hydrogen, or a substituted 
phenyl, naphthyl or furanyl group, or a pyridinium ion, or 
is 


MARCH 24, 1992 


i 
—C(O)R2 


where R2 is a phenyl group, a hydroxyl group, or a C-6 
alkoxy group, and i is zero or 1; and n is 2 to 14; and 
monomers of formula II 

CH2=C(R)—X—Y—Z (dD 
where R represents hydrogen or methyl; X represents a 
—COO— group or a —C(O)—N(R1)— group were Rj is 
hydrogen or an alkyl group with 1-4 carbon atoms; Y 
represents a spacer unit with 1-14 chain members; and Z 
represents a mesogenous group; wherewith the propor- 
tions by weight of monomers of formulas I and II add up 
to 100 wt % of the polymer. 


5,098,976 
ACOUSTIC MATERIAL 
Masaru Uryu, Chiba; Yoshio Nishi, Kanagawa, and Kazuo Yagi, 
Hiroshima, all of Japan, assignors to Sony Corporation and 
Mutsui Petrochemical Industries, Tokyo, both of, Japan 
PCT No. PCT/JP88/00836, § 371 Date Apr. 14, 1989, § 102(e) 
Date Apr. 14, 1989, PCT Pub. No. WO89/02207, PCT Pub. 
Date Mar. 9, 1989 
PCT Filed Aug. 22, 1988, Ser. No. 345,550 
Int. Cl.5 CO8F 110/02, 7/00 
U.S. Cl. 526—348.1 9 Claims 
1. An acoustic material consisting essentially of drawn high 
elastic modulus, polyethylene including a paraffin wax and 
being subjected to an electrical plasma surface treatment. 


5,098,977 
METHODS AND COMPOSITIONS FOR PROVIDING 
ARTICLES HAVING IMPROVED BIOCOMPATABILITY 
CHARACTERISTICS 
Jack Frautschi, Grand Prairie, Tex., and Kevin Tingey, Salt 
Lake City, Utah, assignors to Board of Regents, The Univer- 
sity of Texas System, Austin, Tex. 
Division of Ser. No. 100,121, Sep. 23, 1987, Pat. No. 5,017,670. 
This application Dec. 24, 1990, Ser. No. 632,920 
Int. Cl1.5 CO8G 83/00; AOIN 1/00 
US. Cl. 527—313 16 Claims 

1. A method for providing a biocompatible polymer having 

an affinity for albumin, the method comprising the steps of: 

(a) selecting a biocompatible polymer whose polymer struc- 
ture includes hemicetal ring structures having adjacent 
secondary hydroxy groups; 

(b) contacting the polymer with a free radical initiator to 
provide a free radical carbon thereon available for cova- 
lent attachment; 

(c) adding a graft intermediate to free radical carbons 
thereon, said graft intermediate having within its structure 
a double bond available for addition to free radical car- 
bons and a second site available for the addition of ali- 
phatic extensions; and 

(d) derivatizing said second sites of the graft intermediate 
with aliphatic extensions having from 12 to 22 carbon 
atoms, the degree of derivatization of aliphatic extensions 
being effective to improve the biocompatibility of the 


polymer. 
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5,098,978 
LIQUID-CRYSTALLINE POLYMERS CONTAINING 
CHROMOPHORIC SIDE GROUPS 
Georg Riepl, Burghausen; Franz-Heinrich Kreuzer, and Alfred 

Miller, both of Martinsried, all of Fed. Rep. of Germany, 
assignors to Consortium fur elektrochemisch Ind. GmbH, 
Munich, Fed. Rep. of Germany 
Filed Mar. 3, 1989, Ser. No. 318,391 
Claims priority, application Fed. Rep. of Germany, Mar. 14, 
1988, 3808430 
Int. Cl.5 CO8G 77/26, 77/08 


USS. Cl. 528—15 26 Claims 


CHEMICAL 


R? is alkyl having from 6 to 20 carbon atoms; 
v is an integer from | to 5. 


5,098,980 


1. A cholesterically liquid-crystalline organopolysiloxane PLATINUM CATALYST COMPOSITION, METHOD FOR 


which contains, in the side groups, both non-chromophoric 
mesogens, at least some of which are optically active, and 
chromophoric groups. 


ITS PREPARATION AND CURABLE 
ORGANOPOLYSILOXANE COMPOSITIONS 
CONTAINING SAME 


2. The organopolysiloxane of claim 1 which contains azo or Toshio Saruyama, Sakura; Hideko Takeda, Funabashi, and 


azoxy groups as the chromophoric groups. 


5,098,979 
NOVEL SILICONE QUATERNARY COMPOUNDS 

Anthony J. O’Lenick, Jr., Lilburn, Ga., assignor to Siltech Inc., 

Norcross, Ga. 

Filed Mar. 25, 1991, Ser. No. 674,410 
Int. Cl.5 CO8G 77/06 

USS. Cl. 528—15 6 Claims 

1. A silicone polymer which conforms to the following 
structure; 


(R—O)—CH2CH(OH)CH2—R’ 
wherein; 


R is 


—(CH2CH20),—(CH2CH(CH3)0)y—(CH2CH20),—(CH2)3 


a 
O—Si O—Si 
| | 
R2 CH3 
6 ¢ 
CH3 


——_ 
CH3 


3 
o— ; 
3 R 


 @ 
aa 
CH 


1 
a 


a is an integer from 0 to 200; 

b is an integer from 0 to 200; 

c is an integer from 1 to 200; 

R! is selected from the group consisting of —(CH2),CH3 
and pheny]; 

n is an integer from 0 to 10; 

R2 is —(CH2)3—(OCH2CH2),—(OCH2CH(CH3. 
))y—(OCH2CH2)z—OH; 

x, y and z are integers and are independently selected from 
0 to 20; 

R’ is selected from the group consisting of; 


fe) R’ 
ll 
R®CNH(CH2)3N— 
hs 
R® is alkyl having from 6 to 20 carbon atoms; 


R’ and R®8 are independently selected the group consisting of 
methyl and ethyl; 


x, y, and z are independently integers each ranging from Oto U.S. Cl. 528—32 


20 with the proviso that the sum of x, y and z be at least 1; 
and 


Atshushi Togashi, Ichihara, all of Japan, assignors to Dow 
Corning Toray Silicone Company, Ltd., Tokyo, Japan 
Division of Ser. No. 570,669, Aug. 22, 1990, Pat. No. 5,057,476. 
This application May 3, 1991, Ser. No. 695,163 
Int. Cl.5 CO8G 77/06 
US. Cl. 528—15 10 Claims 
1. A curable organopolysiloxane composition comprising 
the admixture of a platinum catalyst composition, at 0.1 to 100 
parts by weight of paltinum atoms, with a million parts by 
weight of a mixture of an organopolysiloxane having at least 2 
alkenyl groups in each molecule and organohydrogen- 
polysiloxane having at least 2 silicon-bonded hydrogen atoms 
in each molecule, said platinum catalyst composition compris- 
ing 
(A) a platinum complex having as a ligand an organosiloxane 
which has no more than 8 silicon atoms in each molecule 
and contains alkyl and alkenyl groups and which has in 
each molecule at least one bond as represented by the 
formula 


R! R! 
| | 
—Si—O—Ssi— 


RoR 


wherein R! is an alkyl group having no more than 6 car- 
bon atoms and R? is an alkenyl group, or a mixture of said 
platinum complex and said organosiloxane; and 

(B) an organosiloxane which contains aryl and alkenyl 
groups and has no more than 8 silicon atoms in each 
molecule and which contains in each molecule at least one 
bond as represented by the formula 


R3 R3 
| | 
—Si—O—Si— 


R2 R2 

wherein R3 is an aryl group and R? is defined as above, in 
a quantity of at least 2 moles of component (B) per 1 mole 
platinum atoms in component (A). 


5,098,981 
POLYORGANOSILOXANE 


Takahiro Saho; Yoshinori Akutsu; Takaharu Nakano, and 


Nobumasa Ohtake, all of Kanagawa, Japan, assignors to 
Chisso Corporation, Osaka, Japan 
Continuation of Ser. No. 374,304, Jun. 30, 1989, abandoned. 
This application Feb. 7, 1991, Ser. No. 652,376 
Claims priority, application Japan, Jun. 30, 1988, 63-160660 
Int. Cl.5 CO8G 77/20 
3 Claims 


1. A polyorganosiloxane represented by the general formula 


(VII) 
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(VID 


te 
Si 


osi—nm 


: 


R1O—Sj 


st 


wherein each of s, t and u is an integer of 1 to 2000, and R!° is 
a pentafluorophenyl group, 3-(heptafluoroisopropoxy)propyl 
group, 1,1,2,2-tetrafluoroethyl group or a substituent which is 
a straight-chain or branched fluoroalkyl group represented by 
the formula (IV) 

CoHcF2b—c+1 dv) 
wherein b is an integer of 3 to 18, and c is an integer of 0 to 2b, 
each of R!8, R!9, R20, R21, R22 and R23 is an alkyl group 
having 1 to 4 carbon atoms, phenyl group, vinyl group, allyl 
group or a substituent which is a straight-chain or branched 
alkenyl group having an unsaturated double bond at its termi- 
nal and represented by the formula (II) 

CH2—CHCgH24 (679) 
wherein a is an integer of 2 to 18, each of R24, R25 and R6 is 
an alkyl group having | to 4 carbon atoms, vinyl group, allyl 
grouv, m-ethenylphenyl group, o-ethenylphenyl gruop, p- 
ethenylphenyl group, m-ethenylphenylmethyl group, o- 
ethenylphenylmethyl group, p-ethenylphenylmethyl group, 
B-(m-ethenylphenyl)ethyl group, {-(o-ethenylphenyl)ethyl 
group, B-(p-ethenylphenyl)ethyl group, a substituent having 
the formula (VIII) 


(VII 


ll 
CH2=CCO¢CH235 
hi 


wherein X’ is a hydrogen atom or a methyl group, or a substit- 
uent represented by the above-mentioned formula (II) but at 
least one of R!8 to R26 is an unsaturated doubled bond-contain- 
ing substituent of the above-mentioned groups. 


5,098,982 
RADIATION CURABLE THERMOPLASTIC 
POLYURETHANES 

Carl J. Long, I, Elyria, Ohio, assignor to The B. F. Goodrich 

Company, Akron, Ohio 

Filed Oct. 10, 1989, Ser. No. 419,236 
Int. Cl.5 CO8J 9/224; CO8G 18/30, 59/02 

U.S. Cl. 121—56 35 Claims 

1. An essentially linear radiation curable thermoplastic poly- 
urethane, said polyurethane having hard segments and soft 
segments and being the reaction product of at least one organic 
diisocyanate and a plurality of glycols, said plurality of glycols 
including at least one macroglycol having a molecular weight 
from 500 to about 7,000, said polyurethane including depen- 
dent groups of the formula (A) 
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| (A) 
N 
7 
o=C c=O0 
Mic 
Z 
wherein Z is an ethylenically unsaturated hydrocarbyl or 
substituted hydrocarbyl group containing from 2 to about 12 
carbon atoms and wherein said pendent group (A) is capable of 
undergoing crosslinking with another like pendent group of 
the above formula (A), said pendent groups (A) being linked 
directly to carbon atoms; whereby said polyurethane is curable 
by radiation other than electron beam radiation. 


5,098,983 
POLYISOCYANATE MIXTURES, PROCESSES FOR 
THEIR PRODUCTION AND THEIR USE AS BINDERS 
FOR COATING COMPOSITIONS OR AS REACTANTS 
FOR COMPOUNDS REACTIVE TO ISOCYANATE 
GROUPS OR CARBOXYL GROUPS 

Jiirgen Mosbach, Bergisch Gladbach; Hans-Josef Laas, Co- 
logne, and Werner Kubitza, Leverkusen, all of Fed. Rep. of 
Germany, assignors to Bayer Aktiengesellschaft, Leverkusen, 
Fed. Rep. of Germany 

Filed Jan. 23, 1991, Ser. No. 644,798 
Claims priority, application Fed. Rep. of Germany, Jan. 23, 
1990, 4001783 
Int. Cl.5 CO8G 18/34 

U.S. Cl. 528—59 8 Claims 

1. A polyisocyanate mixture which has 

a) an average NCO functionality of 1.5 to 4.0, 

b) a content of (cyclo)aliphatically bound isocyanate groups 
(calculated as NCO, MW 42) of 2 to 40% by weight, 

c) a content of chemically incorporated carboxyl groups 
(calculated as COOH, MW 45) of 0.01 to 15% by weight 
and 

d) a content of (cyclo)aliphatically bound uretdione groups 
(calculated as CzN202, MW 84) of 1 to 23% by weight. 


5,098,984 
ISOCYANATE TERMINATED PREPOLYMERS AND 
THE USE THEREOF IN A RIM PROCESS 

Robson Mafoti, Pittsburgh, Pa., assignor to Mobay Corporation, 

Pittsburgh, Pa. 

Filed Jun. 15, 1990, Ser. No. 539,100 
Int. Cl.5 CO8G 18/28, 18/77, 18/81; CO8L 75/10 

U.S. Cl. 528—73 5 Claims 

1. An isocyanate terminated prepolymer having an isocya- 
nate group content of from about 10 to about 26% by weight, 
and being prepared by a process consisting essentially of com- 
prising: 

(a) reacting a C; to Cs alkyl acetoacetate, with a polyol 
having a molecular weight of from about 500 to about 
6000, and a hydroxyl functionality of from 2 to 4, and 

(b) reacting the resultant product with an organic- di-and/or 
polyisocyanate. 


5,098,985 
COPOLYMERS CONTAINING POLYBENZOXAZOLE, 
POLYBENZOTHIAZOLE AND POLYBENZIMIDAZOLE 
MOIETIES 
William J. Harris, and Wen-Fang Hwang, both of Midland, 
Mich., assignors to The Dow Chemical Company, Midland, 
Mich. 
Filed May 8, 1990, Ser. No. 520,589 
Continuation of Ser. No. 407,973, Sep. 15, 1989, which is a 
continuation-in-part of Ser. No. 378,360, Jul. 7, 1989, which is a 
continuation of Ser. No. 327,925, Mar. 23, 1989, which is a 
continuation-in-part of Ser. No. 256,338, Oct. 12, 1988. 
Int. Cl.5 CO8G 75/32, 73/22, 73/18 
U.S. Cl, 528—128 
1. A block copolymer comprising: 


72 Claims 
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(1) a polybenzazole block having on average at least about 
ten mer units; and 

(2) a thermoplastic block linked to said polybenzazole block 
containing a polyamide, polyimide, polyquinoxaline, 
polyquinoline, poly(aromatic ketone), poly(aromatic sul- 
fone) or poly(aromatic ether) or a copolymer of one of 
those polymers. 


5,098,986 
PAIRED ALKYL PHENOL MANNICH CONDENSATES 
George P. Speranza, Austin, and Jiang-Jen Lin, Houston, both 
of Tex., assignors to Texaco Chemical Company, White 
Plains, N.Y. 
Filed Nov. 19, 1990, Ser. No. 615,103 
Int. Cl. CO8G 8/16 


US. Cl. 528—149 7 Claims 


1. A normally liquid polyfunctional final Mannich conden- 
sate of a second polyoxyalkylene diamine, formaldehyde and 
an intermediate Mannich condensate, said final Mannich con- 
densate having the formula: 


HO OH 
Or" ro 
x x 


(II) 


said second polyoxyalkylene diamine having the formula: 


id nantes a (vil) 
R” R’ RR” 
said intermediate Mannich condensate having the formula: 


HO QOH @ 


R’ R’ 


wherein X represents a polyoxyalkylene group having the 
formula: 


Riek) aiid nthe ai) 


R’ R’ 
wherein Y represents a group having the formula: 


—CH2— or eee NH 
R” R’ RR” 


wherein: 
n and n’ are positive numbers having a value of 1 to about 6, 
R’ independently represents hydrogen or a methyl group, 
R” represents a straight chain or branched alkyl group con- 
taining from 1 to about 15 carbon atoms, and 
R””’ represents hydrogen, as alkyl group containing 1 to 4 
carbon atoms or a cyanoethyl group. 


316-926 O.G.-92-21 
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5,098,987 
CROSSLINKABLE RIGID-ROD BENZOBISAZOLE 
POLYMER 

Tsu-Tzu Tsai, Dayton, and Fred E. Arnold, Centerville, both of 

Ohio, assignors to The United States of America as repre- 

sented by the Secretary of the Air Force, Washington, D.C. 
Division of Ser. No. 379,039, Jul. 13, 1989, Pat. No. 5,001,217. 

This application Nov. 30, 1990, Ser. No. 620,996 
Int. C1.5 CO8G 75/32 

U.S. Cl. 528—183 10 Claims 

1. A para-ordered optically anisotropic aromatic heterocy- 
clic polymer having repeating groups of the formula: 


OO0-Q- 
O0-Q- 


wherein Y is —O—, or —NH—, n is 1 or 2, and R is an alkyl 
group having | to 4 carbon atoms. 


5,098,988 
CROSSLINKABLE RIGID-ROD BENZOBISAZOLE 
COPOLYMER 

Tsu-Tzu Tsai, Dayton, and Fred E. Arnold, Centerville, both of 

Ohio, assignors to The United States of America as repre- 

sented by the Secretary of the Air Force, Washington, D.C. 
Division of Ser. No. 379,038, Jul. 13, 1989, Pat. No. 5,003,035. 

This application Nov. 30, 1990, Ser. No. 620,995 
Int. Cl1.5 CO8G 75/32 

U.S. Cl. 528—183 20 Claims 

1. A para-ordered optically anisotropic aromatic heterocy- 
clic copolymer having repeating groups of the formula: 


tore 


wherein a and b are positive integers, each representing an 
average number of the respective different recurring units 
present in said repeating group, m is 1 or 2, R is an alkyl group 
having 1 to 4 carbon atoms, and Q is a benzobisazole group of 
the formula: 


00-400 


wherein Y is —O— or —NH—. 
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5,098,989 
FLAME-RESISTANT POLYCARBONATE CONTAINING 
UNITS FROM HALOGENATED PYRIMIDINE 
COMPOUNDS IN THE POLYMER CHAIN 
Alberto Petri, Milan, Italy, assignor to Enichem Tecnoresine 
S.p.A., Palermo, Italy 
Filed Nov. 30, 1989, Ser. No. 443,905 
Claims priority, application Italy, Dec. 2, 1988, 22837 A/88 
Int. Cl.5 CO8G 64/12 
USS. Cl. 528—202 6 Claims 
1. A thermoplastic branched polycarbonate of high molecu- 
lar weight possessing flame resistant properties produced from: 
(1) a carbonate precursor; 
(2) at least one dihydroxyaromatic compound of the for- 
mula: 


® 
()m (Y)n 


where: 

R is a single bond or R represents a substituted or non-sub- 
stituted linear or branched C;-Cs alkylene radical, or R 
is selected from the group consisting of O, S, SO2 and 
CO; X and Y, which are the same or different, are H or 
CH3; and m and n, which are the same or different, are 
whole numbers from | to 4; 

(3) at least one halogenated pyrimidine compound of the 
formula 


ap 


where R2, R3 and Rg, which are the same or different, are 
chlorine, bromine or hydrogen, on condition that at least 
one is chlorine or bromine; and R, is a radical of the 
formula 


where Z is NH; and 

(4) a polyfunctional organic compound as a branching agent, 
having at least three functional groups wherein at least 
one functional group is OH. 


5,098,990 
METHOD FOR MAKING POLYESTERS, POLYAMIDES 
AND POLYKETONES 
Marlin E. Walters, West Columbia, Tex., assignor to The Dow 
Chemical Company, Midland, Mich. 

Continuation-in-part of Ser. No. 866,852, May 23, 1986, 
abandoned, which is a continuation-in-part of Ser. No. 740,451, 
Jun, 3, 1985, abandoned. This application Sep. 23, 1987, Ser. No. 

99,933 
Int. Cl1.5 CO8G 83/00 
U.S. Cl. 528—220 31 Claims 
1. A process for making polyesters, polyamides, polyketones 
or polymers containing a mixture of any two or more of such 
functionalities by reacting (a) an organic compound containing 
at least one trichloromethylketone group functional with (b) an 
organic compound containing at least one hydroxyl, amino, or 
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acyl group functional and wherein the reactant molecules 
contain at least two of said reacting functional groups. 


5,098,991 
PROCESS OF PREPARING POLYAMIDE-IMIDE AND 
POLYIMIDE POLYMERS FROM ACID ANHYDRIDES 
AND DIANHYDRIDES OF DISUBSTITUTED MALEIC 
ANHYDRIDES 
Steven J. Behrend, Naperville; David A. Young, Warrenville, 
and Ellis K. Fields, River Forest, all of Ill., assignors to 
Amoco Corporation, Chicago, Ill. 
Division of Ser. No. 342,228, Apr. 24, 1989, abandoned. This 
application Jan. 8, 1990, Ser. No. 461,733 
Int. Cl.5 CO8G 73/14; COTD 493/04 
US. Cl. 528—350 7 Claims 
1. A process for the preparation of amide imide polymers 
and polyimide polymers which consists essentially of reacting 
acid anhydrides and dianhydrides of disubstituted maleic anhy- 
drides selected from the group consisting of 2.3-di(3-carboxy- 
phenyl anhydride) maleic anhydride, 2-(3', 4’-phthalic anhy- 
dride)-3-phenyl maleic anhydride and 1,4-(2,5-cicarboxy)phe- 
nylene bis-phenyl maleic anhydride with a difunctional amine 
of the formula NH2—R&—NH) wherein R® is selected from 
the group consisting of —R®°— and —R°—X—R7—, wherein 
R° and R’ are individually selected from divalent groups se- 
lected from groups consisting of from 2 to 20 methylene 
groups and | to 3 phenylene groups, and X is selected from the 
group consisting of —O—, —S—, —SO2— and—CH)p, at a 
temperature within the range of from about 80° C. to about 
250° C. and at a pressure within the range of from 125 psig to 
about 500 psig. 


5,098,992 
METHOD TO RECOVER HIGH MOLECULAR WEIGHT 
POLY(ARYLENE SULFIDE) BY REPRECIPITATION 
Afif M. Nesheiwat, Madison, N.J., assignor to Phillips Petro- 
leum Company, Bartlesville, Okla. 
Division of Ser. No. 417,173, Oct. 4, 1989, Pat. No. 5,053,487. 
This application Aug. 26, 1991, Ser. No. 749,769 
Int. Cl.5 A61K 37/12; CO7TK 3/00 
USS. Cl. 528—486 10 Claims 

1. A process for preparing a particulate high molecular 

weight poly(arylene sulfide) resin comprising the steps of: 

(a) preparing a first slurry, wherein the solid component of 
said first slurry comprises a first particulate poly(arylene 
sulfide) resin, and wherein the liquid component of said 
first slurry comprises a polar organic compound; 

(b) heating said first slurry to a temperature in the range of 
about 20° C. to about 40° C. below the liquid-to-solid 
phase transitional temperature of said first particulate 
poly(arylene sulfide) resin, and 

(c) rapidly cooling said heated first slurry to a temperature 
of about 50° C. below said liquid-to-solid phase transi- 
tional temperature of said first particulate poly(arylene 
sulfide) resin in said polar organic compound, to form a 
second slurry, wherein the liquid component of said sec- 
ond slurry comprises said polar organic compound, and 
wherein the solid component of said second slurry com- 
prises a particulate polymeric mixture comprising a sec- 
ond particulate high molecular weight poly(arylene sul- 
fide) resin, wherein said second particulate resin has a 
higher molecular weight than its respective first particu- 
late resin would if recovered by conventional means. 
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5,098,993 (d) recovering said resin phase produced in step (a). 
METHOD FOR REMOVING ALKALI METAL 
COMPOUND FROM CRUDE HIGH-MOLECULAR 
WEIGHT SUBSTANCE 
Norio Kawanami; Yoshiaki Ikeda, and Yoshio Tomishima, all of 5,098,995 


Hyogo, Japan, assignors to Kanegafuchi Kagaku Kogyo Kabu- GRF ANALOGS VIIA 
shiki Kaisha, Osaka, Japan Jean E., F. Rivier; Wylie W. Vale, Jr., and Catherine L. Rivier, 


Filed Nov. 20, 1990, Ser. No. 616,270 all of La Jolla, Calif., assignors to The Salk Institute For 
Int. Cl.5 CO8F 6/16 Biological Studies, San Diego, Calif. 

USS. Cl. 528—502 9 Claims Continuation-in-part of Ser. No. 53,235, May 22, 1987, Pat. No. 
5,002,931. This application Apr. 25, 1989, Ser. No. 342,751 
Int. Cl.5 CO7K 7/10; A61K 37/02 
U.S. Cl. 530—324 2 Claims 

1. A peptide having the formula: 
[NMeTyr’, Ala’5, CML”, Nle?’, Asn?5]-hGRF(1-29)-NH2; 
[N@MeTyr!, Ala!5, CML22, Nle27, Asn?8]-hGRF(1-29)- 
CML*-13,17,22,27, Alal5, CMA!9, Asn28}- 
hGRF(1-29)-NH2; or 
[D-Ala2, CML-13,17,22,27, Alal5| CMA!9, Asn?8]-hGRF(1- 
29)-NH2. 
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1. A method for purifying a crude high-molecular weight 
substance containing an alkali metal compound by extracting 
5,098,996 


the alkali metal compound with water, which comprises stir- 
ring a mixture comprising said crude high-molecular weight sat ee ate 
substance and water in a high-speed stirring tank to extract the 
: ; “ Kenneth A. Jacobson, Silver Spring; Kenneth L. Kirk; David C. 
alkali metal compound into an aqueous phase and separating Furlano, both of Bethesda, and Yechiel Shai, Silv all 
the high-molecular weight substance phase and the aqueous of M 4, i to The United S fA Z Spring, 
phase from each other by continuous centrifugation. “0 — 
sented by the Department of Health and Human Services, 
Washington, D.C. 
5,098,994 Continuation-in-part of Ser. No. 874,143, Jun. 13, 1986, 
PROCESS FOR SEPARATING A RESIN PHASE FROM A #bandoned, which is a continuation-in-part of Ser. No. 664,953, 
SOLVENT SOLUTION CONTAINING A SOLVENT, Oct. 26, 1984, abandoned, and a continuation-in-part of Ser. No. 
DEMETALLIZED OIL AND A RESIN 833,035, Feb. 26, 1986, abandoned, which is a 


Brian W. Hedrick, Rolling Meadows, IIl., assignor to UOP, Des continuation-in-part of Ser. No. 717,624, Mar. 24, 1983, 
Plaines, Ill. This application Mar..15, 1988, Ser. No. 168,494 


Filed Dec. 24, 1990, Ser. No. 632,700 Int. Cl.5 CO7K 1/02, 7/40; COTD 473/06; COTH 19/168 
Int. CLS CO8F 6/12 U.S. Cl. 530—303 26 Claims 


US. Cl. 528—503 4 Claims 
in[eone. ArCH2 Br] 


° 2 4 6 8 0 
Time (min) 


1. A process for making fluorinated compounds including 
18F radiotracers from compounds containing an amino group 
comprising the steps of: 
coupling a compound containing a p-bromoethyl benzoyl 
group to a compound containing an amino group to form 
a first compound; and 

fluorinating said first compound so as to substitute the bro- 
mine atom in the p-bromomethyl benzoyl group with a 
fluorine atom to form said fluorinated compounds. 

9. A process for making fluorinated compounds including 
18F radiotracers from compounds containing an amino group 


aeewerrgerres 
eS Perr 


1. A process for separating a resin phase from a solvent 
solution containing a solvent, demetallized oil and resin which 
process comprises: 

(a) directing the flow of the solvent solution in a downward 

direction over a portion of a generally vertically posi- 


tioned heat-exchange surface thereby heating said solvent COmprising the steps of: $a 
solution to precipitate a resin phase; fluorinating a first compound containing a p-bromomethyl 


(b) reversing the flow of said solvent solution having a benzoyl group to form a first fluorinated product, wherein 
reduced concentration of resin to a generally upward the bromine atom is substituted with a fluorine atom; and 
direction; coupling said first fluorinated product to a compound con- 

(c) recovering said solvent solution having a reduced con- taining an amino group to form the fluorinated com- 
centration of resin; and pounds. 
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5,098,997 
VACCINES FOR HAEMOPHILUS INFLUENZAE . 
Algis Anilionis; Robert C. Seid, Jr., both of Pittsford; Robert A. 
Deich, Rochester; Gary W. Zlotnick, Penfield, and Bruce A. 
Green, Pittsford, all of N.Y., assignors to Praxis Biologics, 
Inc., Rochester, N.Y. 

Continuation-in-part of Ser. No. 132,073, Dec. 11, 1987, 
abandoned, which is a continuation-in-part of Ser. No. 20,849, CH2O0C—NHCHCOOR! 
Mar. 2, 1987, abandoned, which is a continuation-in-part of Ser. I | 
No. 948,364, Dec. 31, 1986, abandoned. This application Sep. 1, _ 

1988, Ser. No. 239,572 
Int. Cl.5 CO7K 15/00, 13/00; C12P 21/06 
USS. Cl. 530—350 5 Claims 
1. A substantially pure antigenic peptide or protein having 
an epitope of Haemophilus influenzae, in which the peptide or 
protein is an approximately 30000 dalton molecular weight 
fusion protein PBOMP-1: PBOMP-2. 


OH 


wherein R! is hydrogen, a lower alkyl group, an aryl group or 
a group of the formula: 


the formula: 


5,098,998 
CHOLERA VACCINES AND PEPTIDES 
John J. Mekalanos, Framingham, Mass., and Ronald K. Taylor, 
Memphis, Tenn., assignors to President and Fellows of Har- 
vard College, Cambridge, Mass. 
Continuation-in-part of Ser. No. 43,907, Apr. 29, 1987, 
abandoned. This application Apr. 29, 1988, Ser. No. 188,016 
Int. Cl.5 CO7K 13/00, 15/00; A61K 37/02 
U.S. Cl. 530—350 3 Claims 5,099,000 
DERIVATIVES AND ANALOGUES OF 
MONOETHYLGLYCINEXYLIDIDE AND THEIR 
PRODUCTION AND USE 
Lawrence Kolaczkowski, Gurnee, and Mark Littlefield, Arling- 
ton Heights, both of Ill., assignors to Abbott Laboratories, 
Abbott Park, Ill. 
Filed Dec. 22, 1989, Ser. No. 455,467 
Int. Cl.5 CO7K 17/02; GOIN 33/53, 33/533 
US. Cl. 530—363 10 Claims 
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1. A purified polypeptide comprising an immunogenic deter- 


minant of the TcpA pilus of V. cholerae. . 
Y 


1. A substituted monoethylglycinexylidide or analogue hav- 
ing the structure 


5,098,999 
AMINO-PROTECTED DOPA DERIVATIVE AND 
PRODUCTION THEREOF 

Yasuo Yamamoto, and Yasuo Miyadera, both of Tsukuba, Ja- 

pan, assignors to Hitachi Cher:ical Company, Tokyo, Japan 

Filed Aug. 17, 1990, Ser. No. 569,018 

Claims priority, application Japan, Aug. 23, 1989, 1-217048; Y? 

Sep. 14, 1989, 1-238440 
Int. Cl. CO7C 269/00, 271/00; COTD 253/00 wherein M is CH2NHCH2CH3, CH2CH2CH2CH3 or 

US. Cl. 560—29 7 Claims CH20CH2CH;, one of Y! and Y? is H and the other is a protein 

1. An amino-protected 3,4-dihydroxyphenylalanine or a moiety chemically bonded to the glycinexylidide or analogue 
derivative thereof represented by the formula: moiety. 
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5,099,001 
PROCESS FOR THE PRODUCTION OF 
THYROGLOBULIN 
Louis Scarano, and H. Glenn Corkins, both of Harriman, N.Y., 
assignors to Nepera, Inc., Harriman, N.Y. 
Filed Dec. 28, 1989, Ser. No. 456,682 
Int. Cl.5 A61K 35/14 
US, Cl. 530—380 18 Claims 
1. In a process for the production of thyroglobulin having a 
thyroxine-to-triiodothyronine ratio (T4/T3 ratio) comprising 
saline digestion mammalian thyroid glands to release thyro- 
globulin, precipitation of thyroglobulin by pH adjustment, 
denaturation of thyroglobulin by heating, and defatting thyro- 
globulin by extraction with alcohol, the improvement compris- 
ing: 
correlating the precipitating, denaturing, and defatting steps 
whereby the duration of the precipitating step is selected 
to produce thyroglobulin having a first T4/T3 ratio sub- 
stantially greater than 2.6 and the durations of the denatur- 
ing and defatting steps are selected in correlation with said 
precipitating step duration to lower said T4/T3 value 
greater than 2.6 to a final value in the range of 2.6-3.4 and 
absolute levels of not less than about 0.7 wg/mg liothyro- 
nine and not less than about 2.1 wg/mg levothyroxine. 


5,099,002 
SEQUENTIAL IMPROVED METHOD FOR TREATMENT 
OF HUMAN BLOOD-CLOTTING FACTOR PRODUCTS 
Alan I. Rubinstein, Los Angeles, Calif., assignor to University of 
Southern California, Los Angeles, Calif. 
Continuation-in-part of Ser. No. 50,153, May 15, 1987, 
abandoned. This application May 12, 1988, Ser. No. 193,499 
The portion of the term of this patent subsequent to Mar. 17, 
2009, has been disclaimed. 
Int. Cl.5 A61K 35/14; CO7TK 15/00 
U.S. Cl. 530—381 4 Claims 
1. A method of treating human blood-clotting factor product 
to reduce the infectivity of hepatitis- or AIDS-causing virus, 
said method comprising the steps of: 
lyophilizing the product; 
then heating the product, while it is lyophilized, at 
a first temperature below 80 degrees C. for up to 72 hours; 
and 
a second temperature which is above 80 degrees and up to 92 
degrees for up to 1.15 hours; and then reconstituting the 
product. 


5,099,003 
METHOD OF PREPARING A STERILE 
PLASMA-PROTEIN SOLUTION CONTAINING 
FIBRINOGEN AND FACTOR XII 
Ronald Kotitschke, Dreieich; Axel W. Stemberger, Neubiberg, 
and Wolfgang Stephan, Dreieich, all of Fed. Rep. of Germany, 
assignors to Biotest Pharma GmbH, Dreieich, Fed. Rep. of 
Germany 
Filed Oct. 12, 1988, Ser. No. 256,531 

Claims priority, application Fed. Rep. of Germany, Oct. 15, 

1987, 3734923 
Int. C1.5 CO7K 15/14, 3/24, 3/22, 3/28 

U.S. Cl. 530—382 5 Claims 

1. A method of preparing a sterile plasma-protein solution 
containing fibrinogen and Factor XIII from human blood 
plasma which has been stabilized with citrate, comprising 

a) treating the plasma with Bpropiolactone and irradiating it 
with ultraviolet light, 

b) removing the Factors II, VII, IX and X by adsorption 
onto anion exchangers that adsorb proteins, 

c) precipitating fibrinogen, Factor XIII and other proteins 
by adding ethanol until the solution has a concentration of 
about 9% by volume at —3° C., 

d) centrifuging off the precipitate of step (c), 


CHEMICAL 


2415 


e) dissolving such precipitate in a citrate buffer at a pH of 
about 6.335 and a temperature of 37° C., 

f) adjusting the protein level of the solution to 13.3 g/1 with 
sodium citrate solution, 

g) adding ethanol, a glycine citrate buffer, and a solution of 
sodium citrate to precipitate out companion proteins other 
than fibrinogen and Factor XIII, 


‘tion onto anion exchanger 
for proteins 


Precipitation 9° Fibrinogen 
and Factor Xi! 


Precipitate 
dissolved 


h) adding ethanol to the remaining solution until the solution 
has a concentration of about 9% by volume at —3° C., 
thereby precipitating fibrinogen and Factor XIII, 

i) dissolving the precipitate from step (h) in a citrate buffer at 
a pH of about 6.35 and a temperature of about 37° C., and 

j) filtering the solution. 


5,099,004 
ANTIBODIES AGAINST FIBRIN: IMMUNOGEN TO BE 
USED FOR THE PREPARATION OF THE ANTIBODIES, 
PROCEDURE FOR DETERMINING FIBRIN WITH THE 
ANTIBODIES AND PHARMACEUTICAL PREPARATION 
BASED ON THE ANTIBODIES 

Willem Nieuwenhuizen, Bunnik, Netherlands, assignor to 

Nederlandse Organisatie Voor Toegepast-Natuurwetenschap- 

pelijk Onderzoek TNO, The Hague, Netherlands 

Filed May 4, 1989, Ser. No. 347,021 

Claims priority, application Netherlands, May 10, 1988, 

8801227 
Int. Cl.5 CO7K 13/00; C12Q 1/56 

U.S. Cl. 530—387.9 5 Claims 

5. A monoclonal antibody which specifically binds with 
fibrin types I and II but does not specifically bind fibrinogen, 
the monoclonal antibody being directed against a peptide 
having a sequence of 5-97 amino acid residues, at least five of 
which correspond to the sequence of amino acid residues in the 
amino acid sequence 111-207 of the Aa-chain of fibrinogen. 
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5,099,005 
METHOD OF ENHANCING IMMUNOGLOBULIN 
FRAGMENT PRODUCTION 

Everett J. Nichols, Edmonds, and Robert F. McIntyre, Seattle, 

both of Wash., assignors to NeoRx Corporation, Seattle, 

Wash. 

Filed Sep. 28, 1990, Ser. No. 589,984 
Int. Cl.5 CO7K 3/08 

U.S. Cl. 530—388.1 


1. A method of yield enhancement of an immunoglobulin 
fragment comprising: 

(a) desialylating doublet/triplet immunoglobulin; and 

(b) fragmenting the immunoglobulin produced in step (a). 


5,099,006 
ALKOXY-TYPE DERIVATIVE COMPOUNDS AND 
PROCESS FOR PREPARING ALKOXY-TYPE 
DERIVATIVES OF TRIVALENT GROUP 3B METALS 
Peter S. Gradeff, Pottersville; Heiko Mauermann; Kenan Yunlu, 
both of New Brunswick, and Carlos M. Ramirez, Piscataway, 
all of N.J., assignors to Rhone-Poulenc Inc., Princeton, N.J. 
Continuation-in-part of Ser. No. 144,326, Jan. 14, 1988, 
abandoned. This application Dec. 8, 1988, Ser. No. 280,541 
Int. Cl.5 CO7F 5/00; CO1F 17/00 
USS. Cl. 534—15 53 Claims 
1. A process for preparing a trivalent Group 3b metal alkoxy 
compound, at least a portion of a molecule of the compound 
having formula I: 


—s 
OX3 


which comprises reacting an anhydrous complex of a nitrate of 
a trivalent metal of Group 3b and a nitrate selected from am- 
monium nitrate or an alkali metal nitrate, with an alcohol, 
silanol or alkanolamine, as defined below, in the presence of a 
base, or reacting said complex with an alkali metal salt of said 
alcohol, silanol or alkanolamine wherein 

M is a trivalent metal of Group 3b, 
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20 carbon atoms, wherein each R’” is independently a 
hydrocarbon having 1 to 20 carbon atoms or a hydrogen 
atom; 

wherein R, R’, R”, and R””’ are independently saturated or 
unsaturated; 

y represents 1 and x and z independently represent 0, 1 or 2 
and x+y-+z equals 3; or 

any two Xj, X2 and X3 are represented by a single group 
selected from: 


Rr OR 09) 


| | 
—“S-On—. 


R’ R’ 


| 
R”’ 


ale alae. or 
ROH 


any three X}, X2 and X3 are represented by a single group 
selected from: 


RNR’ 
R” 
| 


wherein (f), (g) or (h) link to two oxygen atoms, or (i) links 
to three oxygen atoms, attached to either: 
(1) the same atom of the trivalent metal of Group 3b of 
formula I such that the compound is monomeric, or 
(2) more than one atom of the trivalent metal of Group 3b 
arranged as in formula I, such that the compound is an 
oligomer or a polymer; 
wherein at most two of X;, X2 or X3 of formula I are substit- 
uent (a); 
wherein the alcohol is HO—(b); 
wherein the silanol is HO—(c) or HO—(d); and 
wherein the alkanolamine is HO—(e). 


5,099,007 


LIGHT-SENSITIVE QUINONE DIAZIDE COMPOUND 
CONTAINING AN ALKYLIMIDAZOLE GROUP AND 
METHOD OF FORMING A PHOTORESIST USING SAID 


COMPOUND 


Xi, X2 and X3 are independently selected from the group Masayuki Iwasaki, Shizuoka, Japan, assignor to Fuji Photo 


consisting of: 

(a) —NO2; 

(b) —R, wherein R is a saturated or unsaturated hydrocar- 
bon and has 1 to 20 carbon atoms; 


(c) —-Si(R’)3, wherein each R’ is independently a saturated U.S, Cl. 534—557 


or unsaturated hydrocarbon having | to 20 carbon atoms 
or an alkoxy group having 1 to 10 carbon atoms; 


Tt 
Ss ae ieee 
R’ R’ 
wherein q is zero to about 1000; and 


—R"\y—-N—-R")x, 
(ROH), 


Film Co., Ltd., Kanagawa, Japan 
Filed Nov. 30, 1989, Ser. No. 443,409 
Claims priority, application Japan, Dec. 2, 1988, 63-305446 
Int. Cl.5 GO3F 7/022; CO7TC 245/00 
4 Claims 


1. A light-sensitive compound represented by Formula (I): 
Formula (I) 
oO 10) 
ll 
N2 


R 


A 
N 
Nee 


SO2—-N 


wherein each R” is independently a hydrocarbon having 1 to wherein R represents an alkyl group having from 6 to 20 
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carbon atoms, which light-sensitive compound is solubilizable 
in an aqueous alkali solution upon irradiation with light. 


5,099,008 

PROCESS OF REDUCING SHOCK SENSITIVITY OF 

EXPLOSIVE NITRAMINE COMPOUNDS BY CRYSTAL 
MODIFICATION 

H. William Voigt, Jr., Stanhope, and Bernard Strauss, Rocka- 

way, both of N.J., assignors to The United States of America 

as represented by the Secretary of the Army, Washington, 

D.C. 

Filed May 20, 1991, Ser. No. 703,305 
Int. Cl.5 CO7D 251/06, 251/02 

USS. Cl. 540—475 6 Claims 

1. A process for preparing polyvinyl pyrrolidone modified, 
high crystal density, very-fine crystal nitramine explosives 
selected from cyclotetramethylene tetranitramine and cyclo- 
trimethylene trinitramine and mixtures thereof having suffi- 
cient shock and impact resistance to meet military safety stan- 
dards as well as having a positive surface charge which com- 
prises (1) dissolving the nitramine in a solution of polyvinyl 
pyrrolidone in N-methyl-2-pyrrolidone, (2) precipitating the 
resulting polyvinyl pyrrolidone-modified nitramine crystals 
into cold water, (3) filtering the resulting suspension, (4) treat- 
ing the resulting filter cake with a solution of polyvinyl pyrrol- 
idone in 95% ethanol, filtering and drying the resulting filter 
cake at about 80° C.-90° C. to remove the ethanol and water 
and (5) recovering the resulting modified very-fine crystals of 
nitramine explosive. 


5,099,009 
PLANT WALL-RICH PRODUCTS CONTAINING AN 
INCREASED WATER-SOLUBLE FRACTION, THEIR 
PREPARATION, THEIR USE AND COMPOSITIONS 
CONTAINING THEM 
Jean-Francois Thibault, Orvault; Guy Della Valle, and Marie- 
Christine Ralet, both of Nantes, all of France, assignors to 
Institut National de la Recherche Agronomique (INRA), 
Paris, France 
Filed Sep. 1, 1989, Ser. No. 401,912 
Claims priority, application France, Sep. 5, 1988, 88-11601 
Int. Cl.5 A23N 15/00; BO2C 21/00; CO8B 37/06 
USS. Cl. 536—2 10 Claims 
1. A physically-modified and chemically unaltered plant 
wall-rich food product derived from a natural product and 
comprising a water-soluble polysaccharide fraction content at 
least equal to 1.5 times that which is present in the natural 
product from which the modified product is derived, the ratio 
of water-soluble fibers/water-insoluble fibers in the modified 
product being significantly higher than that in said natural 
product. 


5,099,010 
INTERMEDIATES IN THE PREPARATION OF 
3’-AMINO-2’,3'-DIDEOXYCYTIDINE AND THE 
PHARMACOLOGICALLY ACCEPTABLE SALTS 
THEREOF 
Tai-Shun Lin, North Haven, and William H. Prusoff, Branford, 
both of Conn., assignors to Research Corporation, New York, 
N.Y. 
Division of Ser. No. 458,335, Jan. 17, 1983, Pat. No. 4,604,382. 
This application May 15, 1986, Ser. No. 864,645 
Int. Cl.5 CO7H 17/00 
US. Cl. 536—23 3 Claims 
1. 3’-Azido-2',3’-dideoxyuridine. 
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5,099,011 
NUCLEIC ACID PROBE FOR DETECTION OF 
NEISSERIA GONORRHOEA 
Derek Woods, Flemington; M. Jane Madonna, Middlesex, both 
of N.J., and Linda S. Mulcahy, Yardley, Pa., assignors to 
Ortho Diagnostic Systems Inc., Raritan, N.J. 
Division of Ser. No. 227,526, Aug. 2, 1988, Pat. No. 5,047,523. 
This application May 21, 1991, Ser. No. 703,361 
Int. Cl.5 CO7H 15/12; C12Q 1/70, 1/68; C12N 11/02 
USS. Cl. 536—27 12 Claims 
1. A reagent for use in detecting nucleic acid specific for 
Neisseria gonorrhoea, comprising, 
at least one nucleic acid probe consisting essentially of at 
least one nucleotide sequence having a length of from 30 
to 600 bases selected from the group consisting of 


5’... AGCTTTTTGGCGCTGCGTCCGGCTAACTGATAT 
CTGCATGGAGGCAACCGGCAGTTATTATGAAGAA 
GTTGCCGACTACTTCGCGCAGTATTACAGCGTTT 
ACGTAGTGAACCCGCTGAAAATAAGCAAGTATGC 
AGAAAGCAGGTTCAAGCGAACCAAAACAGACAAA 
CAGGATGCAAAAGCTGATAGCGCTCAGTATTGCC 
GGTCGCGGAAAGAAAGCGAGCTTGTAAAGAGGCA 
GAAGCTACGGACACGAGCAATACAGGCTTTTACG 
GATGACGCCAGCTAACGCGTCAATCAAAGCGTAG 
CGCTGCATGAAACGTCTACAGGC 

TAAGATAG ... 3’ 


and 


5’... ATTCCCGGGGATCGTAATCTCCGCCTTTCTTAT 
GTACGTGATACGCAATAACGGCGAGTTTACGCAT 
CAATGCTGCGATGATGACTTTTTTAGGCTTCTTC 
TTTTCTTCCAGTCTTGCTATGAAGTCGGGAAATG 
CCCTTATGCGGTATGCGACATGGCCGGCATAAAC 
AAGACGGCGCGTAATTTCCTGTTGCCAAACTTGG 
TCAGTTTGCCTTTTCCCCTTACGCTTGTCCCGGA 
TTGACTTTTTGTTGCGGGCTTAAGCTGCGAACGC 
TGCAAATTTGTTTGATGTTTCAAATTTCGAAGATG 
TTAGATGATGAAACACTAGCTGCGTCATTCTGCT 
ATGCGGTATGTTCAGAGCTCAGCTCTGACGTAGC 
TICG ...35, 


said probe dispersed in a buffer solution. 


5,099,012 
CHROMAN-2-CARBOXAMIDE CONJUGATES AND 
THEIR USE FOR TREATMENT OF REPERFUSION 

INJURY 

Tai-Wing Wu, and Donald A. G. Mickle, both of Toronto, Can- 
ada, assignors to Eastman Kodak Company, Rochester, N.Y. 
Filed Dec. 11, 1990, Ser. No. 626,116 
Int. Cl.5 A61K 31/35 
U.S, Cl. 536—17.5 28 Claims 
1. A compound of formula I 


CH3 


m 


wherein m is an integer from 1 to 10 and L is selected from the 
group consisting of: 


() 
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wherein Sac is a mono-, di- or trisaccharide; 


(2) 


NH2 
Gite 
H--NHCHCO#F-OH, 


or a pharmaceutically acceptable cationic or anionic salt 
thereof, wherein n is three or four, r is an integer from 3 to 
200 and the chroman is attached to L by the replacement 
of a hydrogen on a side-chain nitrogen; and 

(3) [—-NH(CH2),NH—[,—D wherein p is an integer from 2 
to 12, D is a functionalized dextran of molecular weight 
from about 1250 to about 3000, and g is an integer from 1 
to 12, the value of which is not less than m and is in the 
range from about 1x 10-4 to about 7x 10~—4 times the 
average molecular weight of D. 


5,099,013 
HYLAN PREPARATION AND METHOD OF RECOVERY 
THEREOF FROM ANIMAL TISSUES 
Endre A. Balazs, Ft. Lee; Adolf Leshchiner; Adelya Leshchiner, 
both of Fairview, all of N.J.; Nancy Larsen, Southfield, and 

Philip Band, Brooklyn, both of N.Y., assignors to Biomatrix, 

Inc,, Ridgefield, N.J. 

Continuation of Ser. No. 492,429, Mar: 6, 1990, abandoned, 
which is a continuation of Ser. No. 361,746, Jun. 1, 1989, 
abandoned, which is a continuation of Ser. No. 236,324, Aug. 24, 
1988, abandoned, which is a continuation of Ser. No. 130,889, 
Dec. 10, 1987, abandoned, which is a continuation-in-part of Ser. 
No. 710,929, Mar. 12, 1985, Pat. No. 4,713,448. This application 
Nov. 16, 1990, Ser. No. 616,706 
The portion of the term of this patent subsequent to Dec. 15, 
2004, has been disclaimed. 

Int. Cl.5 CO8B 37/08; CO8F 8/00; C12P 19/04; C12R 1/46 
US. Cl. 536—55.1 45 Claims 

1. A method of obtaining a chemically modified hyaluronic 

acid preparation comprising: 

(a) treating animal tissue containing hyaluronic acid with an 
aqueous treating mixture including an aldehyde to effect 
chemical modification of the hyaluronic acid contained in 
the tissue, in situ, 

(b) removing excess treating mixture from the reaction mix- 
ture, 

(c) extracting the chemically modified hyaluronic acid from 
the treated animal tissue with water at a temperature 
below about 16° C. and an alkaline pH of from 8 to 14 and 
beyond for about 6 hours to several days, the weight ratio 
of water to treated tissue being about 2-5:1 based on the 
weight of the treated tissue, 

(d) separating the extract containing the chemically modi- 
fied hyaluronic acid from the treated animal tissue, and 

(e) recovering the chemically modified hyaluronic acid from 
the extract. 
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5,099,014 
DEMETALLIZING ORGANOMETALLIC COMPOUNDS 
USING SULPHURIC ACID-UREA ADDUCTS 
Donald C. Young, 245 Altura Dr., Fullerton, Calif. 92635 
Division of Ser. No. 771,259, Aug. 30, 1985, Pat. No. 4,722,986, 
and a continuation-in-part of Ser. No. 679,235, Dec. 7, 1984, Pat. 
No. 4,589,925, and a continuation-in-part of Ser. No. 675,774, 
Nov. 28, 1984, Pat. No. 4,673,522, and a continuation-in-part of 
Ser. No. 673,358, Nov. 20, 1984, Pat. No. 4,664,717, and a 
centinuation-in-part of Ser. No. 673,508, Nov. 20, 1984, Pat. No. 
4,944,787, and a continuation-in-part of Ser. No. 453,496, Dec. 
27, 1982, Pat. No. 4,910,179, which is a continuation-in-part of 
Ser. No. 442,296, Nov. 17, 1982, abandoned, and a 
continuation-in-part of Ser. No. 444,667, Dec. 26, 1982, 
abandoned, and a continuation-in-part of Ser. No. 331,001, Dec. 
15, 1981, Pat. No. 4,402,852, and a continuation-in-part of Ser. 
No. 330,904, Dec. 15, 1981, Pat. No. 4,404,116, and a 
continuation-in-part of Ser. No. 318,629, Nov. 5, 1981, Pat. No. 
4,445,925, and a continuation-in-part of Ser. No. 318,368, Nov. 
5, 1981, Pat. No. 4,447,253, and a continuation-in-part of Ser. 
No. 318,343, Nov. 5, 1981, Pat. No. 4,397,675. This application 
Jan. 29, 1988, Ser. No. 150,077 
Int. Cl.5 CO7B 47/00; COTD 147/82 
U.S. Cl. 540—145 17 Claims 
1. A method for demetallizing an organometallic compound 
of the formula (R),gM? in accordance with the expression 


(R)gM?+aH2°.aRH+M+¢ 


wherein R is an organic radical, M is a metal and (a) is the 
valence of the metal M, which method comprises reacting said 
organometallic compound with a member selected from the 
group consisting of water, alcohols, and combinations thereof 
in the presence of a catalytically active amount of a combina- 
tion of sulfuric acid and a chalcogen-containing compound 
having the empirical formula 


xX 
Il 


Ry—-C—R2 


wherein X is a chalcogen, each of R; and R2 is selected from 
the group consisting of hydrogen, NR3R4 and NRs, at least one 
of R; and R2 is other than hydrogen, each of R3 and Rg is 
selected from the group consisting of hydrogen and monova- 
lent organic radicals, and Rs is a divalent organic radical, 
which combination comprises a catalytically active amount of 
the mono-adduct of sulfuric acid and said chalcogen-contain- 
ing compound. 


5,099,015 
TRIFLUOROMETHYL 1-CARBA(1-DETHIA)CEPHEMS 

William J. Hornback; John E. Munroe, both of Indianapolis, 

Ind., assignors to Eli Lilly and Company, Indianapolis, Ind. 

Filed Jan. 10, 1991, Ser. No. 639,475 
Int. Cl.5 CO7D 463/00; COTF 7/22; COTB 39/00, 37/04 

USS. Cl. 540—205 9 Claims 

1. A process for the preparation of a compound of the for- 
mula 


(3) 


COOR?2 


wherein 
R is hydrogen, C;-C4 alkoxy, C;-C4 alkylthio, or the for- 
mamido group NHCHO; 
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R2 is hydrogen or a carboxy-protecting group; 


CHEMICAL 


2419 


in which X and Y are identical or different radicals —OR!, 


Ry is hydrogen, hydroxy, C;-Cs alkyl, Cj-Cs alkyl substi- —SR!, or —NR?2R3, where 


tuted by halogen, halogen, C;-Cs alkoxy, C1-Cs acyloxy, 
C1-Cs acyl, C)-Cs alkylthio, or nitrile; and 
A is an amino or a protected amino 
and when R2 is hydrogen the pharmaceutically acceptable salts 
of the acids represented thereby; 
which comprises reacting a compound of the formula 


Ri 


COOR? 


with a bromide containing salt in the presence of a hindered 
amine base for a time and at a temperature sufficient to produce 
compound (3). 


5,099,016 
SUBSTITUTED 7-OXOMITOSANES 
Dolatrai M. Vyas; Terrence W. Doyle, both of Fayetteville, and 
Richard A. Partyka, Liverpool, all of N.Y., assignors to Bris- 
tol-Myers Company, New York, N.Y. 
Division of Ser. No. 267,601, Nov. 7, 1988, Pat. No. 4,927,943, 
which is a division of Ser. No. 160,474, Feb. 25, 1988, Pat. No. 
4,814,445, which is a continuation of Ser. No. 744,570, Jun. 17, 
1985, abandoned, which is a continuation-in-part of Ser. No. 
646,888, Sep. 4, 1984, abandoned. This application Feb. 26, 1990, 
Ser. No. 485,399 
Int. Cl.5 CO7D 487/14; A61K 31/40 
US. Cl. 544—132 
1. A compound of the Formula IX 


1 Claim 


ll 
CH20CNH2 


wherein R° is 2-(4-morpholinyl)ethyl and R5 is hydrogen. 


5,099,017 
N,N’-BIS-1,3,5-TRIAZIN-6-YLPIPERAZINES, AND 
PROCESSES FOR THEIR PREPARATION 
Werner Eberspach, Frankfurt am Main; Giinther Lenz, Frechen, 

and Manfred Lysek, Bonn, all of Fed. Rep. of Germany, 
assignors to Hoechst Aktiengesellschaft, Frankfurt am Main, 
Fed. Rep. of Germany 
Filed Aug. 8, 1990, Ser. No. 564,409 
Claims priority, application Fed. Rep. of Germany, Aug. 22, 
1989, 3927623 
Int. Cl.5 CO7D 251/52, 403/14 
U.S. Cl. 544—198 16 Claims 
1. An N,N’-bis-1,3,5-triazin-6-ylpiperazine of the formula 


nf 
a N 


x 
re , 
N \-n N 
tas gut in, 


R! is a Cj- to Cig-alkyl group, a Cs- to Cig-cycloalky] group, 
a phenyl or naphthyl group, or a C7- to Cig-aralkyl group; 
R?2 and R3, independently of one another, are a C)- to C3- 
alkyl group, a Cs- to Cjg-cycloalkyl group, a phenyl or 
naphthyl group, or a C7 to Cjg-aralkyl group, or 
—NR2R3 is piperidinyl of the formula 


or morpholinyl of the formula 


oo ' 


= oO. 


i 


5,099,018 
Patent Not Issued For This Number 


5,099,019 
AMINES USEFUL IN PRODUCING 

PHARMACEUTICALLY ACTIVE CNS COMPOUNDS 
John M. McCall; Donald E. Ayer, both of Kalamazoo; E. Jona- 

than Jacobsen, Plainwell; Frederick J. VanDoornik, Hamil- 

ton; John R. Palmer, and Harold A. Karnes, both of Kalama- 

zoo, all of Mich., assignors to Upjohn Company, Kalamazoo, 

Mich. 

Continuation-in-part of Ser. No. 121,822, May 11, 1987, 
abandoned, which is a continuation-in-part of Ser. No. 888,231, 
Jul. 29, 1986, abandoned, which is a continuation-in-part of Ser. 

No. 877,287, Jun. 23, 1986, abandoned, which is a 

continuation-in-part of Ser. No. 811,058, Dec. 19, 1985, 
abandoned, which is a continuation-in-part of Ser. No. 775,204, 
Sep. 12, 1985, abandoned. This application Aug. 8, 1988, Ser. No. 

229,675 
Int. C1.5 CO7D 403/14 

US. Cl. 544—295 

1. An amine selected from the group consisting of 
4-[2,6-bis(diethylamino)-4-pyrimidinyl] piperazine, 
4-[6-amino-4-(diethylamino)-2-pyrimidinyl]piperazine, 
4-[2,6-bis(dimethylamino)-4-pyrimidinyl]piperazine, 
4-[2-(diethylamino)-6-(1-pyrrolidiny])-4-pyrimidiny]]pipera- 

zine, 
4-[2,6-bis(4-methy]-1-piperaziny]l)-4-pyrimidinyl]piperazine, 
4-[2-(diethylamino)-6-(4-methy]-1-piperazinyl)-4-pyrimidiny]]- 

piperazine, 
4-[2-(diethylamino)-6-(1-piperidiny])-4-pyrimidinyl]piperazine, 
4-[2,6-bis(1-pyrrolidinyl)-4-pyrimidinyl]piperazine, 
4-[2,6-bis(4-morpholino)-4-pyrimidinyl]piperazine, 
4-[2,6-bis(allylamino)-4-pyrimidinyl] piperazine, 
4-[4,6-bis(diethylamino)-2-pyrimidiny]]piperazine, 
4-[2-[4-[2,6-bis(1-pyrrolidiny]l)-4-pyrimidiny]]-1-piperaziny]]- 

ethyl]piperazine and salts and hydrates thereof. 


3 Claims 


5,099,020 
BARBITURATE ASSAY COMPOSITIONS AND 
METHODS 

Jonathan Grote, Grayslake, and Hsiang Hu, Libertyville, both 

of Ill., assignors to Abbott Laboratories, Abbott Park, Il. 

Division of Ser. No. 441,956, Nov. 27, 1989. This application 
Jun. 27, 1990, Ser. No. 544,432 
Int. Cl.5 CO7D 239/545 

US. Cl. 530—363 

1. A compound of Formula I 


14 Claims 
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re) “ 
i] NH 
Qi—-C—O—R \= = 
R2 : 
vj NH 
Oo 


wherein X, is oxygen or sulfur; Q) is (a) an activating group for 
nucleophilic displacement of Q; by an amino group, (b) an 
immunogenic polypeptide, suitable as a carrier protein to in- 
duce an immune response against a low molecular weight 
compound, bonded to the carbonyl group through an N-termi- 
nal or side-chain amino group of the polypeptide, or (c) a 
moiety selected from the group consisting of 5-aminofluore- 
scein, 6-aminofluorescein, and a fluorescein corresponding to 
the formula 


wherein Rio is hydrogen, alkyl of 1-6 carbon atoms, or glycl, 
said moiety bonded to the carbonyl group, to which Q is 
bonded in the compound of Formula I, through the amino 
group of the moiety; R; is alkylene of 1 to 8 carbon atoms, 
cycloalkylene of 3 to 8 carbon atoms, alkenylene of 2 to 8 
carbon atoms or cycloalkenylene of 5 to 8 carbon atoms; and 
R2 is alkyl of 1 to 8 carbon atoms, cycloalkyl of 3 to 8 carbon 
atoms, alkenyl of 2 to 8 carbon atoms, cycloalkenyl of 5 to 8 
carbon atoms, or phenyl provided that (i) R: is substituted at 0 
to 1 carbon atoms, other than the carbon bonded to the oxygen 
of the carbonyl oxy group, with chloro or bromo, (ii) R2 is 
substituted at 0 or 1 carbon atom with chloro or bromo, and 
(iii) if R2 is phenyl, R; is other than ethylene. 


5,099,021 
PROCESS FOR THE PREPARATION OF PURE, 
UNSYMMETRICALLY DISUBSTITUTED UREAS 
Rudolf H. Worther; Horst Korntner; Egmont Auer, and Kurt 
Thonhofer, all of Linz, Austria, assignors to Agrolinz Agrar- 
chemikalien Gesellschaft M.B.H., Linz, Austria 
Filed Oct. 30, 1990, Ser. No. 606,208 
Claims priority, application Austria, Nov. 10, 1989, 2575/89 
Int. Cl.5 CO7D 401/00 
U.S. Cl. 546—198 10 Claims 
1. Process for the preparation of pure, unsymmetrically 
disubstituted ureas of the formula 


re 
R—-NH—C—-N 


R2 


in which R denotes a phenyl radical which is unsubstituted, or 
monosubstituted or polysubstituted by halogen atoms or alkyl, 
alkoxy, aryloxy or trifluoromethyl groups, an oxazolyl, isox- 
azolyl, thiazolyl, isothiazolyl, benzoxazolyl or benzothiazolyl 
radical which is unsubstituted, or monosubstituted or polysub- 
stituted by halogen atoms or alkyl, alkoxy or trifluoromethyl 
groups and R; and R2 independently of one another denote a 
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hydrogen atom or an alkyl group, where R; and R2 are not 
simultaneously hydrogen or R, and R2 together denote a butyl- 
ene or pentylene group, comprising reacting an N-alkyl- or 
N,N-dialkylurea of the formula 


F «, 


ll 
H2N—C—N 


R2 


in which Ry; and R2 have the abovementioned meaning, in a 
diluent or not, with an amine of the formula 


R—NH?2 Ill 
in which R has the abovementioned meaning, in the presence 
of an excess of an amine of the formula 


Ri 
4 
HN 


R2 


in which R, and R2 in each case have the same meaning as in 
the N-alkyl- or N,N-dialkylurea employed of the formula II 
and isolating the reaction product of the formula I. 


5,099,022 
PROCESS FOR PURIFICATION OF 
1,2-BIS(NICOTINAMIDO)PROPANE 
Tomoyasu Iwaoka, Saitama, Japan, assignor to Chugai Seiyaku 
Kabushiki Kaisha, Tokyo, Japan 
Filed Dec. 27, 1989, Ser. No. 456,794 
Int. Cl1.5 CO7D 213/44 
US. Cl. 546—262 5 Claims 
1. A process for purifying crude 1,2-bis(nicotinamido)pro- 
pane obtained by the reaction of nicotinic acid with 1,2- 
propanediamine, which comprises forming _1,2-bis(- 
nicotinamido)propane dinitrate from the crude _1,2-bis(- 
nicotinamido)propane, suspending the dinitrate salt in an or- 
ganic solvent, extracting the free 1,2-bis(nicotinamido)propane 
dissociated by adding an alkali or a solution of alkali to the 
suspension with a solvent, removing the solvent from the 
extract, and purifying the thus-obtained 1,2-bis(nicotinamido)- 
propane. 


5,099,023 
PROCESS FOR PREPARATION OF 
FLUOROMETHYL-SUBSTITUTED PYRIDINE 
CARBODITHIOATES 
William Miller, Glendale, and Mitchell J. Pulwer, St. Louis, 
both of Mo., assignors to Monsanto Company, St. Louis, Mo. 
Filed Mar. 19, 1990, Ser. No. 495,183 
Int. Cl.5 CO7D 213/52, 213/54, 213/55 
USS. Cl. 546—315 8 Claims 
1. A process for preparing a 4-(lower alkyl)-2-difluorometh- 
yl-6-trifluoromethyl-3,5-pyridinedicarbothioic acid lower 
alkyl ester from a dihydropyridine starting material having the 
above substituents at the 3-, 4-, 5-, and 6-positions and having 
a trifluoromethyl substituent at the 2-position, which com- 
prises contacting the starting material dissolved in an inert 
organic solvent with a catalytic amount of 1,4-diazabicyclo- 
[2.2.2]-octane (DABCO) and a sufficient amount of a water 
soluble inorganic base to insure substantially complete dehy- 
drofluorination in the presence of water in a sufficient amount 
to dissolve the resulting fluoride salts therein. 
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5,099,024 
PROCESS FOR PREPARATION OF 
FLUOROMETHYL-SUBSTITUTED PYRIDINE 
CARBODITHIOATES 
Mitchell J. Pulwer, St. Louis; William Miller, Glendale, and 
Sherrol L. Baysdon, Chesterfield, all of Mo., assignors to 
Monsanto Company, St. Louis, Mo. 
Filed Mar. 19, 1990, Ser. No. 495,184 
Int. Cl.5 CO7D 213/52, 213/54, 213/55 
U.S. Cl. 546—315 12 Claims 
1. A process for preparing a 4-(lower alkyl)-2-difluorometh- 
yl-6-trifluoromethy]-3,5-pyridinedicarbothioic acid lower 
alkyl ester from a dihydropyridine starting material having the 
above substituents at the 3-, 4-, 5-, and 6-positions and having 
a trifluoromethyl substituent on the 2-position, which com- 
prises contacting the starting material dissolved in an inert 
organic solvent with at least one half its molar amount of 
1,4-diazabicyclo-[2.2.2]Joctane (DABCO) in the presence of 
water in a sufficient amount to dissolve the resulting fluoride 
salt of DABCO. 


5,099,025 

PREPARATION OF 2-CHLORO-5-METHYL-PYRIDINE 
Dieter Kaufmann, Bergisch, and Klaus Jelich, Wuppertal, both 

of Fed. Rep. of Germany, assignors to Bayer Aktiengesell- 

schaft, Leverkusen, Fed. Rep. of Germany 

Filed Jun. 14, 1991, Ser. No. 716,035 

Claims priority, application Fed. Rep. of Germany, Jun. 23, 

1990, 4020052 
Int. Cl1.5 CO7D 213/26 

U.S. Cl. 546—345 12 Claims 

1. A process for the preparation of 2-chloro-5-methylpyri- 
dine of the formula 


® 


CH3 
ie 


cl N 


which comprises reacting 3-methyl-pyridine-l-oxide of the 


formula 
CH3 
CF 
| 
Oo 


ap 


with a chlorinating agent of the formula 


re) 
ll 

R!—s—cl 
ll 


in which 
R! represents alkyl, halogenoalkyl, cycloalkyl, optionally 
substituted aryl, NR2R3 or OR4 in which 
R? and R3 individually represent alkyl, cycloalkyl or aryl or 
together represent alkanediyl or oxaalkanediyl and 
R‘ represents alkyl, cycloalkyl or optionally substituted aryl, 
in the presence of a basic organic nitrogen compound and in 
the presence of a diluent at a temperature between about —20° 
C. and + 150° C. 


CHEMICAL 


5,099,026 
FLUOROCHEMICAL OXAZOLIDINONES 
Davis H. Crater; Richard D. Howells; Richard M. Stern, and 
John A. Temperante, all of P.O. Box 33427, St. Paul, Minn. 
55133-3427 
Continuation of Ser. No. 481,670, Feb. 14, 1990, abandoned, 
which is a continuation of Ser. No. 235,757, Aug. 18, 1988, 
abandoned, which is a continuation of Ser. No. 906,817, Sep. 12, 
1986, abandoned. This application Feb. 7, 1991, Ser. No. 652,461 
Int. Cl.5 CO7D 263/04 
U.S. Cl. 548—229 7 Claims 
1. Fluorochemical oxazolidinone compositions comprising 
normally solid, water-insoluble, fluoroaliphatic radical-con- 
taining 2-oxazolidinone compounds, said compounds compris- 
ing one or more 2-oxazolidinone moieties, 


fe) 
ll 
c 
A 
—N fe) 
| | 
CH2 — CH, 


at least one of which has a monovalent fluoroaliphatic radical, 
Ry, which is fluorinated, stable, inert, non-polar, oleophobic, 
hydrophobic radical having 3 to 20 carbon atoms and 40 to 78 
weight percent fluorine and the terminal portion of which has 
at least three fully fluorinated carbon atoms, bonded to the 
5-position carbon atom of the 2-oxazolidinone moiety by a 
linking group, and a residue of an organic isocyanate exclusive 
of the isocyanate functional group bonded to the nitrogen atom 
of the 2-oxazolidinone moiety and said compound having 20 to 
70 weight percent carbon-bonded fluorine. 


5,099,027 
2(2-HYDROXYPHENYL)2H-BENZOTRIAZOLE 
COMPOUNDS AND HOMOPOLYMERS OR 
COPOLYMERS THEREOF 
Otto Vogl, New Rochelle, N.Y., and Chongli Zhang, Beijing, 

China, assignors to PPG Industries, Inc., Pittsburgh, Pa. 
Continuation of Ser. No. 84,540, Aug. 12, 1987, abandoned. This 
application Sep. 15, 1988, Ser. No. 246,038 
Int. Cl.5 CO7D 249/16; CO8F 26/06 
USS. Cl. 548—259 2 Claims 

1. A polymerizable ethylenically unsaturated monomer 
comprising the reaction product of a 1,2-epoxy group-contain- 
ing polymerizable ethylenically unsaturated monomer and a 
2(2-hydroxyphenyl)2H-benzotriazole compound of the for- 


mula: 
OH 
xX N 
\ 
N 
/ 
N Zz 
b 
Zz! 


where X=H; Z’=H and C2H4OH; Y and Z=H when 
Z’ =C2H4OH; when Z’=H, Y and Z=OH. 
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5,099,028 
PROCESS FOR THE SYNTHESIS OF 
4-AMINO-1,2,4-(4H)TRIAZOLE DERIVATIVES 
Gerald L. Goe; Eric F. V. Scriven, both of Greenwood; James G. 
Keay, Indianapolis, and Lowell M. Huckstep, Plainfield, all of 
Ind., assignors to Reilly Tar and Chemical Corporation, Indi- 
anapolis, Ind. 
Continuation of Ser. No. 262,198, Oct. 19, 1988, abandoned, 
which is a continuation of Ser. No. 933,786, Nov. 24, 1986, 
abandoned. This application Dec. 19, 1989, Ser. No. 455,821 
Int. Cl1.5 CO7D 249/14 
U.S. Cl. 548—265.6 19 Claims 
1. In a process for preparing a 4-amino-1,2,4-4(H)triazole 
derivative composition having the formula 


nh 


N 
om 
N 
ban 


wherein: 

R is hydrogen or an alkyl group containing from 1 to 10 
carbon atoms, which alkyl group can be additionally 
substituted by one or more aryl, heteroaryl, hydroxy, or 
alkenyl substituents, which includes the step of reacting 
hydrazine or an aqueous hydrazine solution with a carbox- 
ylic acid having the formula RCO2H, the improvement 
which comprises conducting said reaction in the presence 
of an insoluble polymer containing acidic functional 
groups sufficiently strong to and which cause the reacting 
step to proceed. 


5,099,029 
AZOLE DERIVATIVE AND 
AGRUCULTURAL/HORTICULTURAL FUNGICIDE 
CONTAINING SAID DERIVATIVE AS ACTIVE 
INGREDIENT ACTIVE INGREDIENT 
Hiroyuki Enari, 1-2 Ochiai, Nishiki-machi, Iwaki-shi, Fuku- 
shima-ken; Satoru Kumazawa, 61-14 Minamidai, Kanayama- 
machi, Iwaki-shi, Fukushima-ken; Susumu Shimizu, 111-2 
Ayanouchi; Atsushi Ito, 55-1 Sekishita, both of Nishiki-machi, 
Iwaki-shi, Fukushima-ken; Nobuo Sato, 80 Kamiyama, 
Iwama-machi, Iwaki-shi, Fukushima-ken, and Toshihide Sai- 
shoji, 154-1 Harada, Nishiki-machi, Iwaki-shi, Fukushima- 
ken, all of Japan 
Division of Ser. No. 560,754, Jul. 31, 1990, Pat. No. 5,010,206, 
which is a division of Ser. No. 443,582, Nov. 30, 1989, Pat. No. 
4,962,278, which is a division of Ser. No. 129,629, Dec. 7, 1987, 
Pat. No. 4,902,702. This application Jan. 30, 1991, Ser. No. 
648,043 
Claims priority, application Japan, Dec. 22, 1986, 61-305908 
Int. Cl.5 CO7D 233/60 
US. Cl. 548—341 
1. A compound of the formula: 


1 Claim 


fe) 
ll 


CH2—N 
\ 
€ 
H 


| ald 


J 
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5,099,030 
NOVEL COMPOUNDS, PHARMACEUTICAL 
COMPOSITIONS, AND METHODS FOR TREATING 
INFLAMMATION AND PAIN 
Joseph H. Gardner, Cincinnati; Gerald B. Kasting, Wyoming; 
Thomas L. Cupps, Oxford; Richard S. Echler, Fairfield; 
Thomas W. Gibson, Cincinnati, and Joel I. Shulman, Cincin- 
nati, all of Ohio, assignors to The Procter & Gamble Com- 
pany, Cincinnati, Ohio 
Division of Ser. No. 404,924, Sep. 8, 1989, Pat. No. 5,045,565, 
which is a continuation-in-part of Ser. No. 359,598, Jun. 1, 1989, 
abandoned, which is a continuation-in-part of Ser. No. 149,618, 
Feb. 12, 1988, abandoned, which is a continuation-in-part of Ser. 
No. 23,598, Mar. 9, 1987, abandoned. This application Jun. 27, 
1991, Ser. No. 722,718 
Int. Cl.5 CO7D 207/00; COTC 125/00, 103/30, 103/38 
US. Cl. 548—478 23 Claims 
1. Substituted phenyl compounds having the structure: 


R!—CH—W—X—R 


Z 
O—CR7?—CR);2—A 


wherein: 

(a) the —W—X— moiety is selected from the group consist- 
ing of —C(O)NH—, —C(S)NH—, —S(O)2NH—, —NH- 
C(O)O—, —NHC(S)O—, —NHC(O)NH— =§$and 
—NHC(S)NH— wherein either available bond of the 
—W—xX— moiety is bonded to the —R moiety and the 
remaining bond is attached to the benzyl carbon atom; 

(b) —A is selected from the group consisting of halogen and 
phthalimide; 

(c) —Z is selected from the group consisting of hydrogen, 
hydroxy, and methoxy; 

(d) —R is an alkyl group having from about 1 to about 24 
carbon atoms; 

(e) —R! is selected from the group consisting of hydrogen, 
hydroxy, alkyl esters of hydroxy having from about 1 to 
about 5 carbon atoms, alkyl having from about 1 to about 
5 carbon atoms, and alkoxy having from about | to about 
5 carbon atoms; and 

(f) each —R2 is independently selected from hydrogen, 
halogen, unsubstituted or substituted alkyl having from 
about 1 to about 6 carbon atoms, substituted or unsubsti- 
tuted aryl, and carboxylate, or two —R? moieties are 
covalently bonded to form a substituted or unsubstituted 
alkyl, heteroalkyl, aryl or heteroaryl ring having from 
about 3 to about 8 atoms in the ring including from 0 to 
about 3 tereroatoms. 


5,099,031 
PROCESS FOR THE PREPARATION OF DI- AND 
TRIALKYL-4'-PHTHALIMIDOMETHYLFUROCOUMA- 
RINS 
Gamal Mikhail, Odenthal, and Hans-Josef Buysch, Krefeld, 
both of Fed. Rep. of Germany, assignors to Bayer Aktien- 
geselischaft, Leverkusen, Fed. Rep. of Germany 
Filed Oct. 31, 1990, Ser. No. 608,046 
Claims priority, application Fed. Rep. of Germany, Dec. 8, 
1989, 3940597 
Int. C1.5 CO7D 405/12 
USS. Cl. 548—454 10 Claims 
1. A process for the preparation of di- and trialkyl-4’- 
phthalimidomethyl-furocoumarins, in which a di- or trialkyl- 
furocoumarine is reacted in the presence of an acid with a 
compound of the formula 
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~*~ 
N—CH2—OR", 
Vd 


in which 
R” represents hydrogen, a second phthalimidomethy] group, 
C}- to C4-alkyl or C- to Ce-acyl, where, when using 
trialkyl-furocoumarins, R” does not represent hydrogen. 


5,099,032 
PROCESS FOR THE PREPARATION OF 
ENANTIOMERICALLY HOMOGENEOUS 
AMINOPYRROLIDINYL NAPHTHYRIDINE AND 
QUINOLONE CARBOXYLIC ACIDS. 
Daniel Tim-Wo Chu, Vernon Hills, Ill., assignor to Abbott 
Laboratories, Abbott Park, Ill. 

Division of Ser. No. 356,970, May 25, 1989, Pat. No. 4,956,475, 
which is a division of Ser. No. 167,058, Mar. 11, 1988, Pat. No. 
4,859,776. This application Jun. 1, 1990, Ser. No. 531,816 
The portion of the term of this patent subsequent to Aug. 22, 
2006, has been disclaimed. 

Int. Cl.5 CO7D 207/14 
U.S. Cl. 548—557 3 Claims 

1. A process for the preparation of the enantiomerically pure 
(S) form of a compound of the formula: 


NH2 


wherein R, is hydrogen benzyl, carbobenzyloxy, tertbutylox- 
ycarbonyl, C; to C¢ alkanoyl, aroyl, C; to C¢ alkylsulfonyl or 
arylsulfonyl, comprising 
(a) transforming the hydroxyl group of the enantiomerically 
pure (R) form of a compound of the formula 


into a leaving group; 

(b) introducing a nitrogen containing substituent by displac- 
ing the leaving group with a nitrogen nucleophile that is a 
precursor to an amino group; and 

(c) converting the nitrogen nucleophile to an amino group. 


5,099,033 
PROCESS OF MAKING 2,5-DIARYL 
TETRAHYDROFURANS AND ANALOGS THEREOF 
USEFUL AS PAF ANTAGONISTS 
Ichiro Shinkai, Westfield; Andrew S. Thompson, Mountainside, 
and Thomas R. Verhoeven, Watchung, all of N.J., assignors to 
Merck & Co., Inc., Rahway, N.J. 
Filed Jun. 29, 1990, Ser. No. 546,487 
Int. Cl.5 CO7D 307/02, 498/00 
USS. Cl. 549—218 19 Claims 
1. A process of making a compound of Formula D: 


CHEMICAL 


Ri i OCH3 
oO 
R2 OCH3 
OCH3 


R3 


wherein: 


R! is iodide, or bromide, or 
R! is S(O),Rq in which n is 0,1 or 2 and Rg is selected from 
the group consisting of 

(a) Ci-6alkyl, 

(b) Cj-¢alkenyl, 

(c) C2-6alkynyl, 

(d) substituted C;¢alkyl wherein the substituent is se- 
lected from the group consisting of hydroxy, protected 
hydroxy, N-Cl-4-alkylamino, and N,N-Cl-4di- 
alkylamino, 

(e) Cy-¢alkoxy-C}_¢alkyl, 

(f) Cy-¢alkylcarbonyl-C;_¢alky]; 

R2 is 

(a) C-3alkoxy, or 

(b) substituted C;~3alkoxy wherein the substituent is hy- 
droxy or protected hydroxy; and 

R3 is selected from the group consisting of 

(a) Cj-3alkyloxy, 

(b) substituted C;_3alkoxy wherein the substituent is se- 
lected from the group consisting of hydroxy, protected 
hydroxy, and 

(c) —O—C}-3alkyI—O—R!°, wherein R!° is —PO>. 
(OH)—M+ wherein M+ is a pharmaceutically accept- 
able cation; 

comprising: 

contacting of Compound C, 


poss 


Oo Br 


R3 


wherein the hydroxyl and amino groups of Ri, R2 and 
R3 are protected, said Compound C contacting with an 
organo metallic reagent species of the formula: 


OCH3 
OCH3 


wherein M is selected from the group consisting of 
(a) copper, 

(b) magnesium, 

(c) aluminum, 

(d) lithium, and 

(e) zinc, 

in an etheral solvent to yield a compound of formula D: 
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Ri ? OCH3 
j fo) 
R2 OCH; 
R3 OCH3 


5,099,034 
PHOSPHOLIPASE A? INHIBITOR 
Tadashi Yoshida, Toyono; Hiroshi Itazaki, Takarazuka; Hitoshi 
Arita, Kawanishi; Yoshimi Kawamura, Minoo, and Koichi 
Matsumoto, Toyonaka, all of Japan, assignors to Shionogi & 
Co., Ltd., Osaka, Japan 
Filed Jun. 27, 1990, Ser. No. 544,673 
Claims priority, application Japan, Jun. 30, 1989, 1-170396 
Int. Cl.5 CO7D 307/94; COTC 55/00, 69/66 
U.S. Cl. 549—265 
1. A compound of the formula (I): 


2 Claims 


R223 


OH 


wherein R!, R2, and R? are —COOR*, —COORS, and 
—COOR’, respectively; R4, R5, and R® each is hydrogen, 
lower alkyl, or alkali metal; W is hydroxyl; X, Y, and Z each 
is hydrogen or hydroxyl; a dotted line indicates the presence or 
absence of a single bond; or where W/R3, X/R!, and/or Z/R? 
may be combined together, a Icatone is formed. 


5,099,035 
MEVINIC ACID DERIVATIVES USEFUL AS 
ANTIHYPERCHOLESTEROLEMIC AGENTS AND 
METHOD FOR PREPARING SAME 
Jeffrey O. Saunders, Holland, Pa., and Eric M. Gordon, Pen- 
nington, N.J., assignors to E. R. Squibb & Sons, Inc., Prince- 
ton, N.J. 

Continuation of Ser. No. 431,263, Nov. 3, 1989, abandoned, 
which is a division of Ser. No. 316,203, Feb. 27, 1989, abandoned. 
This application Mar. 1, 1991, Ser. No. 662,597 
Int. C1.5 CO7D 309/30 
U.S. Cl, 549—292 4 Claims 

1. A method for preparing a compound in pure crystalline 
form having a melting point within the range of from about 
196.5° to about 198° C., having the structure 


which comprises treating a lactone of the structure 


MARCH 24, 1992 


with a strong base and then an acid to form the corresponding 
tetrahydroxy acid of the structure 


" Fa 


CH?2 
‘a oe 
CH 


=OH 


CO?H, 
CH2 


lactonizing by treating the resulting tetrahydroxy acid with 
acid to form the triol of structure 


H 


reacting the triol with a silyl chloride protecting agent in the 
presence of an amine base to form the bis-silyl ether of the 
structure 


where Pro is a 
silyl protecting 
group, 


Pro-O z 
TO: H 


reacting the bis-silyl ether with 2,2-dimethylbutyry] chloride in 
the presence of dimethylamino pyridine and pyridine to form 
the acylated bis-silyl ether of the structure 
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H 


and treating the acylated bis-silyl ether with hydrofluoric acid 
in the presence of pyridine to form 


5,099,036 
a-(w-CYANOALKANOYL)-y-BUTYROLACTONE AND 
METHOD FOR PRODUCING THE SAME 
Hiroshi Yoshida; Noboru Kakeya, and Masanori Kashiwagi, all 
of Ube, Japan, assignors to Ube Industries, Ltd., Ube and 
Soda Aromaic Co., Ltd., Tokyo, both of, Japan 

Division of Ser. No. 529,897, May 29, 1990, Pat. No. 5,023,351. 

This application Mar. 11, 1991, Ser. No. 667,446 
Claims priority, application Japan, Jun. 6, 1989, 1-142102 
Int. Cl.5 CO7D 307/33 

US. Cl, 549—321 19 Claims 
1. A method for producing a-(w-cyanoalkanoyl)-y- 

butyrolactone represented by the formula: 


@ 


CH) ~ 


NC—(CH?2),;—CO—CH oO 
. Fe 


Cc 
ll 
oO 


wherein n represents an integer of 7 to 11, which comprises 
reacting w-cyano fatty acid ester represented by the formula: 


NC—(CH2),—COOR (ID 
wherein R represents an alkyl group having 1 to 4 carbon 
atoms and n has the same meaning as in the above, with y- 
butyrolactone in the presence of alkali metal alcoholate repre- 
sented by the formula: 

R’'OM (IID 


wherein R’ represents an alkyl group having 1 to 4 carbon 
atoms and M represents an alkali metal. 


CHEMICAL 


5,099,037 
2,19-METHYLENEOXY AND 2,19-METHYLENETHIO 
BRIDGED STEROIDS AS AROMATASE AND 
19-HYDROXYLASE INHIBITORS 
Norton P. Peet, Cincinnati; J. O’Neal Johnston, Milford, and 
Joseph P. Burkhart, West Chester, all of Ohio, assignors to 
Merrell Dow Pharmaceuticals Inc., Cincinnati, Ohio 
Continuation-in-part of Ser. No. 453,441, Dec. 20, 1989, 
abandoned. This application Mar. 25, 1991, Ser. No. 674,640 
Int. CL.5 CO7D 311/78, 335/04 
US. Cl. 549—382 
1. A compound of the formula 


6 Claims 


wherein 
represents a single or double bond, provided there is at 
least one double bond, 
A is O, S, SO, or SO; 
R is H, aCH2, —O, or —OH; 
R! is H or C)-4 alkyl; 
R? is =O, —OH, —O—(C}.4 alkanoy]); and 
X is —O, —CH2, —OH, or —O—(C}.4 alkanoy)). 


5,099,038 
PROCESS FOR PRODUCING 1,4-BUTANEDIOL AND 
TETRAHYDROFURAN 

Sadakatsu Suzuki; Tatsumi Ichiki, and Hiroshi Ueno, all of 

Saitama, Japan, assignors to Tonen Corporation, Tokyo, 

Japan 

Filed Nov. 21, 1990, Ser. No. 616,488 
Int. Cl.5 CO7D 307/08 

U.S. Cl. 549—508 1 Claim 

1. A process for producing 1,4-butanediol and tetrahydrofu- 
ran which comprises catalytically hydrogenating ‘y-butyrolac- 
tone in the gas phase in the presence of a solid catalyst contain- 
ing copper and silicon, at temperature of about 150° to 250° C. 
and the pressure from 10 to 100 kg/cm?G, and the molar ratio 
of hydrogen gas to y-butyrolactone is 50 to 1500. 


5,099,039 
PRODUCTION OF THE FROM 1,4-BUTANEDIOL USING 
A POLYBENZIMIDAZOLE CATALYST 
David A. Schiraldi, Pineville, N.C., and Bennett C. Ward, New 
Providence, N.J., assignors to Hoechst Celanese Corp., Som- 
erville, N.J. 
Filed Nov. 6, 1990, Ser. No. 609,562 
Int. Cl.5 CO7D 307/08 
US. Cl. 549—509 7 Claims 
1. A process for converting 1,4-butanediol to tetrahydrofu- 
ran comprising the steps of: 
combining a quantity of 1,4-butanediol with a polyben- 
zimidazole catalyst consisting essentially of poly[2,2'-(m- 
phenylene)-5,5’-bibenzimidazole] to form a reaction mix- 
ture, said polybenzimidazole having been pre-treated with 
a strong acid; and, 
heating said mixture to convert said 1,4-butanediol to tetra- 
hydrofuran and water. 
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5,099,040 
PROCESS FOR THE PREPARATION OF 
INTERMEDIATES 

Winfried Rosen, Wuppertal; Paul-Christian Fiedler, Cologne, 

and Gétz Blume, Holzminden, all of Fed. Rep. of Germany, 

assignors to Bayer Aktiengesellschaft, Leverkusen, Fed. Rep. 

of Germany 

Filed Aug. 23, 1991, Ser. No. 749,035 

Claims priority, application Fed. Rep. of Germany, Aug. 31, 

1990, 4027608 
Int. Cl.5 C@7D 301/02, 301/26; COTC 29/40, 33/50 

US. Cl. 549—519 10 Claims 


1. A process for the preparation of 1-chloro-2-(1-chloro- 
cyclopropyl)-3-(2-chloro-phenyl)propan-2-ol of the formula 


and/or 2-(1-chloro-cyclopropy])-2-(2-chloro-benzyl)oxirane of 
the formula 


6 TE 
Oo 


CH? 


comprising 
a) reacting in a first step, 2-chloro-benzyl chloride of the 
formula 


with comminuted magnesium int he presence of a mixture 
of toluene and tetrahydrofuran, in which the ratio of 
toluene to tetrahydrofuran is between 65:35 and 95:5 parts 
by weight, at a temperature between 0° C. and 100° c., the 
ratio of 2-chloro-benzyl chloride to tetrahydrofuran being 
such that between 1 and 3 moles of tetrahydrofuran are 
present per mol of 2-chloro-benzyl chloride, and subse- 
quently separating off any magnesium which may still be 
present, and 
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b) reacting the resulting Grignard reagent of the formula 


cl 


in a second step with 1-chloro-1-chloroacetylcyclopro- 
pane of the formula 


CCH 


Oo 


in the presence of a mixture of toluene and tetrahydrofu- 
ran, in which the ratio of toluene to tetrahydrofuran is 
between 65:35 and 95:5 parts by weight at a temperature 
between 0° C. and 100° C. 


5,099,041 
PRODUCTION OF ETHYLENE OXIDE AND CATALYSTS 
THEREFOR 
Percy Hayden, Guisbrough, and Harry Pinnegar, Stockton-on- 
Tees, both of England, assignors to Imperial Chemical Indus- 
tries PLC, London, England 
Division of Ser. No. 400,133, Aug. 29, 1989, Pat. No. 5,011,807. 
This application Feb. 12, 1991, Ser. No. 653,952 
Claims priority, application United Kingdom, Aug. 30, 1988, 
8820500; Sep. 7, 1988, 8820975; Oct. 12, 1988, 8823919; Dec. 16, 
1988, 8829343 
Int. Cl.5 CO7D 301/10 
U.S, Cl. 549—536 4 Claims 
1. A process for producing ethylene oxide which comprises 
contacting ethylene and oxygen in the presence of a reaction 
modifier selected from chlorine-substituted C).¢ hydrocarbons, 
with a catalyst which comprises silver supported on a porous 
heat resisting support, a group VI A transition metal, namely 
chromium, molybdenum and/or tungsten, an alkali metal se- 
lected from potassium, rubidium and cesium and sulphur 
which catalyst is free from rhenium. 


5,099,042 
SYNTHESIS OF TETRAFUNCTIONAL POLYETHERS 
AND COMPOSITIONS FORMED THEREFROM 

Robert B. Wardle, and Jerald C. Hinshaw, both of Logan, Utah, 

assignors to Thiokol Corporation, Ogden, Utah 

Filed Mar. 14, 1989, Ser. No. 323,587 
Int. Cl.5 CO7C 247/04, 255/02, 43/10, 43/12 

U.S. Cl, 552—11 6 Claims 

1. A tetrafunctional polymer having four terminal hydroxyl 
functions comprising the cationic polymerization product of 
the reaction, in solution and in the presence of between about 
0.20 and about 2.0 equivalents per mol of tetraol reactant of an 
acid catalyst that promotes cationic polymerization of cylic 
ether monomers, of: 

(a) a tetraol having the formula: 


a 
CH? 
R2 


. 
CH? 
R2 
| ! 
H—R>—C—R'—C—R3—H 
R2 
| 
I 
OH 


R2 


| 
OH 
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wherein R! is an ether oxygen or an alkylene radical 
having from 1 to 3 carbon atoms; the R’s are the same or 
different and are each either nothing, an ether oxygen or 
an alkylene radical and the R?’s are the same or different 
and are either nothing or a —CH2— or —CH2—CH2— 
chain, with 

(b) a cyclic ether monomer selected from oxetane, substi- 
tuted oxetanes, tetrahydrofuran, substituted tetrahydrofu- 
rans and mixtures thereof, said monomer having the for- 


mula: 
R 
R R 
Oo or O 
* R 
R 


wherein the R groups are the same or different and are 
selected from moieties having the general formula: 
—(CH2),X, where n is 0-10 and X is selected from the 
group consisting of —H, —NO2, —CN, —Cl, —F, 
—O—alkyl, —I, —ONO2, —N(NO?)-alkyl, —C=CH, 
—Br, —CH=—CH(UH or alkyl), —O—CO—({H or alkyl), 
—CO2—(H or alkyl), —N(H or alkyl)2, —O—(CH?. 
)1-s—-O—(CH2)o-s—CHs3, and N3. 


5,099,043 
3-METHYLSULFONYLMETHYL-4-SULFOMETHYL- 
PYRROLIDINIUM-BETAINES AND PROCESS FOR 

THEIR PREPARATION 
Detlef Ballschuh; Roland Ohme; Horst Seibt, and Egon Griin- 
demann, all of Institut fiir chemische Technologie Patentbiiro 
Rudower Chaussee 5, 0-1199 Berlin, Fed. Rep. of Germany 
Filed Dec. 18, 1990, Ser. No. 629,379 
Claims priority, application German Democratic Rep., Dec. 
21, 1989, 3360931 
Int. Cl.5 CO7D 207/08 
U.S. Cl. 548—570 13 Claims 
1. A 3-methylsulfonylmethyl-4-sulfomethyl-pyrrolidinium 
betaine of the formula I 


H3C—SO? 


+ 


IX 
R) R2 


in which 
R, and R2 are hydrogen, a straight-chain or branched alkyl 
radical having 1 to 22 carbon atoms or a radical —CH- 
2—CONH—alkyl. 


5,099,044 
ORGANOMETALLIC COMPOUNDS 
Dietrich Erdmann, Miihltal-Traisa; Ludwig Pohl, and Martin 
Hostalek, both of Darmstadt, all of Fed. Rep. of Germany, 
assignors to Merck Patent Gesellschaft Mit Beschrankter 
Haftung, Darmstadt, Fed. Rep. of Germany 
PCT No. PCT/EP89/01431, § 371 Date Jul. 16, 1990, § 102(e) 
Date Jul. 16, 1990, PCT Pub. No. WO90/06315, PCT Pub. 
Date Jun. 14, 1990 
PCT Filed Nov. 27, 1989, Ser. No. 548,872 
Claims priority, application Fed. Rep. of Germany, Dec. 10, 
1988, 3841643 
Int. Cl.5 CO7TF 5/00, 9/02 
US. Cl. 556—1 7 Claims 
1. Organometallic compounds of the formula I: 


CHEMICAL 


R! 


R2 


wherein 

M denotes aluminum, indium or gallium, 

Y denotes —NR3R4, —PR3R4, —AsR3R4, —SbR3R4, —F 
or a perfluorinated alkyl group containing 1-7 carbon 
atoms, 

X denotes, if Y=—F or a perfluorinated alkyl group con- 
taining 1-7 carbon atoms: 

—(CHR5),, where n=1, 2, 3, 4 or 5, 
o—(CH2),—C6H4—(CH2)q—, 
1,2—(CH2)p—Ce6H10—(CH2)q—, 
1,2—(CH2)p—C6Hs—(CH2)_—, 
1,2—(CH2)p,—Ce6H6—(CH2)q—, 
1,2—(CH2)p—CsHs—(CH)—, 
1,2—(CH2)p—CsH6—(CH2)—, 
1,2—(CH2)p—CsH4—(CH2) q—, 
1 i ora or if 
—PR3R‘, —AsR3R‘4 or —SbR3R?: 
o—CeHy4—, 
1,2—C6Hi0—, 
o—(CH2),-—C¢6H4—(CH2)s—, 
1,2—(CH2)-—C6H 10—(CH2);—, 
1,2—(CH2)p—C6Hg—(CH2)q—, 
1,2—(CH2)p—Ce6He—(CH2)q—, 
1,2—(CH2)p—CsHgs—(CH2),—, 
1,2—(CH2)p—CsHg—(CH2)q—, 
1,2—(CH2)p,—CsH4—(CH2),— or 
1,2—(CH2)p—C4Ho—(CH2)q—, 

r and s in each case denote, independently of each other, 1, 
2 or 3, 

p and q in each case denote, independently of each other, 0, 
1, 2 or 3, 

R!, R2, R3 and R‘ in each case denote, independently of each 
other, an alkyl group or alkenyl group containing up to 8 
carbon atoms, it being possible for these groups to be 
partially or completely fluorinated, a cycloalkyl group or 
cycloalkenyl group containing 3-8 carbon atoms or a 
phenyl group, 

and 

R5 in each case denotes H or an alkyl group containing 1-4 
carbon atoms, which may also be partially or completely 
fluorinated. 


Y=—NR?R%4, 


5,099,045 
MANGANESE OLIGOMER CONTAINING MAIN GROUP 
ELEMENTS 
Sergiu M. Gorun, Upper Montclair, and Robert T. Stibrany, 
Long Valley, both of N.J., assignors to Exxon Research and 
Engineering Company, Florham Park, N.J. 
Continuation-in-part of Ser. No. 580,413, Sep. 10, 1990, Pat. No. 
5,041,575. This application May 10, 1990, Ser. No. 698,046 
Int. Cl.5 CO7F 3/00, 13/00 
U.S. Cl. 556—28 11 Claims 
1. A composition of matter having the formula: 


[Mn 16Baj9004(OH)4(CO3)sL].xH20 


wherein x is an integer ranging from 0 to about 120 and L isa 
ligand having the formula: 
o- 


—OOCCH2 CH2COO- 


| 
a 


—OOCCH2 H CH2COO- 
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YY 


(Pas 


5,099,046 
METHOD FOR MAKING MO4S4L¢ (C-2387) 
Catherine L. Coyle, Mendham; Peter J. Guzi, Lambertville, both 
of N.J.; Thomas R. Halbert, Baton Rouge, La., and Edward I. 
Stiefel, Bridgewater, N.J., assignors to Exxon Research and 
Engineering Company, Florham Park, N.J. 
Filed May 20, 1991, Ser. No. 703,219 
Int. Cl.5 CO7F 11/00 
USS. Cl. 556—61 13 Claims 
1. A method for making a compound having the formula 
Mo4S4L¢ comprising: 
contacting a compound having the formula Mo2S4L2, 
wherein L is a 1,1-dithioacid ligand, with a reducing agent 
having a reduction potential sufficient to reduce Mo(V) to 
lower oxidation states, the contacting being conducted at 
a temperature and for a time sufficient to form the 
Mo4S4L¢ compound. 


5,099,047 
METHOD FOR RECOVERING A GROUP VIII METAL 
SOLID COMPLEX AND HYDROFORMYLATION 
METHOD 
Keiichi Sato, Tokyo, and Yuji Kawaragi, Yokohama, both of 
Japan, assignors to Mitsubishi Kasei Corporation, Tokyo, 
Japan 
Filed Nov. 13, 1990, Ser. No. 611,515 
Claims priority, application Japan, Nov. 17, 1989, 1-299429; 
Nov. 20, 1989, 1-301524 
Int. Cl.5 CO7F 15/00, 13/00, 17/00 
U.S. Cl. 556—136 27 Claims 
1. A method for recovering a Group VIII metal solid com- 
plex from an organic compound-containing solution contain- 
ing a Group VIII metal complex, wherein the Group VIII 
metal complex is precipitated in the presence of a trialkyl 
phosphine of the following formula (I): 


wherein each of Rj, R2 and R;3 is an alkyl group and they may 
be the same or different from one another, and the sum of the 
carbon numbers of Rj, R2 and R;3 is at least 42. 
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5,099,048 
RHODIUM-CATALYZED OLEFIN DIMERIZATION 
Maurice S. Brookhart, Chapel Hill, N.C., and Sylviane Sabo- 

Etienne, Castanet Tolosan, France, assignors to The Univer- 
sity of North Carolina at Chapel Hill, Chapel Hill, N.C. 
Division of Ser. No. 580,919, Sep. 11, 1990. This application Jun. 
11, 1991, Ser. No. 715,993 
Int. Cl.5 CO7F 15/00, 17/02; COTC 67/00 
US. Cl. 556—136 
1. A compound of the formula 


5 Claims 


L4 


LF , 
y —x}]- 
oO 
Sy 


| 
OR!! 


where 
L‘ is an anionic pentahapto ligand; 
L5 is a neutral 2-electron donor ligand; 
R!1 is selected from the group of Cj-Cjo alkyl; and 
[X!]- is a non-coordinating anion. 
4. A compound of the formula 


where 
L° is an anionic pentahapto ligand; 
R!2 and RJ3 are independently selected from the group 
consisting of Cj-Cio alkyl; and 
[X2]— is a non-coordinating anion. 


5,099,049 

CHELATE COMPOSITIONS AND THEIR PRODUCTION 
Peter Chamberlain, West Yorkshire, England, assignor to Allied 

Colloids Limited, United Kingdom 

Filed Mar. 22, 1991, Ser. No. 673,596 

Claims priority, application United Kingdom, Mar. 23, 1990, 

9006606 
Int. Cl.5 CO7F 15/02 

USS. Cl. 556—148 12 Claims 

1. A compound that is the water insoluble hydrochloride 
addition salt of the dihydrogen ferric complex of diethylene 
triamine penta-acetic acid, DTPAHs. 


5,099,050 
PREPARATION OF ALUMINOXANES 

Samuel A. Sangokoya, Baton Rouge, La., assignor to Ethyl 

Corporation, Richmond, Va. 

Filed Apr. 15, 1991, Ser. No. 684,810 
Int. Cl.5 CO7F 5/06 

US. Cl, 556—179 14 Claims 

1. A process for preparing methylaluminoxane comprising 
reacting a solution of trimethylaluminum in an inert hydrocar- 
bon solvent with an alkali metal halide hydrate selected from 
lithium bromide dihydrate, lithium chloride monohydrate, 
lithium iodide dihydrate, lithium iodide trihydrate, potassium 
fluoride dihydrate, and sodium bromide dihydrate, including 
mixtures thereof. 
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5,099,051 
SILOXANYL-PHOSPHATE MIXTURE AND ITS USE IN 
STABILIZING METAL SILANOLATES IN SILOXANE 
POLYMERS 
James A. Beck, and Peter Lamont, both of Midland, Mich., 

assignors to Dow Corning Corporation, Midland, Mich. 
Filed Aug. 16, 1991, Ser. No. 745,823 
Int. Cl.5 CO7F 7/08 
US. Cl. 556—401 5 Claims 
1. A siloxanyl-phosphate mixture consisting essentially of 5 
to 30 weight percent of a monosiloxanyl-phosphate of the 
formula 


CH3 
Ce. 
CH3 


70 to 85 weight percent of a disiloxanyl-phosphate of the for- 
mula 


am 
ee 
CH3 


2 to 11 weight percent of a trisiloxanyl-phosphate of the for- 
mula 


CH3 
ee 
CH3 


wherein x has an average value of from 3 to 30. 


5,099,052 
SILICON AND ALUMINUM COMPLEXES 

Richard M. Laine, Seattle; Kay A. Youngdahl, Issaquah, and 

Paola Nardi, Seattle, all of Wash., assignors to Washington 

Research Foundation, Seattle, Wash. 

Filed Apr. 13, 1990, Ser. No. 509,022 
Int. Cl.5 CO7F 7/18, 7/04 

US. Cl. 556—443 

1. A complex having the formula 


R 0) 
R R 
(CR2)x ied Pe iF kc 
=: ee 
R fe) 


z 


wherein x is 0 or 1; each R is independently selected from the 
group consisting of H, OH, Cj-¢ alkyl, Ci-¢6 alkoxyl, C2-6 
alkene, C6_12 aryl, Ci-¢6 hydroxyalkyl, C;-¢ thioalkyl, C2-12 
alkoxyalkyl, C329 heteroaromatic, and combinations thereof, 
and wherein each said R group may further contain one or 
more atoms of elements selected from the group consisting of 
Si, Ge, Sn and P; 
T is Hor 


CHEMICAL 


R Oo 
~< 
(CR2)x 
R 
Pad 


z 


Si— 


and Y is an alkali metal cation. 


5,099,053 
FLUORINE-CONTAINING ORGANIC SILICON 
COMPOUNDS AND A MANUFACTURING METHOD 
THEREOF 
Akio Takaoka, Kanagawa; Noriyuki Koike, Yoshii, and Hideki 

Fujii, Annaka, all of Japan, assignors to Shin-Etsu Chemical 
Co., Ltd., Tokyo, Japan 
Filed May 25, 1990, Ser. No. 528,425 
Claims priority, application Japan, May 26, 1989, 1-133579 
Int. Cl.5 CO7F 7/08, 7/18 
USS. Cl. 556—448 1 Claim 
1. Fluorine-containing organic silicon compounds repre- 
sented by the following general formula: 


CF3 (CH3)x 
F-¢CFCF0};CF—CH—CH)2—Si—Cl3 _ x 


CF; CH3 


wherein n is any integer of 1 to 4, and x is any integer of 0 to 
KS 


5,099,054 
ORGANOCLAY TRIPHASE CATALYSTS 
Thomas J. Pinnavaia, and Chi-Li Lin, both of East Lansing, - 
Mich., assignors to Michigan State University, East Lansing, 
Mich. 

Continuation-in-part of Ser. No. 214,640, Jul. 1, 1988, 
abandoned. This application Feb. 14, 1991, Ser. No. 656,129 
Int. Cl.5 CO7C 29/143, 41/16, 45/29; BOIS 31/00 
U.S. Cl. 558—10 10 Claims 


1. A method of carrying out an organic substitution reaction 
between a nucleophile dissolved in an aqueous liquid phase and 
an electrophile dissolved in an immiscible organic liquid phase 
by contacting under agitation the two liquid phases with an 
onium ion exchange form of a 2:1 layered silicate clay catalyst 
to form a triphase emulsion wherein the clay-bound onium ion 
is a quaternary ammonium, phosphonium or arsonium ion of 
the type [R4_xAR’‘x]+, where A=N, P, or As; the R moieties 
are large organo groups consisting of an alkyl group of five or 
more carbon atoms when x= 1, 2, or 3 and four or more carbon 
atoms when x=0, and R’ are small organo groups selected 
from one or more members of the group methyl, ethyl, propyl, 
butyl, ethoxyl, propoxyl, phenyl or benzyl. 
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5,099,055 
(FLUORINATED 
PHENOXY\(3-PERFLUORO-ALKYLPHENOXY)-CYCLIC 
PHOSPHAZENES 
Kishore K. Kar, Midland, and Chester E. Pawloski, Bay City, 
both of Mich., assignors to The Dow Chemical Company, 
Midland, Mich. 
Division of Ser. No. 417,363, Oct. 5, 1989, Pat. No. 5,015,405. 
This application Jan. 22, 1991, Ser. No. 645,152 
Int. Cl.5 COTF 9/6593, 9/6581 
USS. Cl. 558—80 15 Claims 
1. A cyclic phosphazene completely substituted with (1) 
fluorinated phenoxy substituents selected from the group con- 
sisting of monofluorinated phenoxy, difluorinated phenoxy, 
trifluorinated phenoxy, tetrafluorinated phenoxy, and penta- 
fluorinated phenoxy and (2) m-perfluoroalkylphenoxy substit- 
uents present in a ratio of fluorophenoxy to m-perfluoroalkyl- 
phenoxy ranging from about 1:1 to about 1:5. 


5,099,056 
PROCESS FOR THE PRODUCTION OF 

N-SUBSTITUTED-AMINOMETHYLPHOSPHONIC ACID 

DIALKYLESTERS AND OF THE CORRESPONDING 

ACIDS 

Hyun-Joon Ha, and Gong-Sil Nam, both of Seoul, Rep. of Ko- 

rea, assignors to Korea Institute of Science and Technology, 

Seoul, Rep. of Korea 

Filed Jul. 31, 1990, Ser. No. 560,385 

Claims priority, application Rep. of Korea, Mar. 27, 1990, 

4116/1990 
Int. Cl.5 COTF 9/38, 9/40 

U.S. Cl, 558—122 3 Claims 

1. A process for the preparation of N-alkyl-substituted- 
aminomethyl-phosphonic acid derivatives of the formula (I) 
which comprises reacting triazines of the formula (II) with 
trialkyl phosphites of the formula (III) in the presence of tita- 
nium tetrachloride and methylene chloride at about — 20° C. to 
about 20° C. 


N 


| 
Ri 


P(OR2)3 


ll 
R}NHCH)—P—OR? 


OR?2 


wherein R; is methyl, ethyl, isopropyl, n-butyl, n-octyl, n- 
octadecyl, or cyclohexyl; and R2 is hydrogen, methyl, or ethyl, 
with the proviso that R2 is methyl or ethyl in the formula (III). 
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5,099,057 
PROCESS FOR THE PREPARATION OF 
AR-AMINO-PARA-ARENEDIOLS 
Zenon Lysenko, Midland, and Cynthia L. Rand, Sanford, both of 

Mich., assignors to The Dow Chemical Company, Midland, 

Mich. 

Division of Ser. No. 290,068, Dec. 27, 1988, Pat. No. 4,982,001, 
which is a division of Ser. No. 110,754, Oct. 19, 1987, Pat. No. 
4,912,246. This application Apr. 6, 1990, Ser. No. 506,406 
The portion of the term of this patent subsequent to Jan. 1, 2008, 
has been disclaimed. 

Int. Cl.5 CO7C 209/18 
US. Cl. 558—269 14 Claims 

1. A process for the preparation of an amino-para-arenediol 

in high purity comprising the steps of 

(a) contacting a para-bis(alkylcarbonato)arene with a nitrat- 
ing agent under reaction conditions sufficient to form a 
para-bis(alkylcarbonato)nitroarene; 

(b) contacting the para-bis(alkylcarbonato)nitroarene with a 
hydrolyzing agent under conditions sufficient to form a 
nitro-para-arenediol; and 

(c) contacting the nitro-para-arenediol with a reducing agent 
under conditions sufficient to form an amino-para- 
arenediol. 


5,099,058 
N, N-DISUBSTITUTED OLIGOURETHANES AND 
POLYURETHANES, A PROCESS FOR THEIR 
PREPARATION, AND THEIR USE IN THE 
PRODUCTION OF PLASTICS 
Josef Sanders, c/o Mobay Corporation, Mobay Rd., Pittsburgh, 
Pa. 15205, and Dieter Dieterich, Bayer Aktiengesellschaft, D 
5090 Leverkusen Bayerwerk, Fed. Rep. of Germany 
Continuation-in-part of Ser. No. 379,522, Jul. 13, 1989, 
abandoned. This application Mar. 29, 1990, Ser. No. 501,212 
Claims priority, application European Pat. Off., Jul. 5, 1989, 
89 112 244.2 
Int. Cl.5 CO7C 261/02, 69/96; COTF 7/10 
US. Cl. 560—26 
1. A compound having the formula 


29 Clai 


IR 
| 
OCH2?—C—CH20H 
CH2X 


wherein 

X is the residue of a strong monobasic or polybasic acid 
remaining after dissociation of the proton or protons of 
said acid or a hydroxyl group; 

Y is an n-functional hydrocarbon group having a molecular 
weight of from about 15 to about 8000 and optionally 
interrupted by oxygen, sulfur, or silicon atoms, or by ester, 
carbonate, urea, N-monosubstituted urethane, or N,N- 
disubstituted urethane groups; 

1R is hydrogen or a hydrocarbon group having a molecular 
weight of from about 15 to about 200; 

2R is the radical of an alkylating or arylating agent; and 

n is an integer of from 2 to 6. 


5,099,059 
SUBSTITUTED PHENYL CARBAMATES AND THEIR 
USE AS HERBICIDES 
Don R. Baker, 15 Muth Dr., Orinda, Calif. 94563 
Filed Aug. 20, 1990, Ser. No. 569,684 
Int. Cl.5 CO7C 125/065; AOIN 37/44 
USS. Cl. 560—24 
1. A compound having the formula 


10 Claims 
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i] 
a 
Rj 
R 


in which: 

R is a member selected from the group consisting of trifluo- 
romethyl, cyano, NO2 and C;-C;3 haloalkyloxy; 

R, is methyl or ethyl; 

R2 is independently selected from the group consisting of H, 
cyano, halogen, C;-C4 alkyl, C;-C4 alkoxy and C;-C4 
haloalkyl; and 

n is the number of R2 substituents other than hydrogen and 
equals 1-5. 


5,099,060 
SYNTHESIS OF AMINO ACID-DERIVED BIOERODIBLE 
POLYMERS 
Joachim B. Kohn, Highland Park, and Satish K. K. Pulapura, 
Piscataway, both of N.J., assignors to Rutgers, The State 
University of New Jersey, New Brunswick, N.J. 
Filed Jun. 12, 1990, Ser. No. 536,425 
Int. Cl1.5 CO7C 229/00 
U.S. Cl. 560—40 2 Claims 
1. A diphenol compound comprising an amino acid deriva- 
tive of the formula: 


ll 
ns dinaiiainiaits o%in, 


c=O0 


oO Ke} 


wherein R, is an alkyl group up to 18 carbon atoms in length. 


O—R, 


5,099,061 
RHODIUM-CATALYZED OLEFIN DIMERIZATION 
Maurice S. Brookhart, Chapel Hill, N.C., and Sylviane Sabo- 

Etienne, Castanet Tolosan, France, assignors to The Univer- 

sity of North Carolina at Chapel Hill, Chapel Hill, N.C. 

Filed Sep. 11, 1990, Ser. No. 580,919 
Int. C1.5 CO7C 67/00, 55/00; COTF 15/00 
US. Cl. 560—202 16 Claims 
1. A process for preparing functionalized linear olefins 
which comprises reacting a first olefin, HYC—CR!R2, with a 
second olefin, HyC—CR3R‘, in the presence of a cationic 
rhodium compound, [L'RhL?L3R]+X—; wherein 

R! is selected from the group consisting of H and C;-Cjo 
alkyl; 

R? is selected from the group consisting of H, C;-Ci0 alkyl, 
phenyl, C7-C}2 alkyl-substituted phenyl, —COOR‘, —C- 
(O)NR®R’, and —C(O)H; 

R3 is selected from the group consisting of H and C;-Cjo0 
alkyl; 

R‘ is selected from the group consisting of —COOR®, —C- 
(O)NR°R!9, and —C(O)H; 

R5 and R®8 are independently selected from the group con- 
sisting of Cj-Cio alkyl; 

R°, R’, R9, and R!° are independently selected from the 
group consisting of H and C;-Cjo alkyl; 

L! is an anionic pentahapto ligand; 

L? and L3 are neutral 2-electron donor ligands; 

R is selected from the group of H, C1-Cjo alkyl, Ce-Co aryl, 
and C7-Cyjo aralkyl ligands; 

X — is a non-coordinating anion; and 

wherein two or three of L?, L3 and R are optionally connected. 


CHEMICAL 


5,099,062 
CARBONYLATION CATALYST AND PROCESS 

Eit Drent; Petrus H. M. Budzelaar, and Willem W. Jager, all of 

Amsterdam, Netherlands, assignors to Shell Oil Company, 

Houston, Tex. 

Division of Ser. No. 486,566, Feb. 28, 1990. This application 
Jun, 26, 1991, Ser. No. 721,800 

Claims priority, application United Kingdom, Mar. 3, 1989, 

8904860; May 2, 1990, 9002508 
Int. C1.5 CO7C 69/52 

U.S. Cl. 560—207 10 Claims 

1. A process for the preparation of an a,B-olefinically unsat- 
urated compound which comprises contacting an acetyleni- 
cally unsaturated compound with carbon monoxide and a 
hydroxyl-containing compound in liquid phase, in the presence 
of a catalytic composition formed from (a) a palladium com- 
pound, (b) an protonic acid, and (c) a phosphine of the follow- 
ing formula or an acid addition salt thereof: 


R2 @ 


| 
R!—p—R3 


in which R!, R?2 and R3 are independently selected from an 
optionally substituted aryl group and a group of general for- 
mula: 


a) 


wherein each of A, X, Y and Z is independently selected from 
a nitrogen atom, a CH group and a group of formula CR; 
wherein R represents a hydroxyl group, an amino group, a 
cyano group, an acyl group, an acyloxy group, a halogen atom, 
an optionally substituted hydrocarbyl group or an optionally 
substituted hydrocarbyloxy group, it also being possible for 
two adjacent CR groups to form a ring; wherein at least one of 
R!, R2 and R3 represents a group of formula (II), in which at 
least one of A and Z represents a group of formula CR. 


5,099,063 
CERTAIN PHOSPHINIC ACID DERIVATIVES HAVING 
ANTIBACTERIAL ACTIVITY 
William H. Parsons, Rahway; Arthur A. Patchett, Westfield; 
William R. Schoen, Edison, all of N.J., and Masao Taniguchi, 
Machida, Japan, assignors to Merck & Co., Inc., Rahway, 
NJ. 

Continuation of Ser. No. 284,754, Dec. 12, 1988, abandoned, 
which is a continuation of Ser. No. 927,208, Nov. 5, 1986, 
abandoned. This application Jun. 21, 1990, Ser. No. 541,167 

Int. Cl.5 COTF 9/30, 9/32 
US. Cl. 562—16 
1. A compound of the formula: 


13 Claims 


R; O R2 
a ae 
OR, 


wherein: 

R, is 
H, CH3; 

R2 is 
(a) hydrogen, 
(b) Cy-C}2 linear or branched alkyl; 
(c) C2-C2 linear or branched monoalkeny]; or 
(d) C7-C209 aralkyl, wherein the alkyl chain is linear or 

branched C;-Cg; 
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wherein said above values for R2 can be substituted by 
a substituent selected from the group consisting of: halo, 
hydroxy, carboxy, C;-C4 alkoxycarbonyl, C7-C16 ary- 
lalkoxycarbonyl, C3-C7 cycloalkyl, C;-C4 alkoxy, Cé- 
C2 aryloxy, amino, mono- or di-C;-Cg alkylamino, thio, 
C)-C4 alkylthio, Cg-C2 arylthio, C7-C1¢ aralkylthio, or 
the radical —S—(CH2),—CH(NH2)COOH, where 
n= 1-2; with the proviso that R2 is at least C2 alkyl if 
substituted by one of the above-defined thio groups, and 
wherein the aryl can be further substituted by C)-C4 
linear or branched alkyl, trihalomethyl, nitro, cyano or 
sulfonamido, halo; 

R3 and Rg are hydrogen, C)-C4 alkyl, aryl selected from the 
group consisting of phenyl, naphthyl and biphenyl or 
aralkyl having one to eight carbon atoms in the alkyl 
portion and an aryl portion selected from the group con- 
sisting of phenyl, naphthyl or bipheny]; 

and including steroisomers and racemates thereof. 


5,099,064 
METHOD FOR INCREASING CONVERSION 
EFFICIENCY FOR OXIDATION OF AN ALKYL 
AROMATIC COMPOUND TO AN AROMATIC 
CARBOXYLIC ACID 
William F, Huber, Jr., and Martin A. Zeitlin, both of Naperville, 
Ill, assignors to Amoco Corporation, Chicago, Ill. 
Filed Dec. 30, 1985, Ser. No. 814,655 
Int. C1.5 CO7C 51/265, 59/84 
US. Cl. 562—414 7 Claims 
1. In a method for the continuous production of an aromatic 
carboxylic acid product by the liquid phase, exothermic oxida- 
tion of an aromatic alkyl with an oxygen-containing gas and 
aqueous acidic solvent medium present in an oxidation reactor 
and in the presence of an oxidation catalyst, wherein heat 
generated in the oxidation reactor is at least partially dissipated 
by vaporization of the aqueous solvent medium therein, the 
vaporized aqueous acidic solvent medium is withdrawn from 
the oxidation reactor and condensed in a reflux condenser 
system, the improvement which comprises: 
providing a liquid feedstream for the oxidation reactor, the 
liquid feedstream containing the aromatic alkyl and the 
aqueous acidic solvent medium; 
combining a separated portion of the condensed solvent 
medium having relatively lower water content with the 
liquid feedstream, thereby providing a solvent reflux-con- 
taining feed mixture; and 
introducing the solvent reflux-containing feed mixture into 
the oxidation reactor. 


5,099,065 
BETAINE COMPOUND AND DETERGENT 
COMPOSITION 

Makoto Kubo; Kohshiro Sotoya, both of Wakayama; Takashi 

Matsuo, Saitama, and Kazuyuki Yahagi, Tokyo, all of Japan, 

assignors to Kao Corporation, Tokyo, Japan 

Filed Feb. 20, 1991, Ser. No. 658,292 

Claims priority, application Japan, Feb. 27, 1990, 2-46821; 

Mar. 6, 1990, 2-56140; Jul. 9, 1990, 2-181115 
Int. Cl.5 CO7C 229/00 

US. Cl. 562—564 1 Claim 

1. A betaine compound represented by the general formula: 


xX R2 (1) 


| | 
R!—N—CH)—CH—CH2—N+—R?3 


(CH2),COO- R* 

wherein R! represents a straight-chain or branched alkyl, 
alkenyl or hydroxyalkyl group having 8 to 22 carbon atoms; X 
represents H or a hydroxyl group; R2, R3 and R¢ each repre- 
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sent an alkyl group having 1 to 4 carbon atoms; and n repre- 
sents a number of | to 5. 


5,099,066 
SYNTHESIS OF N-SUBSTITUTED AMIDES BY 
CONDENSATION OF NITRILES WITH CERTAIN 
ORGANIC HYDROXYL COMPOUNDS 
Mark C. Cesa, South Euclid, Ohio, assignor to The Standard Oil 
Company, Cleveland, Ohio 
Filed Apr. 27, 1990, Ser. No. 515,902 
Int. C1.5 CO7C 231/06 
U.S. Cl. 564—130 7 Claims 
1. The reaction in a reaction zone of a nitrile, RCN, with a 
hydroxyl compound, R’OH, in the presence of a catalyst intro- 
duced into the reaction zone, thereby producing a reaction 
mixture containing at least one amide selected from R—- 
CONHR’ and R—CON(R’)2, wherein 
each of R and R’ contains no acetylenic unsaturation and 1 
to 30 carbon atoms, 
each of R and R’ is an independently selected hydrocarbyl 
group, and wherein a hydroxide of an element of Group 1 
or Group 2 
said catalyst is a Lewis base selected from ammonia; of the 
Periodic Table referred to in the specification a hydroxide 
of an element selected from the group consisting of 
Groups | and 2 having an atomic weights less than 145; a 
hydrocarbyl amine having the formula 


Ri R2R3N, 


Ri R2R3N, where each of Rj, R2, and R3 is independently 
selected from H, a Cj-C12 hydrocarbyl group containing 
no ethylenic or acetylenic unsaturation; and a substituted 
C-C}2 hydrocarbyl group containing no ethylenic or 
acetylenic unsaturation, where said substituent is a 
—NRg4Rs group, where R4 and Rs are independently 
selected from H and a C;-C4 alkyl group; and a heterocy- 
clic nitrogen compound having the formula 


Rg 


SPs 


sm 


Ro N Rio 


where Re, R7, Rg, Ro, and Rio are each independently 
selected from H, a C}-C12 hydrocarbyl group containing 
no ethylenic or acetylenic unsaturation, 2-pyridyl, 3-pyri- 
dyl, and a substituted C;-C)2 hydrocarbyl group contain- 
ing no ethylenic or acetylenic unsaturation, where said 
substituent is a —NR4Rs5 group where Ry, and Rs are 
independently selected from H and a C;-C, alkyl group. 


5,099,067 
USE OF AMMONIUM FORMATE AS A HYDROGEN 
TRANSFER REAGENT FOR REDUCTION OF CHIRAL 
NITRO COMPOUNDS WITH RETENTION OF 
CONFIGURATION 

Anthony G. M. Barrett, and Christopher D. Spilling, both of 

Evanston, Ill., assignors to Northwestern University, Evans- 

ton, Ill. 
Continuation of Ser. No. 229,227, Aug. 5, 1988, abandoned. This 

application Aug. 15, 1991, Ser. No. 749,492 
Int. Cl.5 CO7C 211/08, 211/16, 211/27 

USS. Cl. 564—321 15 Claims 

1. The method of reducing chiral nitro compounds while 
maintaining their configuration, comprising: admixing a cata- 
lyst with the nitro compound having a known optical purity 
greater than 0% and up to and including 100% in a solvent; 
admixing and stirring an excess of ammonium formate with 
said mixture converting the nitro compound to an amino while 
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retaining the same optical purity of the compound; and separat- 
ing the amine having the same configuration as the nitro com- 
pound. 


5,099,068 
PHENETHANOLAMINE DERIVATIVES 


CHEMICAL 


5,099,071 
ANTHANTHRONE DERIVATIVES 
Pralad Mistry, Ashton-under-Lyne, and Prakash Patel, Edger- 
ton, both of England, assignors to Imperial Chemical Indus- 
tries PLC, London, England 
Filed Nov. 2, 1990, Ser. No. 608,398 
Claims priority, application United Kingdom, Nov. 9, 1989, 
2 


William L. Mitchell, London; Ian F. Skidmore, Welwyn; Law- 392536 


rence H. C. Lunts, Broxbourne; Harry Finch, Letchworth; 
Alan Naylor, Royston, and David Hartley, Knebworth, all of 
England, assignors to Glaxo Group Limited, London, England 
Division of Ser. No. 270,945, Nov. 14, 1988, Pat. No. 4,997,986. 
This application Dec. 5, 1990, Ser. No. 622,549 
Claims priority, application United Kingdom, Nov. 13, 1987, 
8726586; Sep. 9, 1988, 8821179 
Int. C15 CO7C 215/30 
US. Cl. 564—364 8 Claims 
1. A compound of the formula 


HO 
CHOHCH2NH(CH?2)60(CH2)2—-Q 


HO 


or a physiologically acceptable salt or solvate thereof, wherein 
Q represents a 1- or 2-naphthalenyl group. 


5,099,069 

BACKBONE POLYSUBSTITUTED CHELATES FOR 
FORMING A METAL CHELATE-PROTEIN CONJUGATE 
Otto A. Gansow, 3003 Van Ness, NW #W524, Washington, 

D.C. 20008, and Martin W. Brechbiel, 2824 Summerfield Rd., 

Falls Church, Va. 22042 
Division of Ser. No. 903,723, Sep. 5, 1986, Pat. No. 4,831,175. 

This application Dec. 16, 1988, Ser. No. 285,025 
Int. Cl.5 CO7C 211/01 

USS. Cl. 564—368 4 Claims 

1. A polysubstituted diethylenetriamine of the formula hav- 
ing at least two side chains attached to the carbon backbone of 
the triamine and containing a nitrobenzyl group: 


Ri Ro’ Rs’ Ry’ 
yy R3 | R4 
NH, NH NH? 


wherein, one of the R groups is a nitrobenzyl group and the 
other R groups are independently H; C;-Cis5 straight or 
branched chain alkyl or alkene, wherein one or more of the 
—CH?2— groups in said alkyl or alkene can be replaced by an 
ether linkage; phenyl; diphenyl; naphthyl; or phenyl-C)-Ci5 
alkyl. 


5,099,070 

METHOD OF PRODUCING NEOPENTYLDIAMINE 
Garrett C. Luce, Longview, Tex., and Anthony W. McCollum, 

Kingsport, Tenn., assignors to Eastman Kodak Company, 

Rochester, N.Y. 

Filed Dec. 7, 1990, Ser. No. 623,461 
Int. C1.5 CO7C 209/00 

U.S. Cl. 564—480 11 Claims 

1. A method for producing neopentyldiamine comprising 
contacting a high concentration of neopentanolamine with 
ammonia and hydrogen in the presence of a supported nickel 
catalyst under amination reaction conditions of a temperature 
of about 150° C. up to about 250° C. and a paressure of about 
1,500 up to about 4,500 psig for a period of time of about 0.5 to 
about 5 hours. 


Int. Cl.5 CO7C 321/30 
US. Cl. 568—42 5 Claims 


1. A compound of the formula: 


wherein 

A is phenyl or substituted phenyl having up to three substitu- 
ents selected from halo, C;-¢-alkyl and C;-¢-alkoxy; 

A! is naphthyl or substituted phenyl having up to three 
substituents selected from halo, C;-¢-alkyl and Cyj-¢- 
alkoxy; 

R! and R? are each independently H or Cj-¢-alkyl. 


5,099,072 
METHOD FOR ONE-STEP SYNTHESIS OF METHYL 
T-BUTYL ETHER 
John F. Knifton, Austin, Tex., assignor to Texaco Chemical 
Company, White Plains, N.Y. 

Continuation-in-part of Ser. No. 168,063, Mar. 14, 1988, 
abandoned. This application Mar. 16, 1990, Ser. No. 494,280 
Int. Cl.5 CO7C 41/09 
US. Cl. 568—698 1 Claim 

1. Ina method for the co-production of methyl tertiary butyl 
ether plus isobutylene wherein tertiary butanol is reacted with 
methanol the improvement wherein the tertiary butanol con- 
version is 80% and the crude product comprises two phases, an 
isobutylene plus MTBE-rich phase and an aqueous methanol- 
rich phase, resulting from reacting the tertiary butanol and 
methanol in a molar ratio of 1:1.1 in one step in a reaction zone 
in the presence of a montmorillonite clay catalyst consisting of, 

an acidic clay of particle size 20/60 mesh, having an acidity 
of 3.0 mg KOH/gm, a surface area of 350 m2/gm and a 
moisture content of <1 wt %, at a temperature of 180° C. 
and a pressure of 300 psig. 


5,099,073 
CATALYTIC PROCESS FOR THE PRODUCTION OF 
DIKETONE DERIVATIVES OF POLYOXYPROPYLENE 
GLYCOLS 
John R. Sanderson, Leander, and John M. Larkin, Austin, both 
of Tex., assignors to Texaco Chemical Company, White 
Plains, N.Y. 
Filed Feb. 11, 1991, Ser. No. 653,220 
Int. Cl.5 CO7C 45/00 
U.S. Cl. 568—405 2 Claims 
1. A process for the conversion of a polyoxypropylene 
glycol having an average molecular weight of about 200 to 
about 2,000 to the corresponding polyoxypropylene diketone 
which comprises the steps of: 
contacting said polyoxypropylene glycol with a catalyst 
under dehydrogenation conditions to thereby convert at 
least a portion of said polyoxypropylene glycol to said 
polyoxypropylene diketone, and 





2434 


recovering said polyoxypropylene diketone from the prod- 
ucts of the reaction, 

said reductive dehydrogenation conditions including a tem- 
perature within the range of about 200° to about 260° 
Cand a pressure within the range of about atmospheric to 
about 5000 psig., 

said catalyst consisting essentially of an unsupported nickel, 
copper, chromia catalyst containing from about 60 to 
about 85 mole percent of nickel, about 14 to 37 mole 
percent of copper and about | to 3 mole percent of chro- 
mia. 


5,099,074 
PROCESS FOR THE PREPARATION OF POLYETHER 
GLYCOLS 
Herbert Mueller, Frankenthal; Gerhard Jeschek, Gruenstadt; 
Rolf Fischer, Heidelberg, and Hans-Juergen Weyer, Mann- 
heim, all of Fed. Rep. of Germany, assignors to BASF Aktien- 
geselischaft, Ludwigshafen, Fed. Rep. of Germany 
Filed Oct. 26, 1990, Ser. No. 603,519 
Claims priority, application Fed. Rep. of Germany, Nov. 14, 
1989, 3937797 
Int. Cl.5 CO7C 41/02, 43/11, 43/13 
US. Cl. 568—617 9 Claims 
1. In a process for the preparation of polyether glycols by 
polymerization of tetrahydrofuran or copolymerization of 
tetrahydrofuran with oxiranes, using a heteropoly acid as 
catalyst, the improvement which comprises: 
carrying out the polymerization at a temperature of from 20° 
to 100° C., under atmospheric or superatmospheric pres- 
sure and in the presence of from 20 to 500% w/w of a 
hydrocarbon, based on the weight of tetrahydrofuran 
used, said hydrocarbon being selected from the group 
consisting of aliphatic and cycloaliphatic hydrocarbons of 
from 5 to 12 carbon atoms and aromatic hydrocarbons of 
from 6 to 10 carbon atoms. 


5,099,075 
PROCESS FOR REMOVING DOUBLE METAL CYANIDE 
CATALYST RESIDUES FROM A POLYOL 

Lawrence E. Katz, Orange, and John W. Reisch, Guilford, both 

of Conn., assignors to Olin Corporation, Cheshire, Conn. 

Filed Nov. 2, 1990, Ser. No. 608,520 
Int. Cl.5 CO7C 41/34 

USS. Cl. 568—621 20 Claims 

1. A process for removing double metal cyanide complex 
catalyst residue(s) from polyol(s) which comprises after polyol 
formation the steps of: 

(a) contacting the catalyst residue-containing polyol with an 
effective amount of an oxidant to cause said residue(s) to 
form insoluble residues that are insoluble in the polyol, 
and 

(b) separating the insoluble residues from the polyol, 

wherein said oxidant is an oxygen-containing gas, and wherein 
said oxygen-containing gas is selected from the group consist- 
ing of oxygen, air, ozone, and combinations thereof. 


5,099,076 
METHOD FOR PREPARING P,P’-BIPHENOL 
Katsunori Takahashi; Mikio Kawahara; Shunji Yago, and Yo- 
shiharu Ayabe, all of Wakayama, Japan, assignors to Honshu 
Chemical Industry Co., Ltd., Tokyo, Japan 
Filed Oct. 5, 1990, Ser. No. 593,114 
Claims priority, application Japan, Oct. 6, 1989, 64-259907 
Int. Cl.5 CO7C 39/14, 37/50, 37/84 
US. Cl. 568—730 5 Claims 
1. A process for the preparation of p,p’-biphenol by batch or 
continuous operation which comprises 
allowing phenol to react with isobutylene in the presence of 
aluminum phenoxide to produce 2,6-di-t-butyl phenol, 
oxidizing the resulting reaction liquid using oxygen without 
isolating said 2,6-di-t-butyl phenol from the liquid in the 
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presence of KOH or NaOH as an alkaline catalyst to 
produce 3,3’,5,5’-tetra-t-butyl-4,4’-biphenol, 

subsequently debutylating the oxidation reaction liquid 
without any additional solvent in the presence of a debuty- 
lation catalyst selected from at least one of the group 


(Ojo ee A! -©-On ‘©p= 
Debutyiation 
O-O)- = 


-~O-O--- > 


Cry 


consisting of p-toluene sulfonic acid, sulphuric acid, ben- 
zenesulfonic acid, aluminum phenoxides and aluminum 
alcoholates, and 

then purifying crude crystals of 4,4’-biphenol so obtained by 
cooling-crystallization of the debutylation reaction liquid. 


Alkatine 
Catayst 
O2 


C = CH, 


5,099,077 
CHIRAL PHOSPHORUS COMPOUNDS, A PROCESS 
FOR THEIR MANUFACTURE AND THEIR 
APPLICATION TO THE CATALYSIS OF 
ENANTIOSELECTIVE SYNTHESIS REACTIONS 
Michele Petit, Wasquehal; Andre Mortreux, Hem; Francis 
Petit, Wasquehal; Gerard Buono, and Gilbert Peiffer, both of 
Marseille, all of France, assignors to Societe Chimique Des 
Charbonnages S.A., Paris, France 
Division of Ser. No. 107,919, Oct. 13, 1987, Pat. No. 4,877,908, 
which is a continuation of Ser. No. 698,412, Feb. 5, 1985, which 
is a continuation-in-part of Ser. No. 638,268, Aug. 6, 1984, 
abandoned. This application Oct. 11, 1989, Ser. No. 398,539 
Claims priority, application France, Aug. 5, 1983, 83 12953 
Int. C1.5 CO7C 211/00 
US. Cl. 568—814 11 Claims 
1. A method of using a chiral phosphorus-containing ligand 
comprising at least one amine radical and at least one dihy- 
drocarbylphosphinoxy radical of the formula W=OP(R), in 
which R is a hydrocarbon radical selected from the group 
consisting of alkyl, aryl, and cycloalkyl radicals, wherein said 
ligand is selected from the group consisting of: 
those of the formula 


mi 
— ss 
R3 Re 


those of the formula 


R3 Rs 
wr a 


wo 
those of the formula 


R)2P 
ait Dales and 


R) R3 


and those of the formula 
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(R)2P (Iv) 


NP(R 
— (R)2 
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Ri R3 
in which formulae: 

R, and R2are selected from the group consisting of a hydro- 
gen atom and hydrocarbon radicals selected from the 
group consisting of alkyl, aryl, and cycloalkyl radicals; 

R3 and R4, which must be different from one another, are 
selected from the group consisting of a hydrogen atom 
and hydrocarbon radicals selected from the group consist- 
ing of alkyl, aryl, and cycloalky] radicals that may or may 
not carry at least one functional group selected from the 
group consisting of the alcohol, thiol, thioether, amine, 
imine, acid, ester, amide, and ether functional groups; and 

Rs and R¢ are selected from the group consisting of hydro- 
gen atoms and hydrocarbon radicals selected from the 
group consisting of alkyl, aryl, and cycloalkyl radicals 
that may or may not contain functional groups; 

in a hydrogenation reaction for the synthesis of optically 
active organic compounds, comprising reacting one or 
more unsaturated organic compounds that do not possess 
a center of asymmetry with (A) one or more transition 
metal complexes of the formula MZ,, wherein M is a 
metal of group VIII of the Periodic Table, q is the degree 
of coordination of the metal M, and Z is an atom or mole- 
cule capable of complexing the metal M and (B) one or 
more of said chiral phosphorus-containing ligands, said 
hydrogenation reaction being carried out at temperature 
of between —50° and +200° C. and under a pressure of 
between | and 200 bars. 


5,099,078 
PROCESS FOR PREPARING DINITROTOLUENE 
Allen B. Quakenbush, Lake Charles, La., assignor to Olin Cor- 
poration, Cheshire, Conn. 
Filed Dec. 21, 1990, Ser. No. 632,252 
Int. Cl.5 CO7C 205/06 
US. Cl. 568—934 6 Claims 

1. A continuous one pot process for the production of dini- 

trotoluene comprising the following steps: 

(a) reacting toluene with concentrated nitric acid to produce 
a product mixture containing dinitrotoluene, water and 
unreacted nitric acid; 

(b) then mixing the product mixture form step (a) with a 
substantially dehydrated molten nitrate salt to facilitate 
the separation of said dinitrotoluene from said water and 
said unreacted nitric acid in said product mixture; 

(c) then adding additional nitric acid to the mixture of step 
(b) in order to make up the acid consumed in step (a); 
(d) then separating a portion of the nitric acid as a vapor 
from the mixture of step (c) to provide a remaining mix- 
ture having two phases wherein a first phase consists 
essentially of crude dinitrotoluene containing trace 
amounts of nitric acid and a second phase consists essen- 
tially of hydrated nitrate salt with water and trace 

amounts of nitric acid; 

(e) then separating the first phase from the remaining mix- 
ture of step (d) to provide a hydrated salt stream; 

(f) then treating the vapor from step (d) with the hydrated 
salt stream of step (e) to separate and concentrate nitric 
acid for recycle to step (a); 

(g) dehydrating the hydrated nitrate salt from said hydrated 
salt stream; 

(h) recycling the dehydrated nitrate salt recovered from step 


(g) to step (b). 


CHEMICAL 


5,099,079 
PROCESS FOR SEPARATING ACID FROM NITRO 
SUBSTITUTED AROMATICS USING A MOLTEN 
NITRATE SALT 

Allen B. Quakenbush, Lake Charles, La., assignor to Olin Cor- 

poration, Cheshire, Conn. 

Filed Jul. 26, 1990, Ser. No. 559,970 
Int. Cl.5 CO7C 205/11 

USS. Cl. 568—934 25 Claims 

1. A process for separating an acid impurity from a solution 
containing the acid and a nitro substituted aromatic compound, 
which process comprises: 

(a) contacting said solution with at least one molten nitrate 
salt using from about 0.1 to about 5.0 parts of said nitrate 
salt per each one part by weight of said nitro substituted 
aromatic compound while maintaining the temperature of 
said solution substantially at or above the melting point of 
said nitrate salt; and 

(b) removing said acid from said solution. 

21. A process for separating nitric acid from a solution con- 

taining nitric acid and nitrotoluene, which process comprises: 

(a) contacting said solution with at least one molten nitrate 
salt using from about 0.1 to about 5.0 parts of said nitrate 
salt per each one part by weight of said nitro substituted 
aromatic compound while maintaining the temperature of 
said solution substantially at or above the melting point of 
said nitrate salt; and 

(b) removing said nitric acid from said solution. 


5,099,080 
PROCESS FOR PREPARING DINITROTOLUENE 

Allen B. Quakenbush, Lake Charles, La., assignor to Olin Cor- 

poration, Cheshire, Conn. 

Filed Mar. 8, 1991, Ser. No. 666,330 
Int. Cl.5 CO7C 205/06 

USS. Cl. 568—934 2 Claims 

1. A continuous improved one pot process for the produc- 
tion of dinitrotoluene by a nitration reaction which comprises 
injecting toluene into a circulating reactor liquor consisting 
essentially of nitric acid and water, said reactor liquor provid- 
ing a heat sink for the nitration reaction, said nitration reaction 
being conducted at a temperature of between about 0° C. and 
about 90° C. employing a molar ratio of nitric acid to toluene 
of between 12:1 and 9:1, said toluene being injected into said 
reactor liquor in a volume ratio of between 1:100 and 1:50 
based upon the volume of said reaction liquor. 


5,099,081 
SOLVENT EXTRACTION OF I-365 FROM I-141B 

Michael S. Bolmer, Lower Providence, and Maher Y. Elsheikh, 

Tredyffrin, both of Pa., assignors to Atochem North America, 

Inc., Philadelphia, Pa. 

Filed Aug. 28, 1991, Ser. No. 751,014 
The portion of the term of this patent subsequent to Mar. 24, 
2009, has been disclaimed. 
Int. Cl.5 CO7C 17/38 

U.S. Cl. 570—180 3 Claims 

1. A method of at least partial separation of a mixture of 
1,1,1,3,3-pentafluorobutane and_1,1-dichloro-1-fluoroethane 
comprising liquid-liquid extraction on said mixture in the pres- 
ence of an extraction agent containing methanol in admixture 
with ethylene glycol, ethanolamine, propylene glycol, dipro- 
pylene glycol and water, or mixtures thereof. 
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5,099,082 
SOLVENT EXTRACTION OF I-141B FROM I-365 

Michael S. Bolmer, Lower Providence, and Maher Y. Elsheikh, 

Tredyffrin, both of Pa., assignors to Atochem North America, 

Inc., Philadelphia, Pa. 

Filed Aug. 28, 1991, Ser. No. 751,023 
The portion of the term of this patent subsequent to Mar. 24, 
2009, has been disclaimed. 
Int. Cl.5 CO7C 17/38 

USS. Cl. 570—180 3 Claims 

1. A method of at least partial separation of a mixture of 
1,1,1,3,3-pentafluorobutane and _1,1-dichloro-i-fluoroethane 
comprising liquid-liquid extraction on said mixture in the pres- 
ence of an extraction agent containing ethylene glycol, 2- 
butene-1,4-diol, ethanolamine, propylene glycol, or mixtures 
thereof. 


5,099,083 
PROCESS FOR PREPARING 
3-CHLOROMETHYLBENZO-CYCLOBUTENE 

P. J. Thomas, and R. Garth Pews, both of Midland, Mich., 

assignors to The Dow Chemical Company, Midland, Mich. 

Filed Feb. 14, 1991, Ser. No. 655,872 
Int. Cl.5 CO7C 17/00, 17/08 

U.S. Cl. 570—194 17 Claims 

1. A process for chloromethylating an arylcyclobutene com- 
pound which comprises reacting at a temperature in the range 
of about — 120° C. to about — 40° C. at least one butene com- 
pound with an excess of chloromethyl methyl ether in the 
presence of a catalytic amount of stannic chloride and neutral- 
izing the resulting chloromethylarylcyclobutene with an effec- 
tive amount of at least one neutralization agent at a tempera- 
ture in the range of about —80° C. to about —70° C. 


5,099,084 
PROCESS FOR THE CHLORINATION OF METHANE 
John E. Stauffer, 6 Pecksland Rd., Greenwich, Conn. 06831 
Continuation-in-part of Ser. No. 40,839, Apr. 20, 1987, 
abandoned, which is a continuation-in-part of Ser. No. 793,534, 
Oct. 31, 1985, abandoned. This application Jan. 13, 1989, Ser. 
No. 297,298 
The portion of the term of this patent subsequent to Feb. 6, 2007, 
has been disclaimed. 
Int. Cl. CO7C 17/10, 17/158 


US. Cl. 570—241 8 Claims 











1. A process for the chlorination of methane using hydrogen 
chloride as the source of chlorine and avoiding net production 
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of hydrogen chloride, said process consisting essentially of 
steps operated in tandem: 
first, subjecting chlorinated ethylene consisting essentially of 
perchloroethylene to oxychlorination with hydrogen 
chloride and oxygen in the presence of an oxychlorination 
catalyst to give reaction products consisting essentially of 
hexachloroethane and water; 
second, isolating said hexachloroethane from the reaction 
products of the first step and reacting it with methane 
feedstock in the vapor phase to produce products consist- 
ing essentially of chlorinated methane, perchloroethylene, 
and hydrogen chloride; and 
third, isolating perchloroethylene and hydrogen chloride 
from hydrocarbon products of the second step and recy- 
cling the hydrogen chloride and perchloroethylene thus 
isolated to the first step whereby chlorination using regen- 
erated hexachloroethane is accomplished, the process is 
operated with total utilization of hydrogen chloride, and 
net production of hydrogen chloride is avoided. 


5,099,085 
CHLORINATION REACTIONS AND 
OXYCHLORINATION REACTIONS IN THE PRESENCE 
OF HONEYCOMB MONOLITHIC CATALYST 
SUPPORTS 

Rudolf Strasser, Burghausen; Ludwig Schmidhammer, Haiming; 

Klaus Deller, Hainburg, and Helmfried Krause, Rodenbach, 

all of Fed. Rep. of Germany, assignors to Wacker Chemie 

GmbH, Munich and Degussa Ag, Frankfurt, both of, Fed. 

Rep. of Germany 
Continuation of Ser. No. 433,521, Nov. 8, 1989, abandoned. This 

application Mar. 1, 1991, Ser. No. 664,468 

Claims priority, application Fed. Rep. of Germany, Nov. 17, 

1988, 3838811 
Int. Cl.5 CO7C 17/156 

U.S. Cl. 570—245 12 Claims 

1. In a process for the production of chlorination hydrocar- 
bons by a chlorination or an oxychlorination reaction, wherein 
a gaseous hydrocarbon to be chlorinated and a gaseous chlori- 
nating agent or a gaseous oxychlorinating agent are contacted 
at an elevated temperature with a catalyst in a catalytic reac- 
tion zone, the improvement which comprises conducting said 
process in the presence of a monolithic, honeycomb catalyst 
support with a longitudinal axis and having a length of up to 20 
cm, and a diameter of from 20 to 50 mm, said catalyst support 
having from 10 to 100 channels per cm?, and each channel 
having a diameter of from 0.1 to 5.0 mm and arranged parallel 
to the longitudinal axis and open at both ends of the support, 
the support having a chlorination or oxychlorination catalytic 
material coated on its surface. 


5,099,086 
EXTRACTION OF COMMERCIALLY VALUABLE 

CHEMICALS FROM TIRE-DERIVED PYROLYTIC OILS 
Christian Roy, Sillery, Canada, assignor to Universite Laval, 

Quebec, Canada 

Filed Jun. 28, 1989, Ser. No. 372,568 
Int. Cl.5 CO7C 1/00 

U.S. Cl. 585—1 6 Claims 

1. A distillation fraction boiling in the range of about 43° C. 
to about 204° C. under atmospheric pressure and obtained by 
fractional distillation of tire-derived pyrolytic oils, said frac- 
tion comprising limonene-dl in an amount greater than the 
individual amounts of other compounds present in said frac- 
tion. 





ELECTRICAL 


5,099,087 
DECORATIVE COVER PLATE 
John Barrell, 264-63 Langston Ave., Glen Oaks, N.Y. 11004 
Filed Dec. 10, 1990, Ser. No. 624,551 
Int. Cl.5 H02G 3/14 
10 Claims 


1. A decorative cover plate comprising: 

a) a plate member to cover and be attached to an electrical 
outlet in a wall, said plate member having a pair of spaced 
apart female slotted sockets extending downwardly from 
the top edge of said plate member at the rear surface 
thereof; 

b) a sculptured member to fit onto the top edge and upper 
portions of the sides of said plate member, said sculptured 
member having a pair of spaced apart male plugs extend- 
ing downwardly from the bottom edge of said sculptured 
member to fit into said female slotted sockets; 

c) means for removably attaching said sculptured member to 
said plate member. 


5,099,088 
MEANS FOR SPLICING WIRES 
Ikuzo Usami, Kanagawa; Yoshinori Sato, Sagamihara; Manabu 

Nakamura, Kanagawa, and Satoshi Uemura, Hachioji, all of 
Japan, assignors to Three Bond Co., Ltd., Tokyo, Japan 

Filed Jun. 7, 1990, Ser. No. 534,727 
Claims priority, application Japan, Jul. 19, 1989, 1-187070 

Int. Cl.5 H02G 15/02, 15/08; HO1R 4/00 


US. Cl. 174—76 15 Claims 


1. An apparatus for splicing and sealing plural wires which 
comprises a support member and a flexible sealant held in the 
interior of the support member, said flexible sealant comprising 
a gel of a photocurable resin. 

7. A method for sealing a connection of plural wires com- 
prising placing said connection of plural wires in a flexible 
sealant, said flexible sealant held in the interior of a support 
member and said flexible sealant comprising a gel of a photo- 
curable resin. 


5,099,089 


INSERTABLE ELECTRICAL CONNECTOR WITHOUT 


INSULATION TAPE 


Vunshik Zan, c/o Hung Hsing Patent Service Center, P.O. Box 
55-1670, Taipei (10477), Taiwan 


Filed Dec. 24, 1990, Ser. No. 633,125 
Int. C1.5 HOIR 4/22 


USS. Cl. 174—87 


1. An electrical connector comprising: 

a wire-holding plug made of electrical insulating material 
having a plurality of insulated wires inserted in said plug, 
said insulated wires in said plug being stripped at their 
ends to form bare wires protruding towards a rear portion 
of said plug, said plug including a cylindrical body having 
at least one insulated-wire hole formed in said cylindrical 
body, a truncated cone portion adjacent to said cylindrical 
body having a plurality of bare-wire holes formed in said 
truncated cone portion and communicating with said at 
least one insulated-wire hole formed in said cylindrical 
body, a shoulder portion formed on a rear portion of said 
truncated cone portion, and a rear cylindrical stem pro- 
truding rearwardly from said shoulder portion positioned 
in front of said rear cylindrical stem; 

a conducting coupler made of electrical conductive material 
having a central socket formed in said coupler for squeez- 
ably enclosing said bare wires protruding from said plug 
and circumferentially disposing around said rear cylindri- 
cal stem of said plug in said central socket of said coupler; 
and 

a protective cap made of electrical insulating material hav- 
ing a main socket recessed in said cap engageable with said 
cylindrical body of said plug, a truncated-cone hole com- 
municating with said main socket and engageable with 
said truncated cone portion of said plug, and an inner 
socket adjacent to and communicating with said truncated 
cone hole of said plug for engageably embedding said 
conducting coupler in said inner socket of said cap. 
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5,099,090 
CIRCUIT WRITER 
G. Graham Allan, Seattle; Gary A. DeBardi, Bellvue; Amar N. 
Neogi, Seattle, all of Wash.; Kenneth N. Bates, Eugene, Oreg.; 
Robert B. Erley, Woodinville; Thomas L. Jacobs, Lynnwood, 
both of Wash.; Ramzi F. Hamade, Sunnyvale, Calif.; Stephen 
J. Horne, El Granada, Calif.; Manu C. Patel, Sunnyvale, 
Calif.; John E. Rose, Half Moon Bay, Calif.; Mark S. 
Schlosser, Seattle, Wash., and David P. Warden, Belmont, 
Calif., assignors to Ariel Electronics, Inc., Sunnyvale, Calif. 
PCT No. PCT/US89/02026, § 371 Date Jan. 11, 1990, § 102(e) 
Date Jan. 11, 1990, PCT Pub. No. WO89/11209, PCT Pub. 
Date Nov. 16, 1989 
Continuation-in-part of Ser. No. 193,291, May 11, 1988, 
abandoned, and a continuation-in-part of Ser. No. 192,523, May 
11, 1988, This PCT application May 11, 1989, Ser. No. 460,980 
Int. Cl.5 HOSK 1/00; B28B 7/22; B23B 19/00 
U.S. Cl. 174—257 92 Claims 


1. An apparatus for forming traces between pads on a 

printed circuit board comprising: 

first extrusion means for extruding a first extrudable material 
that is conductive after curing to form conductive traces; 

carriage means for carrying said first extrusion means; 

a write tip associated with said first extrusion means, for 
ejecting and forming the first extrudable material onto the 
printed circuit board; 

a first guide means for constraining the movement of said 
carriage means in a first linear direction; 

a base frame for mounting said first guide means; 

a write table for positioning and holding said printed circuit 
board during forming of said traces, said write table 
mounted to said base frame; 

means for holding said printed circuit board against said 
write table during forming of traces; 

second guide means for constraining the movement of said 
carriage means in a second linear direction orthogonal to 
said first direction; 

third guide means for constraining the movement of said 
write tip orthogonal to said first and second directions; 

first drive means for moving said carriage means along said 
second guide means; 

second drive means for moving said carriage means along 
said second guide means; 

third drive means for moving said write tip along said third 
guide means; and 

computerized control means for controlling said first, sec- 
ond and third drive means, and for starting and stopping 
extrusion of material by said first extrusion means, thereby 
controlling the start point, end point, and the shape of 
traces extruded onto said printed circuit board. 

32. A method of producing electrically conductive traces on 

a circuit substrate support comprising the steps of: 

extruding a first polymerizable material onto a circuit sub- 
strate support along preselected paths to form traces; 

polymerizing said first polymerizable material, said first 
polymerizable material being conductive after polymeri- 
zation; 

applying a second polymerizable material over said support 
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at a plurality of points along said preselected paths overly- 
ing said first polymerizable material; and 

polymerizing said second polymerizable material, said sec- 
ond polymerizable material being electrically insulative 
after polymerization. 

39. A circuit board for holding electrical components com- 

prising: 

a circuit substrate support; 

a plurality of electrically conductive traces adhered to said 
circuit substrate support between locations for electrical 
components, said traces being formed of a polymer thick 
film by extrusion from an orifice onto said support along 
paths defining the location of said traces wherein said 
traces are coated with an electrically insulating material 
formed by extrusion of said insulating material along said 
paths. 


5,099,091 
THREE POSITION MULTIPLE SWITCH ASSEMBLY 
WITH INTERLOCK 

Sadao Kokubu, Aichi, Japan, assignor to Kabushiki Kaisha 

Tokai-Rika-Denki-Seisakusho, Ohguchi, Japan 

Filed Apr. 11, 1990, Ser. No. 507,485 
Claims priority, application Japan, Apr. 19, 1989, 1-46038[U] 
Int. Cl.5 HO1H 9/26, 21/40 


US. Cl. 200—5 B 25 Claims 


1. A switch device having three modes of operation wherein 
a detecting device detects three distince switching actions 
undertaken by the operator and emits three kinds of signals in 
accordance with the respective operations detected so as to 
activate the appropriate desired responses, comprising: 

(a) a knob used for applying an operating force; 

(b) a first switch operated by operating said knob in one 
direction by a first predetermined amount of operation so 
as to achieve a first operating state: 

(c) a second switch operated by operating said knob in the 
other direction by a second predetermined amount of 
operation so as to achieve a second operating state; and 

(d) an interlock means for operating said second switch in 
response to operation of said knob in said one direction by 
a third predetermined amount of operation of said knob 
exceeding said first predetermined amount of operation of 
said knob, whereby, when said knob is operated by said 
third predetermined amount of operation, said second 
switch is operated together with said first switch, by 
which simultaneous operation of said first and second 
switches, a third operating state is achieved in addition to 
said first operating state of said first switch and said sec- 
ond operating state of said second switch. 
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5,099,092 
POSITION INDICATOR ASSEMBLY 


ELECTRICAL 
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the contact element being composed of circular ring sectors 
each of which extends in the circumferential direction over a 


Richard L. Lauritsen, Hoffman Estates, Ill., assignor to Eaton section of at least one turn conductor between two slots, the 


Corporation, Cleveland, Ohio 
Filed Sep. 17, 1990, Ser. No. 583,257 
Int. Cl.5 HO1H 3/16 
US. Cl. 200—61.91 


5. An electrical position indicator assembly adapted for 
detecting the positions of a member movable relative thereto, 
said indicator assembly comprising: 

(a) housing means defining cavity with a plurality of spaced 
apertures disposed therein communicating with said cav- 
ity through the wall thereof; 

(b) at least one discrete electrically conductive surface por- 
tion disposed on said movable member; 

(c) electrically conductive pin means received in each of said 
apertures for sliding movement therein, each of said pin 
means having portions thereof extending exteriorly of said 
base means; 

(d) means biasing each of said pin means in a direction out- 
wardly of said cavity for contact with said movable mem- 
ber, said biasing means formed of material of relatively 
high electrical conductivity; 

(e) stationary connecting terminal means contacting each of 
said pin biasing means and having portions thereof extend- 
ing through the wall of said cavity and exteriorly thereof 
and for electrical connection; and 

(f) a pair of electrical contact members disposed in said 
cavity with certain portions of each contact member 
spaced closely adjacent one of said pin means; said one pin 
means having shorting means; said one pin means having 
shorting means carried thereon and movable therewith 
and operable upon said one pin means experiencing sliding 
movement in said aperture associated therewith, to cause 
said shorting means to make a circuit between said pair of 
electrical contact members. 


5,099,093 
VACUUM SWITCHING CHAMBER 

Karl W. Schels, Laaber, and Manfred Niegl, Regensburg, both of 

Fed. Rep. of Germany, assignors to Sachsenwerk Aktien- 

geselischaft, Regensburg, Fed. Rep. of Germany 

Filed Feb. 1, 1991, Ser. No. 654,884 

Claims priority, application Fed. Rep. of Germany, Feb. 1, 

1990, 4002933 
Int. Cl.5 HO1H 9/30, 33/14 

USS. Cl. 200—144 B 9 Claims 

1. In a vacuum switch including two identical facing switch 
contacts which are disposed on mutually facing ends of coaxial 
contact pins, each switch contact including a cup-shaped coil 
body having a cup bottom, a cup wall, and an open end face, 
and an annular contact element covering the open end face of 
the cup-shaped coil body, the cup wall being penetrated by a 
plurality of continuous slots which are distributed uniformly 
over the circumference of the cup wall to form turn conduc- 
tors, the slots being cut through the cup bottom and being 
inclined relative to the axis of the contact pins, the switch 
further including a concentric supporting ring disposed in the 
cavity between the cup bottom and the contact element, with 


improvement wherein: 


said plurality of slots comprises four slots, each said slot 
having a central section formed by a planar cut through 
said cup wall, with said cuts being inclined at an angle 
between 60° and 75° relative to the axis of the contact pins, 
and the central section of said slots covering an angle of 


rotation between 60° and 90° in the circumferential direc- 
tion of said cup wall; and each said circular ring sector 
includes at least one cut-in gap which is directed radially 
from the inside of said circular ring sector toward the 
outside of said ring sector extending to the region of the 
inner diameter of said cup wall, each said turn conductor 
of said cup wall having a radial wall thickness which is 
approximately 10% of the outer diameter of said coil 
body. 


5,099,094 
HOUSING FOR ELECTRIC SWITCHES 

Mikael Torma, Olten, and Hansjérg Portmann, Gerlafingen, 

both of Switzerland, assignors to Elektro-Apparateban Olten 

AG, Olten, Switzerland 

Filed May 30, 1990, Ser. No. 530,653 

Claims priority, application Switzerland, Jun. 12, 1989, 

2186/89 
Int. Cl.5 HO1H 9/02, 9/00 


USS. Cl. 200—296 8 Claims 


1. An electric switch housing comprising a front section and 
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a rear section, said front section having a first surface facing 
toward said rear section and arranged to be placed adjacent 
one side of a switch mounting plate, said rear section having a 
second surface facing away from said first surface and ar- 
ranged to be positioned adjacent a circuit board, means for 
separably coupling said front and rear sections to each other, 
said coupling means comprising a plurality of projections 
provided on said front section and extending into said rear 
section, said projections having portions extending beyond 
said second surface and having coplanar end faces disposed at 
the same distance from said first surface, and means for holding 
said first surface at a predetermined distance from the one side 
of the mounting plate. 


5,099,095 
LEVER SWITCH DEVICE 
Tsunesuke Takano, Tokyo, Japan, assignor to Daiichi Denso 
Buhin Co., Ltd., Tokyo, Japan 
Filed May 10, 1990, Ser. No. 521,459 
Claims priority, application Japan, May 15, 1989, 1-55676[U}]; 
May 15, 1989, 1-55677[U]; May 25, 1989, 1-60727[U]; May 25, 
1989, 1-60728[U] 
The portion of the term of this patent subsequent to Feb. 4, 2009, 
has been disclaimed. 
Int. Cl.5 HO1H 15/02, 9/00 


1. A lever switch device comprising: 
an insulating base formed of a plastics material which defines 
a upper and lower switch operation spaces, a pair of con- 
fronting hinge bosses interposed between said upper and 
lower switch operating spaces, and a lamp-mounting 
space; 
an operating lever having upper and lower ends and being 
pivotally coupled to said hinge bosses such that said upper 
end extends into said upper switch operation space and a 
lower end extends into said lower switch operating space, 
whereby said operation lever may be pivotally moved 
between first and second states; wherein 
said lower end of said operation lever includes a bridge 
portion having a hole therein; and wherein 
said operation lever further includes a substantially U- 
shaped movable contact having terminal ends which 
establish an opposed pair of resilient contact members, 
said U-shaped contact being mounted to said bridge 
portion of said lower end of said operation lever such 
that said opposed pair of resilient contact members are 
disposed adjacent to said hole through said lower end of 
said operation lever so as to be resiliently displaceable 
therewithin; 
said lever switch further including; 
a lamp-holding connector mounted to said base for holding 
a lamp within said lamp-mounting space; and 
first and second fixed contacts forming an electrical circuit 
through the lamp held by said lamp-holding connector 
and disposed within said lower switch operating space 
such that said resilient contact members of said U-shaped 
movable contact makes electrical contact with said first 
and second fixed contacts when said operation lever is in 
said first state, and breaks electrical contact between said 
first and second fixed contacts when said operation lever 
is in said second state, whereby an electrical circuit is 
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made and broken to turn said lamp held by said lamp-hold- 
ing connector on and off, respectively; and wherein 

said base includes a securing boss extending into said lamp- 
holding space; and 

said lamp-holding connector includes an aperture which 
accepts said securing boss so as to couple said lamp-hold- 
ing connector to said base. 


5,099,096 
MICROWAVE FURNACE HAVING MICROWAVE 

COMPATIBLE DILATOMETER 

Harold D. Kimrey, Jr.; Mark A. Janney, both of Knoxville, and 

Mattison K. Ferber, Oak Ridge, all of Tenn., assignors to 

Martin Marietta Energy Systems, Inc., Oak Ridge, Tenn. 

Filed Apr. 5, 1990, Ser. No. 505,371 
Int. Cl.5 HO5B 6/68; GOIN 25/16 


USS. Cl. 219—10.55 B 12 Claims 








1. An apparatus for measuring and monitoring a change in 
the dimension of a sample being heated by microwave energy 
comprising: 

a microwave heating means for heating a sample by micro- 
wave energy, said sample having a dimension, said micro- 
wave heating means being a microwave furnace; 

a microwave compatible dilatometer means for measuring 
and monitoring a change in the dimension of a sample 
being heated by microwave energy without leaking mi- 
crowaves out of said microwave heating means, said 
microwave compatible dilatometer comprising a linear 
variable differential transducer, said microwave heating 
means having an aperture through which a movable sam- 
ple contact means extends, said movable sample contact 
means being in contact with a sample for transferring the 
dimensional change of a sample for measuring and moni- 
toring the dimensional change of a sample, said movable 
sample contact means being adapted to iransfer a change 
in dimension of a sample contained within said microwave 
heating means to said linear variable differential trans- 
ducer, said movable sample contact means having a diam- 
eter less than said diameter of said aperture in said micro- 
wave heating means being adapted to receive said mov- 
able sample contact means, said diameter of said aperture 
being sufficiently small to prevent leakage of microwaves 
from said microwave heating means through said aperture 
with said movable sample contact means extending from 
said linear variable differential transducer through said 
aperture to said sample, said microwave compatible dila- 
tometer means being adapted to said microwave heating 
means and contacting said sample contained within said 
microwave heating means; and 

a temperature monitoring means for monitoring and measur- 
ing the temperature of a sample being heated by micro- 
wave energy, said temperature monitoring means com- 
prising an optical window in said microwave heating 
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means in combination with an optical pyrometer for view- apparatus having an electrode extending therefrom for supply- 


ing a sample. 


5,099,097 
MOBILE ELECTRIC FLASH-BUTT WELDING UNIT 
Josef Theurer, Vienna, Austria, assignor to Franz Plasser Bahn- 
baumaschinen-Industriegesellschaft m.b.H., Vienna, Austria 
Filed May 31, 1991, Ser. No. 708,672 
Claims priority, application Austria, Jun. 15, 1990, 1295/90 
Int. Cl.5 B23K 11/04 


USS. Cl, 219—53 8 Claims 


1. A mobile electric flash-butt welding unit for welding 
together adjacent ends of track rail sections extending in a 
longitudinal direction, each track rail section having a gage 
side and a field side, and the welding unit comprising 

(a) a pair of welding heads displaceable in the longitudinal 
direction towards each other, each welding head compris- 
ing 
(1) two tong-like parts pivotal towards each other and 

carrying clamping electrodes for engaging the sides of a 
respective one of the rail section ends, 

(b) actuating cylinder means extending in the longitudinal 
direction and connected to each welding head for pressing 
the welding heads in the longitudinal direction towards 
each other, and 


(c) clamping means connected to each welding head and 
spaced in the longitudinal direction from the actuating 
cylinder connected thereto, each clamping means com- 
prising elements for gripping the sides of the respective 
rail section end therebetween. 


5,099,098 
WELDING APPARATUS AND METHOD FOR WELDING 
A JOINT BETWEEN ABUTTING CIRCULAR 
WORKPIECES 
Charles E. Burgoon, Kenosha, Wis., assignor to Westinghouse 
Electric Corp., Pittsburgh, Pa. 
Filed Jun. 13, 1989, Ser. No. 365,624 
Int. Cl.5 B23K 9/12 
US. Cl. 219—60 A 


8. An arc welding apparatus for precisely welding a circum- 
ferential joint defined by abutting pipe end portions defining a 
longitudinal center axis through the pipe end portions, the 


ing heat to fuse the joint, comprising: 


(a) an electrode housing for housing the electrode, said 
electrode housing having a first bore therethrough; 

(b) a heat resistant insert formed of phenolic material capable 
of withstanding high temperatures, said insert disposed in 
said housing, said insert having an outside surface and 
having; 

(i) a central bore therethrough, the central bore having a 
threaded first end portion; 

(i) a first channel extending from the outside surface of 
said insert to the central bore for conducting a shielding 
gas through the first channel and to the central bore; 
and 

(iii) an annular second channel formed through said insert 
and extending around the central bore for conducting a 
coolant through the second channel for cooling said 
insert; 

(c) a threaded cap threadably engaging the first end portion 
of the central bore for closing the first end portion of the 
central bore, said cap having a plurality of fingers extend- 
ing into the central bore for securely gripping the elec- 
trode; 

(d) a gear driven carriage connected to said electrode hous- 
ing for precisely carrying said electrode housing, said 
carriage including: 

(i) a face plate; 

(ii) a first leg attached to said face plate, said first leg 
disposed perpendicular to said face plate and extending 
outwardly therefrom; 

(iii) a second leg attached to said face plate, said second 
leg disposed perpendicular to said face plate and extend- 
ing outwardly therefrom parallel to said first leg, said 
second leg having an upper surface thereon; 

(iv) a gear rack attached to the upper surface of said 
second leg; 

(v) an elongated first rail attached to said first leg and 
extending therealong; 

(vi) an elongated second rail attached to said second leg 
and extending therealong, said second rail disposed 
parallel to said first rail; 

(vii) a motor connected to said electrode housing; and 

(viii) a pinion gear rotatably connected to said motor and 
engaging said gear rack for biasing said carriage, said 
motor capable of rotating said pinion gear, whereby 
said carriage is slidably biased on said first rail and said 
second rail as said pinion gear rotatably engages said 
gear rack; 

(e) a lead screw assembly connected to said electrode hous- 
ing for precisely biasing said electrode housing along an 
axis perpendicular to the longitudinal center axis of the 
pipe portions, said lead screw assembly including: 

(i) a lead screw rotatably connected to said carriage, said 
lead screw having external threads and having a 
sprocket wheel attached thereto and extending there- 
around for precisely rotating said lead screw; 

(ii) a chain engaging the sprocket wheel for precisely 
rotating the sprocket wheel; 

(iii) rotating means connected to said carriage and engag- 
ing said chain for rotating the sprocket wheel, whereby 
said lead screw precisely rotates as said rotating means 
rotates said chain; and 

(iv) an elevator platform attached to said electrode hous- 
ing, said elevator platform having a threaded bore 
therethrough threadably engaging the external threads 
of said lead screw, whereby said elevator platform and 
said electrode housing are precisely simultaneously 
biased as said lead screw rotates; 

(f) a roller assembly slidably connected to said first rail and 
said second rail for slidably precisely biasing said carriage 
around the longitudinal center axis of the pipe portions; 
and 

(g) an adjustable manipulator arm adjustably connected to 
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said electrode housing for precisely manipulating filler 
wire, said manipulator arm including: 
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5,099,100 
PLASMA ETCHING DEVICE AND PROCESS 


(i) an elongated shaft extending through the first bore of Richard L. Bersin, Richmond, and Michael J. Singleton, Union 


said electrode housing, said shaft having a first end 
portion having a polygonal transverse cross section and 
having an externally threaded second end portion; 

(ii) a nut rotatably anchored to said electrode housing, said 
nut having a threaded bore therethrough threadably 
engaging the external threads of said shaft, whereby 
said shaft is precisely biased along its longitudinal axis as 
said nut is rotated; 

(iii) a cylindrical sleeve disposed in the first bore of said 
electrode housing for rotating said shaft, said sleeve 
having a longitudinal polygonal-shaped hole there- 
through for slidably matingly receiving the first end 
portion of said shaft; 

(iv) an elongated handle attached to said sleeve for rotat- 
ing said sleeve; 

(v) a connector pivotally attached to the first end portion 
of said shaft, said connector having an aperture there- 
through; and 

(vi) a guide tube extending through the aperture of said 
connector for receiving the filler wire through the 
guide tube and for precisely guiding the filler wire 
towards the electrode. 


5,099,099 
PRESSURE APPLYING DEVICE FOR RESISTANCE 
WELDING 
Akihiro Saito, 864, Nakashinden, Ebina-shi, Kanagawa, 243-04, 
Japan 
Filed Mar. 23, 1990, Ser. No. 497,994 
Claims priority, application Japan, Mar. 24, 1989, 1-72168 
Int. Cl.5 B23K 9/28 


U.S. Cl. 219—89 20 Claims 
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1. A pressure applying device for resistance welding which 
comprises: two spaced arms each having thereon a respective 
electrode tip, an elongate flexible member supporting said arms 
for relative movement between first and second positions in 
which said electrode tips are respectively adjacent and spaced, 
said arms being fixedly connected to said flexible member at 
respective locations which are spaced from each other along 
said flexible member and are spaced from said electrode tips, 
said flexible member having inherent resilience which continu- 
ously yieldably urges relative movement of said arms causing 
said electrode tips to move toward each other, movement of 
said arms from said first position to said second position caus- 
ing said flexible member to be flexed, actuator means cooper- 
able with said arms for moving said arms from said first posi- 
tion to said second position against the urging of said flexible 
member, and means cooperable with said arms for minimizing 
relative movement of said electrode tips in directions substan- 
tially perpendicular to a direction in which said electrode tips 
are spaced when said arms are in said second position, said 
means for minimizing relative movement including a link 
mechanism coupled to each of said arms. 


City, both of Calif., assignors to Branson International 
Plasma Corporation, Hayward, Calif. 

Continuation of Ser. No. 856,249, Dec. 1, 1977, abandoned, 
which is a continuation of Ser. No. 569,493, Apr. 18, 1975, 
abandoned, and a continuation-in-part of Ser. No. 498,100, Aug. 
16, 1974, Pat. No. 3,879,597. This application Sep. 29, 1989, Ser. 
No. 415,453 
Int. Cl.5 B23K 9/00 


US. Cl. 219—121.4 21 Claims 


1. In a plasma etching device: a housing defining a chamber 
having a first region of sufficient size to receive material to be 
etched and a second region separate from the first region, 
means for introducing an etching gas into the chamber, means 
for exciting the gas in the second region to produce a plasma of 


said gas, and means including a perforated member separating 
the first and second regions for confining the glow discharge of 
the plasma to the second region and permitting active species 
of the plasma to pass from the second region to the first region 
to effect etching of the material in the first region. 


5,099,101 
LASER TRIMMING SYSTEM FOR SEMICONDUCTOR 
INTEGRATED CIRCUIT CHIP PACKAGES 
Michael A. Millerick, San Jose, and Michael W. Patterson, 
Pleasanton, both of Calif., assignors to National Semiconduc- 
tor Corporation, Santa Clara, Calif. 
Division of Ser. No. 316,501, Feb. 27, 1989, Pat. No. 4,978,830. 
This application Aug. 31, 1990, Ser. No. 576,599 
Int. Cl.5 B23K 26/00, 26/02 


USS. Cl. 219—121.82 9 Claims 


1. A fixture for use in a laser machining apparatus, said 
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apparatus including a laser for generating a beam that is di- 
rected at a workpiece, said fixture, comprising: 

a first member having a central opening through which an 
incoming laser beam entering one end thereof can directly 
reach the workpiece located at the other end of said cen- 
tral opening, said first member further including a means 
for creating a flow of gas through the central opening for 
carrying debris from the machining operation out said 
other end of the central opening and away from the work- 
piece and wherein said means for creating a flow of gas 
includes a channel in communication with a source of gas, 
and with one end of said channel opening into said central 
opening in said first member, said one end having a U- 
shaped configuration which functions to direct the flow of 
gas along the surface of said central opening and acceler- 
ate the gas as it enters the central opening creating a 
venturi effect which draws additional air through the 
central opening. 


5,099,102 
DEVICE FOR SUPPORTING AND ADJUSTING A 
MIRROR IN A LASER-ROBOT SYSTEM AND A 
LASER-ROBOT SYSTEM USING THE DEVICE 
Mario Orsi, Turin, and Aldo Fiora, Plossasco, both of Italy, 
assignors to Comau S.p.A., Grugliasco, Italy 
Filed Feb. 1, 1991, Ser. No. 649,443 
Claims priority, application Italy, Feb. 9, 1990, 67100 A/90 
Int. Cl.5 B23K 26/06 


USS. Cl. 219—121.74 3 Claims 


1. A device for supporting and adjusting a mirror in a laser- 
robot system including a plurality of mirrors which reflect a 
laser beam in succession along a predetermined path to a head 
which emits the laser beam, wherein the device includes: 

a mirror; 

a mirror-holder having a hemispherical head; 

a member which supports the mirror-holder in a manner 
such that it can rotate in space about a centre of rotation 
which lies on the reflecting surface of the mirror, the 
support member having a seat corresponding to the hemi- 
spherical head of the mirror-holder in which the hemi- 
spherical head is supported slidably, the centre of the 
hemispherical head being in the plane of the reflecting 
surface of the mirror; and 

a mirror adjustment unit including first adjustment means for 
rotating the mirror-holder about a first axis which passes 
through the said centre of rotation and second adjustment 
means for rotating the mirror-holder about a second axis 
which intersects the first axis perpendicularly at the centre 
of rotation; 

the head of the mirror-holder having a shank and the first 
and second means for adjusting the mirror including two 
adjustment screws movable relative to the support mem- 
ber and arranged on two perpendicular axes intersecting 
the axis of the shank for rotating the mirror-holder about 
the first and second axes respectively. 
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5,099,103 
FLUX-CORED WIRE FOR GAS SHIELDED ARC 
WELDING 

Minoru Yamada, Kamakura; Kazuo Ikemoto, Chigasaki, and 

Shigeo Nagaoka, Fujisawa, all of Japan, assignors to Kabu- 

shiki Kaisha Kobe Seiko Sho, Kobe, Japan 

Filed Nov. 28, 1990, Ser. No. 618,883 
Claims priority, application Japan, Dec. 8, 1989, 1-320092 
Int. Cl.5 B23K 35/36 


US. Cl. 219—145,22 10 Claims 


1. A flux-cored wire for gas shielded arc welding which 
comprises a steel sheath and a flux composition filled in the 
steel sheath, said flux being present in an amount of 8 to 25 wt 
%, based on the total weight of said steel sheath and said flux 
composition, the flux composition comprising, based on the 
total weight of the flux, 10 to 30% of TiOz2, 0.1 to 0.6% of 
Na2O provided that a ratio of TiO2 to Na20O is in the range of 
20 to 100:1, 0.01 to 2.0% of a metal fluoride calculated as F, 
and 0.005 to 0.4% of moisture. 


5,099,104 
ELECTRICALLY HEATABLE LAMINATED GLASS 
PLATES HAVING AN ELECTRICALLY CONDUCTIVE 
SURFACE COATING 

Gerhard Holzer; Franz Kramling, and Friedrich Triebs, all of 

Aachen, Fed. Rep. of Germany, assignors to Saint Gobain 

Vitrage International, Courbevoie, France 

Filed Nov. 7, 1990, Ser. No. 610,490 

Claims priority, application Fed. Rep. of Germany, Nov. 9, 
1989, 3937346 

Int. Cl.5 HOS5B 3/86; B60J 1/00; C03C 17/00; B32B 17/00 
U.S. Cl. 219—203 31 Claims 

22. In an electrically heatable glass laminate having first and 
second glass plates joined across inner surfaces, wherein the 
inner surface of said first glass plate is coated over at least a 
first portion thereof with a first electrically conductive coating 
and over at least a second portion thereof with a second electri- 
cally conductive coating, said first conductive coating being in 
electrical communication with said second conductive coating, 
the improvement comprising providing at least one metal foil 
strip on at least a portion of said second surface coating, said 
strip aligned with and extending substantially over the entire 
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area of said first layer of conductive coating and in electrical 
communication with said second electronically conductive 


coating for supplying electricity to said first and second coat- 
ings. 


5,099,105 
ELECTRICALLY HEATED AUTOMOBILE GLAZING 
WITH ELECTRICALLY CONDUCTIVE DECORATIVE 
FRAME 
Walter Goerenz, Alsdorf; Achim Muller, Herzogenrath, and 
Wolfgang Schafer, Aachen, all of Fed. Rep. of Germany, 
assignors to Saint-Gobain Vitrage International, Courbevoie, 
France 
Filed Apr. 17, 1990, Ser. No. 509,238 
Claims priority, application Fed. Rep. of Germany, Apr. 17, 
1989, 3912512 
Int. Cl.5 HOSB 3/22 


US. Cl. 219—203 10 Claims 
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1. An electrically heated glazing for a vehicle, comprising: 

a glass sheet; 

an electrically conductive, transparent, resistance heating 
coating on one surface of said glass sheet; 
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a layer of baked, electrically conductive opaque enamel 
forming a decorative frame of said glass sheet and being in 
electrical contact with said coating; 

current supply conductors comprising thin metallic strips 
deposited on two opposite edges of said glass sheet and in 
electrical contact with said layer forming the frame. 


5,099,106 
PARCEL SEALING DEVICE USING THERMOLABILE 
ADHESIVE TAPE 
Patrizia Biancone, Via di Frascati, 264, Rocca di Papa, Italy 
1-00040 
PCT No. PCT/1T88/00018, § 371 Date Jan. 17, 1989, § 102(e) 
Date Jan. 17, 1989, PCT Pub. No. WO88/06977, PCT Pub. 
Date Sep. 22, 1988 
PCT Filed Mar. 18, 1988, Ser. No. 286,951 
Claims priority, application Italy, Mar. 20, 1987, 47756 A/87 
Int. Cl.5 HOSB 1/02, 3/00; B43M 1/00; GO9F 3/04 
US. Cl, 219—228 13 Claims 


‘32 (COLORED AOMESIVE 
MATERIAL) 


1. A device for creating a seal in a thermolabile adhesive 
tape appliable to an object or to a container therefor, said 
device comprising: 

a metal plate with a surface having an engraved or raised 

design of the seal desired to be created on the tape; 
means for heating said metal plate to a predetermined tem- 
perature; 

heat accumulator means interposed between, and abutting, 
said heating means and said metal plate for maintaining the 
metal plate at the predetermined temperature; 

an elongated handle, one end of which is suitable for being 
grasped by hand, said heating means and said heat accu- 
mulator means being mounted in abutment with each 
other adjacent the other end of said handle; 

a knurled nut surrounding the periphery of said metal plate 
removably mounting said metal plate to the other end of 
said handle in abutment with said heat accumulator means 
and with said surface containing said design exposed; and 

sleeve means open at both ends surrounding said handle, said 
handle being supported by and mounted for telescopic 
movement solely within said sleeve means between a 
retracted position in which said metal plate is retracted 
within said sleeve means and said device can be supported 
on said sleeve means in spaced relation to a tape to be 
heated, and a working position in which said metal plate 
may contact the tape for pressing the heated metal plate 
onto the tape to create the seal. 


5,099,107 
Patent Not Issued For This Number 
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5,099,108 

ELECTRIC CONTROL SYSTEM FOR LIQUID HEATING 

APPARATUS OF THE PULSE COMBUSTION TYPE 
Makoto Kimura, Inazawa; Yasuhiko Tabuchi, Sapporo, and 

Mitsutoshi Kimura, Nagoya, all of Japan, assignors to Paloma 

Kogyo Kabushiki Kaisha, Nagoya, Japan 

Filed Jan. 9, 1990, Ser. No. 462,600 
Claims priority, application Japan, Jan. 10, 1989, 1-1491 
Int. Cl.5 HOSB 1/02 

USS. Cl, 219—497 3 Claims 

1. An electric control system for a liquid heating apparatus 
of the pulse combustion type including a liquid vessel arranged 
to store an amount of liquid such as cooking oil or other fluid 
medium to be heated; a pulse combustion burner mounted to 
said vessel and having a combustion chamber secured at an 
inlet end thereof to a side wall of said vessel and immersed in 
the liquid; a tailpipe connected at one end thereof to an exhaust 
port of the combustion chamber and immersed in the liquid; 
and a fuel supply conduit in communication with a combustion 
chamber of said burner and being provided thereon with an 
electrically operated valve which is closed in a deactivated 
condition to interrupt the supply of fuel into the combustion 
chamber and opened in an activated condition to permit the 
supply of fuel into the combustion chamber; 

wherein the electric control system for the heating apparatus 


comprises a temperature sensor arranged to detect an 
instant temperature of the liquid in said vessel; memory 
means for memorizing a standard rate of temperature rise 
determined to be smaller than a rate of rise of the instant 
temperature detected by said sensor in a condition where 
a sufficient amount of liquid is stored in said vessel and to 
be larger than the rate of the rise of the instant tempera- 
ture in a condition where there is no liquid in said vessel; 
means for comparing the rate of rise of the instant temper- 
ature with the standard rate of temperature rise and for 
producing an output signal therefrom when the rate of rise 
of the instant temperature is smaller than the standard rate 
of temperature rise; and means for deactivating said elec- 
trically operated valve in response to the output signal 
applied thereto. 


5,099,109 
OPTICAL READER WITH REDUCED REGULAR 
REFLECTION ERRORS 
Hiroshi Ishikawa, Furukawa, and Ichiro Morishita, Iwanuma, 
both of Japan, assignors to Alps Electric Co., Ltd., Tokyo, 
Japan 
Continuation of Ser. No. 206,461, Jun. 13, 1988, abandoned. 
This application Apr. 2, 1991, Ser. No. 681,633 
Claims priority, application Japan, Aug. 5, 1987, 62-197038; 
Jan. 16, 1988, 63-7351 
Int. Cl.5 GO6K 7/10, 7/01 
U.S. Cl. 235—462 


1. An optical reader for detecting light reflected by a surface 
within a read region, comprising: 

a light emitting element; 

a first lens for directing light from said light emitting element 
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to said read region, said first lens having a first optical axis 
and being adapted to focus said light at generally a first 
focus point off of said first optical axis; 


NON 


a photodetector; and 

a second lens for directing light from said read region to said 
photodetector, said second lens having a second optical 
axis parallel to said first optical axis and spaced therefrom, 
and being adapted to focus light from generally a second 
focus point off of said second optical axis at said photode- 
tector; 

wherein said first and second focus points are spaced from 
each other. 


5,099,110 
POWER SAVING SCANNING ARRANGEMENT 
Howard M. Shepard, Great River; Boris Metlitsky, Stony 
Brook, and Mark Krichever, Hauppauge, all of N.Y., assign- 
ors to Symbol Technologies, Inc., Bohemia, N.Y. 
Filed Oct. 30, 1989, Ser. No. 428,770 
Int. Cl.5 G06K 7/01, 7/10 
US. Cl. 235—472 


1. A method of scanning indicia having parts of different 

light reflectivity, comprising the steps of: 

(a) directing light along a transmission path toward the 
indicia, and collecting light reflected off, and returning 
along a return path from, the indicia; 

(b) mounting a movable component in at least one of said 
paths for guiding the light therein; 

(c) exerting a biasing force to the component to constantly 
bias the component to a rest position; 

(d) manually moving the component away from the rest 
position against the biasing force to a launch position, and 
concomitantly storing energy; and 

(e) abruptly releasing the stored energy when the compo- 
nent is in the launch position to move the component back 
and forth and guide the light in said at least one path over 
swing distances of progressively smaller amplitude until 
the component returns to, and halts in, the rest position, at 
least one of the swing distances extending over all parts of 
the indicia to read the same during the back-and-forth 
movement of the movable component. 
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5,099,111 
OPTICAL CARD PROCESSING APPARATUS 
Takeshi Takakura, Takatsuki, and Yoshihito Koshiba, Nagaoka- 
kyo, both of Japan, assignors to Omron Corporation, Kyoto, 
Japan 
Filed Mar. 2, 1990, Ser. No. 487,392 
Claims priority, application Japan, Mar. 7, 1989, 1-54640 
Int. Cl.5 GO6K 13/00 
USS. Cl. 235—475 11 Claims 

1. An optical card processing apparatus comprising: 

a holder feed mechanism for reciprocating a card holder for 
holding an optical card; 

an optical head for subjecting the optical card held by said 
card holder to at least one of an information recording 
operation and an information reproducing operation; 
card holding mechanism, provided on said card holder, 
having a card support plate formed with a window at a 
position corresponding to an information recording zone 
of an optical card on said card holder, a retaining plate for 
pressing an optical card against said card support plate, 
and a pressurizing mechanism for providing a pressurizing 
force to said retaining plate in the direction of said card 
support plate to hold an optical card between said card 
support plate and said retaining plate; 
release mechanism for moving said retaining plate in a 


direction away from said card support plate against said 
pressurizing force from said pressurizing mechanism to 
form a clearance between said card support plate and said 
retaining plate when said card holder is on a card insertion 
slot side, said clearing being larger than the thickness of 
the optical card; and 

an optical card loading/ejecting mechanism having at least 
two rollers for loading an inserted optical card into, and 
ejecting the loaded optical card from said clearance pro- 
vided between said support plate and said retaining plate, 
the feeding and ejection of the optical card being per- 
formed obliquely with respect to said card holder along a 
plane different from the planes of said card support plate 
and said retaining plate. 


5,099,112 
DETECTOR POSITION ADJUSTING MECHANISM FOR 
RANGEFINDER AUTOMATIC FOCUSING SYSTEM 
Masatoshi Kamitani; Motohiro Nakanishi, and Tetsuya Mizugu- 
chi, all of Osaka, Japan, assignors to Minolta Camera Kabu- 
shiki Kaisha, Osaka, Japan 
Continuation of Ser. No. 351,780, May 15, 1989, abandoned. 
This application Oct. 24, 1990, Ser. No. 602,052 
Claims priority, application Japan, May 16, 1988, 63-118672; 
May 16, 1988, 63-118673 
Int. Cl.5 G01J 1/20; GO3B 3/00 
US. Cl. 250—201.6 


15. A triangulation rangefinder comprising: 

a light emitting means for projecting a light toward a sub- 
ject, said light emitting means being supported by a body; 
and 

a photodetector means for detecting light reflected from the 
subject; 

wherein said light emitting means comprises a base plate for 
supporting a light projecting lens, a light emitting element 
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mounted on a reference surface of said base plate, and 
means for repositioning said light emitting element rela- 
tive to said base plate; and 


“A 


x 


the reference surface of said base plate and said light emit- 
ting element comprises a movable guiding means for mov- 
ing said light emitting element only in a direction parallel 
to a base line defined between said light emitting means 
and said photodetector means, said base line being parallel 
to the reference surface of said base plate. 


5,099,113 
PHOTOELECTRICAL SWITCHING CIRCUIT WITH 
FREQUENCY DIVIDER CIRCUIT 
Kunio Oi, Toyonaka; Makoto Kawaguchi, Yawata, and Takashi 
Satoi, Tondabayashi, all of Japan, assignors to Idec Izumi 
Corporation, Osaka, Japan 
Filed May 8, 1991, Ser. No. 697,894 
Claims priority, application Japan, May 11, 1990, 2- 
049440[U]; May 16, 1990, 2-127668; May 22, 1990, 2-053390[U] 
Int. Cl.5 HO1S 40/14 
USS. Cl. 250—214 B 


1. A photoelectrical switching circuit, comprising: 

a power supply circuit for supplying power to individual 
circuits of said photoelectrical switching circuit; 

a clock generator circuit for generating reference clock 
pulses; 

a frequency divider circuit for generating pulse-modulated 
light emission pulse signals and read pulse signals in step 
with said reference clock pulses; 

a light emitting circuit, including a light emitting element, 
for producing light whose intensity is modulated accord- 
ing to said light emission pulse signals; 

a light detecting circuit, including a light detector element, 
for producing light detector output signals; and 

a signal output circuit for making a decision about the pres- 
ence or absence of an object, and generating an output 
signal representing the result of the decision according to 
said light detector output signals and said read pulse sig- 
nals; 

wherein said frequency divider circuit comprises a counter 
having an arbitrary selected number nd of stages of flip- 
flops, which increments in step with said clock pulses, and 
an operation stop circuit, wherein said counter outputs 
pulses based on the states of said flip-flops of up to an 
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md-th stage, where md <nd, as pulse signals to said light tubular member and means for correlating said energy re- 
emitting circuit and said signal output circuit; and outputs flected from the window with reflected energy from the inte- 


the state of the flip-flop of the nd-th stage as an operation 
signal to said operation stop circuit and said signal output 
circuit, wherein said operation stop circuit stops the oper- 
ation of the flip-flop of the nd-th stage after the operation 
signal is input, and wherein said signal output circuit starts 
outputting said output signal after said operation signal is 
input. 


5,099,114 
OPTICAL WAVELENGTH DEMULTIPLEXER 

Takao Matsumoto, Yokohama, and Masafumi Koga, Yokosuka, 

both of Japan, assignors to Nippon Telegraph & Telephone 

Corporation, Tokyo, Japan 

Filed Apr. 24, 1990, Ser. No. 513,872 

Claims priority, application Japan, Apr. 28, 1989, 63-107721; 

Sep. 11, 1989, 63-232762 
Int. Cl.5 HO1S 5/16, 1/00 

US. Cl, 250—227.23 


1. An optical wavelength demultiplexer comprising: 

input means for receiving a plurality of light signals having 
different wavelengths; 

optical conversion means for converting the differences in 
the wavelengths of the received light signals into a differ- 
ence in spatial power distribution of the received light 
signals, the light signals being received at an input termi- 
nal surface of said optical conversion means and propagat- 
ing with respective propagation constants through the 
optical conversion means onto an output terminal surface 
of said optical conversion means where said spatial power 
distribution is output, said spatial power distrubution 
being in accordance with the difference between respec- 
tive propagation constants which are dependent on the 
respective wavelengths of the received light signals; and 

pattern recognition means for recognizing patterns of said 
spatial power distribution and outputting signals indica- 
tive of the recognized spatial power distribution pattern. 


5,099,115 
TUBULAR MEMBERS INSPECTION APPARATUS 
HAVING AN INSPECTION WINDOW AND MEANS FOR 
CORRELLATING REFLECTED LIGHT TO WINDOW 
DAMAGE 
John S. Cruickshank, Perthshire, Scotland, assignor to Univer- 
sal Vision Company, Hazelwood, Mo. 
Filed Jun. 27, 1990, Ser. No. 546,096 
Claims priority, application United Kingdom, Jun. 29, 1989, 
8914960 
Int. Cl.5 HO1JS 5/16 
US. Cl. 250—236 14 Claims 
1. An inspection apparatus for internally inspecting a tubular 
member, said apparatus including a body having an inspection 
window, means for locating said body in said tubular member, 
means for projecting a light beam through said window to 
illuminate an axial extending strip of the entire interior circum- 
ference of the tubular member, means for receiving energy 
reflected by said window and from the interior surface of the 


rior surface of the tubular member for determining damage of 
said tubular member interior surface. 


5,099,116 
OPTICAL DEVICE FOR MEASURING DISPLACEMENT 
Robert A. Hoult, Bethel, Conn., assignor to The Perkin-Elmer 
Corporation, Norwalk, Conn. 
Filed Oct. 25, 1990, Ser. No. 603,587 
Int. Cl.5 HO1J 40/14 
U.S. Cl, 250—237 G 


1. A device for measuring displacement, comprising: 

aperture means defining an optical aperture area in an aper- 
ture plane, the aperture area being intersected by a central 
plane defined perpendicularly to the aperture plane; 

light source means for directing incident light rays to the 
aperture area; 

an optical grating formed of a plurality of alternating first 
stripes and second stripes having equal widths, the first 
stripes being configured to pass incident light rays and the 
second stripes being configured to block incident light 
rays, the grating being disposed substantially in the aper- 
ture plane with the stripes parallel to the central plane and 
respective subpluralities of the first stripes and the second 
stripes located in the aperture area, so that the incident 
light rays are at least partially passed as beams by the first 
stripes in the aperture area; 

imaging means disposed to focus at the aperture area an 
image of the grating in unity magnification, the imaging 
means being receptive of the beams so as to return the 
beams back to the aperture area, the grating being config- 
ured such that the beams may be further passed by the first 
stripes or the second stripes in the aperture area as return 
light with a return light intensity; and 

detector means for detecting the return light intensity; 

the grating having a selectable lateral position in the aper- 
ture plane, the lateral position being displaceable perpen- 
dicularly to the central plane, whereby a corresponding 
responsiveness of the return light intensity to the lateral 
position provides a measure of displacement of the grating 
relative to the central plane. 
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5,099,117 
SCANNING TUNNEL MICROSCOPE CAPABLE OF 
DETECTING ELECTRONS EMANATING FROM A 
SPECIMEN 

Josef Frohn, Herzogenrath, and Harald Ibach, Aachen-Ver- 

lautenheide, both of Fed. Rep. of Germany, assignors to For- 

schungszentrum Juelich GmbH, Juelich, Fed. Rep. of Ger- 

many 

Filed Jun. 5, 1990, Ser. No. 533,406 

Claims priority, application Fed. Rep. of Germany, Jun. 5, 

1989, 3918249 
Int. Cl.5 HO1J 37/252, 41/48 

U.S. Cl. 250—306 


1. A scanning tunnel microscope simultaneously capable of 
tunnel microscopy and/or detecting secondary electrons ema- 
nating from a specimen and/or detecting scattered electrons 
scattered by said specimen comprising: 

a specimen holder means for holding said specimen: 

a tunnel and emission tip in front of said specimen for tunnel- 

ling and for emitting electrons towards said specimen; 
means for xyz-movement of said tip in relation to said speci- 
men; 
means for applying varying potential to said tip against said 
specimen for tunnelling and for emission of electrons 
towards said specimen, said electrons inducing secondary 
electrons or being scattered by said specimen resulting in 
secondary or scattered electrons; 
cylindrical mirror analyzer means, arranged coaxially to said 
tunnel and emission tip, for energy dispersive focusing 
said scattered electrons and said secondary electrons; and 

detector means for detecting said electrons passing said 
analyzer. 


5,099,118 
DUAL SENSOR SCANNER FOR MEASURING WEIGHT 
OF PAPER AND RELATED SHEET PRODUCTS 
Kenneth E. Francis, 21837 NE. Allworth Rd., Battleground, 
Wash. 98604 
Filed May 30, 1991, Ser. No. 707,617 
Int. Cl.5 GOIN 23/00, 21/35 
U.S, Cl. 250—308 20 Claims 
1. Apparatus for measuring the weight of a material, com- 
prising: 
an optical sensor for sensing light shining through a material 
web portion and generating therefrom a first signal indica- 
tive of the weight; 
a nuclear sensor mounted adjacent to the optical sensor for 
sensing particles passing through the material web portion 
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and generating therefrom a second signal indicative of the 
weight; and 


calibrating circuitry for calibrating the optical sensor signal 
to the nuclear sensor signal as the sensors sense the weight 
of the same portion of the material web. 


5,099,119 
RADIATION IMAGE RECORDING AND READ-OUT 
APPARATUS 

Kazuo Horikawa, Kanagawa, Japan, assignor to Fuji Photo Film 

Co., Ltd., Kanagawa, Japan 

Filed Dec. 14, 1990, Ser. No. 627,902 
Claims priority, application Japan, Mar. 19, 1988, 63-66743 
Int. Cl.5 GOIN 23/04 


U.S. Cl, 250—327.2 4 Claims 


1. An image recording and read-out apparatus comprising: 

an endless recording belt having a stimulable phosphor 
layer, 

a group of conveyor rollers for supporting and circulating 
said recording belt, 

an image recording section for recording a radiation image 
of an object on said stimulable phosphor layer by exposing 
said stimulable phosphor layer to a radiation passing 
through said object, 

an image read-out section consisting of a stimulating ray 
source for emitting stimulating rays for scanning said 
stimulable phosphor layer carrying said radiation image 
stored thereon, and a photoelectric read-out means for 
detecting light emitted from said stimulable phosphor 
layer scanned with said stimulating rays to obtain an elec- 
tric image signal, 

an erasing section for, prior to the next image recording on 
said stimulable phosphor layer for which the image read- 
out has been conducted in said image read-out section, 
exposing said stimulable phosphor layer to erasing light to 
release the radiation energy remaining on said stimulable 
phosphor layer, 

a snaking detection means for detecting the amount and 
direction of snaking of said recording belt, and 

a snake suppression means for suppressing snaking of said 
recording belt which, in response to the output of said 
snaking detection means, swings the axis of rotation of a 
prescribed one of said group of conveyor rollers in a 
direction which produces substantially no change in the 
length of the conveyance path of said recording belt, 
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wherein said prescribed one of said group of conveyor 
rollers is swung about one end of a shaft thereof, and 
wherein said prescribed one of said group of conveyor 
rollers i moved within a plane having an angle of 45 de- 
grees with respect to an angle at which said recording belt 
approaches said prescribed one of said group of conveyor 
rollers and an angle at which said recording belt leaves 
said prescribed one of said group of conveyor rollers. 


5,099,120 
THERMAL-RADIATION DETECTORS, DETECTION 
SYSTEMS AND THEIR MANUFACTURE 
Andrew A. Turnbull, Reigate, England, assignor to U.S. Philips 

Corporation, New York, N.Y. 
Filed Jun. 19, 1990, Ser. No. 540,080 
Claims priority, application United Kingdom, Jun. 20, 1989, 
8914109; Apr. 6, 1990, 9007874 
Int. Cl.5 G01J 5/20 


U.S. Cl. 250—338.2 14 Claims 


ye 


{ 


1. A thermal-radiation detector comprising a group of infra- 
red detector elements of ferroelectric and/or pyroelectric 
material the temperatures of which change in response to 
incident thermal-radiation, and a flexible substrate of electri- 
cally and thermally insulating polymer material having first 
and second opposite faces on the first of which the detector 
elements are mounted, characterised in that the substrate com- 
prises elastic material into which grooves extend from the first 
face of the substrate so as to form a group of flexible platform 
areas on each of which a respective detector element is 
mounted. 

12. A thermal-radiation detection system comprising a group 
of infrared detector elements of ferroelectric and/or pyroelec- 
tric material the temperatures of which change in response to 
incident thermal-radiation, a substrate of electrically and ther- 
mally insulating material having first and second opposite faces 
on the first of which the detector elements are mounted, and 
modulation means in front of the detector elements for periodi- 
cally modulating the transmission of the thermal-radiation to 
the detector elements thereby determining a transmission fre- 
quency for the incidence of the thermal-radiation on the detec- 
tor elements, characterized in that the first face of the substrate 
is divided by grooves of width w and depth d into a group of 
platform areas corresponding to the group of detector ele- 
ments whereby each detector element is mounted on a respec- 
tive platform area of the substrate, in that the grooves are 
sufficiently deep and wide that the distance (2d + w) is at least 
as large as the thermal diffusion distance for heat flow in the 
substrate from the detector elements at the transmission fre- 
quency for the incidence of the thermal-radiation on the detec- 
tor elements. 
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5,099,121 
TEMPERATURE MEASURING METHOD USING 
INFRARED SENSORS AND PROCESSOR 
John B. Allen, Richardson, Tex., assignor to Texas Instruments 
Incorporated, Dallas, Tex. 
Filed May 11, 1990, Ser. No. 521,967 
Int. Cl.5 G01J 5/00; GOIN 25/00 
U.S. Cl. 250—339 


A SENSOR DESIGN SCHEMATIC 


1. A method of measuring the temperature and emissivity of 
a remote body, comprising the steps of: 

(a) determining the frequency range of radiation emitted by 
the body whose temperature and emissivity is to be mea- 
sured; 

(b) providing a sensor for detecting radiation in predeter- 
mined different frequency bands within said frequency 
range; 

(c) determining the different frequency bands to be covered 
by said sensor and other sensor parameters by deriving an 
expression for irradiance at the focal plane of said sensor, 
applying the outputs of said sensor in said expression for 
irradiance to obtain an expression for sensor output at 
each said frequency band formulating and inverting Fish- 
er’s Matrix for bounds on estimation accuracy and choos- 
ing spectral frequency bands and other sensor parameters 
to minimize the bounds on the estimation accuracy to 
provide the sensor parameters; 

(d) sensing the energy radiated by the remote body whose 
temperature is to be measured by said sensor; 

(e) providing an output from said sensor of the amount of 
energy measured in each frequency band; 

(f) providing a processor; 

(g) sending the outputs from said sensor to said processor; 

(h) determining the temperatures and emissivity of said body 
in said processor from the outputs of said sensor; and 

(i) providing an output from said process indicative of the 
measured temperature and emissivity. 


5,099,122 
METHOD FOR EVALUATION OF TRANSITION 
REGION OF SILICON EPITAXIAL WAFER 

Katsuhiko Miki, Gunma, Japan, assignor to Shin-Etsu Handotai 

Co., Ltd., Tokyo, Japan 

Filed Nov. 27, 1989, Ser. No. 441,304 
Claims priority, application Japan, Nov. 25, 1988, 63-296321 
Int. C1.5 GO1B 11/02 

US. Cl. 250—341 3 Claims 

1. A method for the evaluation of the extent of the transition 
region of a silicon epitaxial wafer having a vapor phase growth 
single crystal layer on a substrate of a silicon single crystal 
having a dopant concentration not less than 1 x10!8 
atoms/cm}, comprising: irradiating with infrared radiation a 
surface of a sample of a silicon epitaxial wafer in which a vapor 
phase growth single crystal layer is formed on a substrate of a 
silicon single crystal having a dopant concentration not less 
than 1x 10!8 atoms/cm}, obtaining a waveform of interfero- 
gram signals by measuring the intensity of the interference 
fringe which corresponds to plural optical path differences for 
light rays reflected from the surface of said sample and the 
growth interface between the vapor phase growth silicon 





2450 OFFICIAL GAZETTE MARCH 24, 1992 


single crystal layer and a substrate and the vicinity of the 
growth interface by measurement of the intensity of light of 
the interference fringe employing a Michelson interferometer; 


LEFT SIDE BURST RIGHT SIDE BURST 
i 12 


and obtaining the extent of said transition region of the epitax- 
ial wafer from characteristics of a waveform between the 
maximum peak and a peak adjacent thereto in the side burst 
region in the interferogram signal. 


5,099,123 
METHOD FOR DETERMINING BY ABSORPTION OF 
RADIATIONS THE CONCENTRATION OF SUBSTANCES 
IN ABSORBING AND TURBID MATRICES 
Hannu Harjunmaa, Vessy, Switzerland, assignor to Biosensors 
Technology, Inc., Worcester, Mass. 
Filed May 23, 1990, Ser. No. 527,514 
Claims priority, application European Pat. Off., May 23, 
1990, 89 81 0382.5 
Int. Cl.5 G01 1/16 
U.S. Cl. 250—345 11 Claims 


SAMPLE Z DETECTOR DISPLAY 
7 a 


INTENSITY 
CONTROL 
13 


WAVELENGTH 
CONTROL 
12 


1. A method for determining and measuring in a sample 
matrix the concentration of an analyte which absorbs substan- 
tially monochromatic electromagnetic radiations of wave- 
length A), this analyte being dissolved or dispersed in the 
sample matrix, this method comprising the steps of: 

a) selecting another electromagnetic radiation of wave- 
length A2 at which the analyte does not substantially ab- 
sorb, the absorption coefficient of the matrix background 
being substantially the same at A2 and at Aj; 

b) by means of a source, generating a probing beam with 
alternant intensity controllable half-periods at A; and A2, 
and splitting this beam with beam-splitter means into a 
reference split beam and a probe beam to be applied to the 
sample matrix, interaction of this probe beam and the 
sample matrix resulting into a response beam representa- 
tive of the absorption of the probe beam by the sample 
matrix; 

c) detecting said response beam by a first detector sensitive 
to both A; and A2 thus providing a detected AC test signal 
and detecting the split beam with a reference detector thus 
providing a comparison signal; 

d) optically controlling the intensity ratio of A; and Az half- 
periods using the signal from the second detector to cali- 
brate the probing beam so that the AC signal of the first 


detector is essentially zero in the absence of the analyte in 
the sample matrix; 

e) shining the calibrated probing beam to a sample matrix 
containing a concentration of the analyte, whereby a 
nonzero signal arises at the first detector, the value of this 
detected signal being representative of said desired deter- 
mination and measurement. 


5,099,124 
LEVEL DETECTING APPARATUS 
Royal H. Benson, 1522 19th Ave. N., Texas City, Tex. 77590 
Filed Jul. 24, 1990, Ser. No. 557,625 
Int. Cl.5 GO1F 23/00; GOIN 23/09; GO1T 3/00 
U.S. Cl. 250—357.1 9 Claims 








1. An apparatus for detecting the interface between a hydro- 
gen-containing substance and a second substance of a different 
hydrogen content in a vessel comprising: 

a first elongate source body containing a source of fast neu- 
trons, said first elongate body having a length to diameter 
ratio of at least about 4 and providing a substantially 
uniform flux density of fast neutrons radiating outwardly 
along the length of said first elongate body; 

a second elongate detector body, said detector body com- 
prising a stacked array of individual detector modules, 
each of said detector modules being selectively, indepen- 
dently operative to detect slow neutrons, each of said 
detector modules having an output linearly responsive to 
the number of slow neutrons detected by said respective 
detector module; 

means for summing said outputs to produce a total detector 
output which correlates with the approximate location of 
said interface and alternatively switching between said 
total output and said outputs of said individual detector 
modules, said means for summing being operative to select 
a first output of a first individual detector module adjacent 
said approximate location of said interface, said first out- 
put of said first individual detector correlating to said 
location of said interface more accurately than said total 
output; 

said source body and said detector body being disposed in 
substantially parallel relationship to one another, in suffi- 
cient proximity to one another and to said vessel and in 
overlapping relationship to said interface whereby the 
output from said detector body varies substantially lin- 
early with the change in position of said interface in said 
vessel. 
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5,099,125 
SHEET MATERIAL SENSOR COMPENSATION 
Ake A. Hellstrom, Columbus, Ohio, assignor to ABB Process 
Automation Inc., Columbus, Ohio 
Filed Feb. 15, 1991, Ser. No. 655,620 
Int. Cl.5 GO1B 5/04, 5/06; GOIN 23/00 
US. Cl. 250—358.1 


1. An improved basis weight measuring device comprising: 

a basis weight gauge including a radiation source and a 
radiation sensor, said source and said sensor being dis- 
posed at opposite sides of a gap through which passes a 
sheet of material to be measured, said sensor providing 
signals indicative of the basis weight of the sheet; and 

means for continuously measuring said gap and adjusting 
said sensor signals in response thereto; the improvement 
wherein said gap measuring means comprises: 
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coupled to a radiation-sensitive diode and at least the active 
parts of the transistors being arranged more closely to each 
other in the semiconductor body than are the radiation-sensi- 
tive diodes to which they are coupled, and a focusing arrange- 
ment comprising means for projecting a light beam onto a 
surface, means for deflecting a part of the light beam and 
means for splitting up the deflected beam into at least two 
beams, which project luminous spots onto said radiation-sensi- 
tive semiconductor device, which generates signals for stabiliz- 
ing the position of the said light beam with respect to the said 
surface. 


5,099,127 
PORTABLE INTENSITOMETER AND APPARATUS FOR 
CENTRALIZED CONTROL OF EXPOSURE USING THE 
INTENSITOMETER 

Hiroshi Kitaguchi, Naka; Shigeru Izumi, Suginami; Satoshi 
Suzuki, Mito; Satoru Kawasaki, Hitachi; Masahiro Kondo, 
Hitachi; Shinji Mitani, Hitachi; Tatsuo Hayashi, Hitachi, and 
Yukito Koiwa, Hitachi, all of Japan, assignors to Hitachi, 
Ltd., Tokyo, Japan 


caliper means for measuring the thickness of said sheet of poy No, PCT/JP88/00086 § 371 Date Sep. 30, 1988, § 102(e) 
material, said caliper means including a first portion riding . A pare > 
on said sheet as it passes through said gap and urging said 
sheet against a first side of said gap; and 

first portion sensing means for measuring the distance be- 
tween a reference point on said first portion of said caliper 
means and the second side of said gap. 


5,099,126 
PHOTOSENSITIVE SEMICONDUCTOR DEVICE 
HAVING RADIATION SENSITIVE DIODES AND 
PHOTOCURRENT AMPLIFICATION 
Martinus P. M. Bierhoff, and Job F. P. Van Mil, both of Eind- 
hoven, Netherlands, assignors to U.S. Philips Corp., New 
York, N.Y. 
Filed May 17, 1990, Ser. No. 525,284 
Claims priority, application Netherlands, Jun. 2, 1989, 
8901401 
Int. Cl.5 HO1L 27/14 


U.S. Cl. 250—370.1 5 Claims 


¢ j—z 


5. A radiation-sensitive semiconductor device having a semi- 
conductor body comprising at least two radiation-sensitive 
diodes, on which a luminous spot can be imaged, and means for 
amplifying the photocurrent generated by the luminous spot, 
characterized in that said means comprises transistors, which 
are arranged outside the area of the semiconductor body occu- 
pied by the radiation-sensitive diodes, each transistor being 


Date Sep. 30, 1988, PCT Pub. No. WO88/05923, PCT Pub. 
Date Aug. 11, 1988 
PCT Filed Feb. 1, 1988, Ser. No. 274,998 
Claims priority, application Japan, Feh. 2, 1987, 62-20414; 
Apr. 13, 1987, 62-88820 
Int. Cl.5 GO1T 1/02 


U.S. Cl. 250—370.07 17 Claims 


1. An intensitometer capable of being carried by hand com- 
prising a radioactive radiation detector, operation processing 
means for digitally processing output signals of said radioac- 
tive radiation detector, means for producing a processed result 
of said operation processing means, storage means for storing 
exposure control values and exposure history data of an indi- 
vidual person, and an interface which is connected to said 
storage means and to said operation processing means to input 
or output the data relative to external equipment, wherein said 
operation processing means carries out an exposure control 
calculation for an individual person relying upon the output 
signals from said radioactive radiation detector and upon read 
signals from said storage means, wherein said storage means 
further stores data for confirming an individual person. 
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5,099,128 
HIGH RESOLUTION POSITION SENSITIVE DETECTOR 
Roger Stettner, 2441 Foothill La., Santa Barbara, Calif. 93105 
Filed Mar. 17, 1989, Ser. No. 325,137 
Int. Cl.5 HO1L 27/146 


US. Cl. 250—370.11 45 Claims 
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1. A position sensitive high resolution detector, said detector 

scintillator, 

a microchannel plate amplifier array optically coupled to 
said scintillator and comprising a plurality of microchan- 
nels, each microchannel having a diameter substantially 
less than the resolution of said detector, and comprising a 
photocathode and a surface adapted to emit secondary 
electrons when bombarded with primary electrons, 

a layer comprising one or more sensor chips each adapted to 
receive electrons from said microchannel plate amplifier 
and comprising 

a substrate, and 

a sensor array of anodes on said substrate, each anode 
adapted to change state in response to the emission of 
electrons from adjoining channels of said microchannel 
plate amplifier, 

said detector further comprising sensor electronics adapted 
to read out data indicative of the location of the anodes 
whose state has changed. 


5,099,129 

MULTIPLE SAMPLE RADIOACTIVITY DETECTOR 
Brian R. Pullan, 167 Bramhall Lane South, Bramhall, Stockport, 

England SK7 2NG 
PCT No. PCT/GB85/00532, § 371 Date Sep. 18, 1986, § 102(e) 

Date Sep. 18, 1986, PCT Pub. No. WO86/03332, PCT Pub. 

Date Jun. 5, 1986 

PCT Filed Nov. 20, 1985, Ser. No. 18,671 
Int. Cl.5 GO1IT 1/185 
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1. A detector head assembly capable of simultaneously de- 
tecting radioactive emissions from a multiplicity of samples, 
said assembly comprising: 

(a) a sample holder which defines a multiplicity of sample 

receiving zones; 

(b) a structure defining a multiplicity of drift chambers cor- 
responding respectively with said sample receiving zones, 
the structure defining each of said drift chambers having 
one or more apertures for passage therethrough of ions 
resulting from ionization of gas within said chambers due 
to radioactive emission; 

(c) detecting electrode means including an array of anodes 
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which are disposed transversely to an array of cathodes so 
as to define therewith a plurality of crossing points, said 
crossing points being disposed so as to correspond with 
the respective apertures in said structure; and 

(d) means for isolating neighbouring regions in the vicinity 
of said crossing points so as to reduce, or substantially 
eliminate mutual interference between adjacent crossing 
points; 

the arrangement being such that a potential difference can be 
applied across the sample holder and said structure to 
create a field within each of said drift chambers, which 
field causes said ions to pass through said apertures for 
detection by the respective crossing points, said field 
being applied to improve the detection gain of the detec- 
tor head assembly. 


5,099,130 
APPARATUS AND METHODS RELATING TO 
SCANNING ION BEAMS 

Derek Aitken, Surbiton, England, assignor to Superion Limited, 

Surbiton, England 

Filed Mar. 5, 1991, Ser. No. 664,665 
Claims priority, application United Kingdom, Mar. 8, 1990, 
204 


Int. Cl.5 HO1S 37/147 


USS. Cl. 250—396 R 18 Claims 
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1. Apparatus for converting an angularly scanned ion beam 
into a parallel scanned ion beam, comprising electrostatic 
deflection means for receiving an angularly scanned ion beam 
and for deflecting the ion beam in a plane transverse to the 
angular scanning of the beam to a direction which remains 
substantially constant throughout the angular scanning of the 
beam. 


5,099,131 
ACQUISITION AND TESTING OF LATENT 
FINGERPRINTS USING UPCONVERSION 
Patrick C. Brownrigg, Long Beach; Slava A. Pollack, Palos 
Verdes Estates, and Victor Vali, Laguna Hills, all of Calif., 
assignors to Hughes Aircraft Company, Los Angeles, Calif. 
Filed Dec. 7, 1990, Ser. No. 623,858 
Int. Cl.5 G01J 1/58 


US. Cl. 250—458.1 15 Claims 


1. A system for detecting a fingerprint using an upconver- 
sion material adapted for deposition on the fingerprint, the 
material being capable of upconverting radiation at a first 
predetermined wavelength into radiation at a second wave- 
length when irradiated with radiation at the first predeter- 
mined wavelength, the system comprising: 

a light source comprising means for providing radiation at 
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the first predetermined wavelength to cause upconversion shape of the charged particle beam into respective predeter- 


in said material; 
detection means comprising a detector array for receiving 


mined shapes, said apertures of the stencil mask including at 


least a predetermined aperture shape, said charged particle 


radiation at the second wavelength to provide an image; beam exposure method comprising the steps of: 


and 

a plurality of bidirectional light coupling means for dispo- 
sition between the light source and the fingerprint for 
coupling radiation at the first predetermined wavelength 
to the fingerprint in said bidirectional means, and for 
disposition between the detection means and the finger- 
print for coupling radiation at the second wavelength 
from the fingerprint to the detection means in said bidirec- 
tional means; 

whereby radiation provided by the light source that irradi- 
ates the fingerprint is converted to radiation detectable by 
the detection means as a result of upconversion, to pro- 
vide an image of the fingerprint. 


5,099,132 
DOSIMETER 
Keiji Ueno; Akisato Katanosaka, and Noriko Matoba, all of 
Osaka, Japan, assignors to Sumitomo Electric Industries, 
Ltd., Osaka, Japan 
Continuation of Ser. No. 670,409, Mar. 15, 1991, abandoned, 
which is a continuation of Ser. No. 128,241, Dec. 3, 1987, 
abandoned. This application Sep. 17, 1991, Ser. No. 760,841 
Claims priority, application Japan, Dec. 4, 1986, 61-290231; 
Feb. 2, 1987, 62-22914 
Int. Cl.5 GO1T 1/02 


U.S. Cl. 250—474,1 13 Claims 


QAM} 
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1. A dosimeter comprising: 
a support; 
a polymer layer containing halogen atoms provided on said 
support; and 
a radiation-sensitive layer provided on said polymer layer, 
comprising: 
(a) a polymer containing halogen atoms; 
(b) a pH-sensitive indicator dye; and 
(c) an epoxy compound in an amount such that the dosim- 
eter is capable of determining an exposure of more than 
10 Mrad by change of color of said radiation-sensitive 
layer; 
wherein said pH-sensitive indicator dye is selected from the 
group consisting of phenolphthalein, Methyl Yellow, Bromo- 
thymol Blue, Bromophenol Blue, Thymol Blue, Methyl Red, 
and Bromocresol Green. 


5,099,133 
CHARGED PARTICLE BEAM EXPOSURE METHOD 
AND APPARATUS 
Akio Yamada, Kawasaki, Japan, assignor to Fujitsu Limited, 
Kawasaki, Japan 
Filed Mar. 15, 1991, Ser. No. 669,988 
Claims priority, application Japan, Mar. 20, 1990, 2-72331 
Int. Cl.5 HO1J 37/04 
U.S. Cl. 250—492.2 19 Claims 
1. A charged particle beam exposure method for exposing a 
pattern on an exposing surface in accordance with an exposure 
process using a charged particle beam which has a rectangular 
cross sectional shape and is deflected to pass through a selected 
one of a plurality of apertures provided in a stencil mask 
thereby for selectively forming the rectangular cross sectional 


storing, prior to an exposure process, deflection data indica- 
tive of a deflection quantity of the charged particle beam 
for forming the rectangular cross sectional shape of the 
charged particle beam into a predetermined shape of a 
desired size using and corresponding to the shape of the 
predetermined aperture of the stencil mask with reference 
to a reference deflection quantity in accordance with 
which the cross sectional area of the charged particle 
beam passing through the predetermined aperture be- 
comes zero; 

detecting, after start of the exposure process, the position of 
the charged particle beam on the stencil mask relative to 


the predetermined aperture when the charged particle 
beam is deflected by the reference deflection quantity so 
as to obtain an error between the detected position of the 
charged particle beam on the stencil mask and the refer- 
ence position at which the cross sectional area of the 
charged particle beam passing through the predetermined 
aperture becomes zero; 

calculating, based on the obtained error, deflection correc- 
tion data for correcting the reference deflection quantity 
so that the charged particle beam is deflected to the refer- 
ence position on the stencil mask and thereby calibrating 
the deflection quantity of the charged particle beam; and 

correcting the stored deflection data based on the calculated 
deflection correction data when making the exposure 
process using the predetermined aperture of the stencil 
mask. 


5,099,134 
COLLIMATOR AND A METHOD OF PRODUCING A 
COLLIMATOR FOR A SCINTILLATOR 

Daisuke Hase, Kanagawa; Takayuki Satoh, Shizuoka, and Kenji 

Ushimi, Kanagawa, all of Japan, assignors to Kabushiki Kai- 

sha Toshiba, Kawasaki, Japan 

Filed Jun. 15, 1990, Ser. No. 538,763 

Claims priority, application Japan, May 27, 1988, 63-128433; 

Mar. 28, 1989, 1-73917; Oct. 4, 1989, 1-257733 
Int. Cl.5 G21K 1/02 

U.S. Cl. 250—505.1 

1. A collimator comprising: 

a first array of plural radiation shielding longitudinally ex- 
tending plates arranged parallel to each other and each 
having plural slits formed therein; and 

a second array of plural radiation shielding longitudinally 
extending plates arranged perpendicular to the planes of 
the plates of the first array and fitted in the slits of plates 
of the first array to define plural radiation passages be- 
tween adjacent plates of the first array and adjacent plates 
of the second array; 


28 Claims 
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wherein the slits of the plates of the first array are formed at 
predetermined angles selected so that upon intermeshing 


wel \ 


of the plates of the first and second arrays, said radiation 
passages are focused on a common focal line. 


5,099,135 
X-RAY HAND SHIELD 
Roderique S. Gemmill, Davie, Fla., assignor to Radiation Con- 
cepts, Inc, Fort Lauderdale, Fla. 
Filed Aug. 3, 1990, Ser. No. 562,331 
Int. Cl.5 G21F 3/02 
US. Cl. 250—516.1 


1. Radiation shielding apparatus adapted to shield a person’s 
hands and wrists from radiation during the taking of x-ray 
pictures of an object while being held by the person having the 
x-ray shields attached to his hands and wrists, comprising 

a first flat portion covering a backside of the person’s hand 

and a second flat portion covering a backside of the per- 
son’s wrist, 

said first flat portion having finger means attached thereto 

for allowing attachment of a person’s fingers to said first 
flat portion; and 

whereby an underside of the person’s hand is free of any 

covering, other than said finger attaching means, allowing 
said person to grip an object with a bare hand while said 
first flat portion shieldingly covers the backside of said 
person’s hand. 


5,099,136 
Patent Not Issued For This Number 


5,099,137 
LOOPBACK TERMINATION IN A SCSI BUS 

Thomas W. Lattin, Jr., Houston, Tex., assignor to COMPAQ 

Computer Corporation, Houston, Tex. 

Filed Nov. 13, 1990, Ser. No. 612,309 
Int. Cl.5 HO1B 1/1/00; HOSK 1/14 

USS. Cl. 307—147 2 Claims 

1. A small computer system interface (SCSI) for connection 
between a host computer and one or more peripheral devices 
comprising: 

a controller for controlling one or more peripheral devices, 
said controller being electrically connectable to the host 
computer and comprising a first set of terminating resis- 
tors; 

a signal board physically remote from the host computer and 
comprising a second set of terminating resistors, a first 
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cable connector, a second cable connector and a third 
cable connector with said first cable connector in electri- 
cal communication with said second cable connector and 
with said third cable connector in electrical communica- 
tion with said second set of terminating resistors; 

first cable electrically connecting the controller to the 
signal board via the first cable connector; 


second cable having a first end, a second end and at least 
one electrical connector situated between the first end and 
the second end for electrical connection to a peripheral 
device, said first end connected to the second cable con- 
nector of the signal board and said second end connected 
to the third cable connector of the signal board. 


5,099,138 
SWITCHING DEVICE DRIVING CIRCUIT 


Masanori Fukunaga, Fukuoka, Japan, assignor to Mitsubishi 


Denki Kabushiki Kaisha, Tokyo, Japan 
Filed Jul. 12, 1990, Ser. No. 551,995 


Claims priority, application Japan, Nov. 22, 1989, 1-305346 


Int. Cl.5 HO3K 17/60 
9 Claims 


1. A switching device driving circuit for driving first and 


second switching devices being totem-pole connected between 
a high-potential power terminal and a low-potential power 
terminal, comprising: 


first monitoring means comprised of an inverter having a 
predetermined threshold voltage connected to a control 
electrode of said first switching device for comparing a 
voltage of said control electrode of said first switching 
device with said threshold voltage to monitor on/off 
states of said first switching device to provide a first moni- . 
toring signal; 

second monitoring means connected to said second switch- 
ing device for monitoring on/off states of said second 
switching device to provide a second monitoring signal; 


command signal providing means for providing a first com- 


mand signal directing on/off of said first switching device 
and a second command signal directing on/off of said 
second switching device; 


first driving means connected to said second monitoring 


means and said command signal providing means for 
receiving said second monitoring signal and said first 
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command signal to supply a first driving signal, for turn- 
ing on said first switching device, to said first switching 
device when said second monitoring signal indicates an off 
state of said second switching device and said first com- 
mand signal directs turn-on of said first switching device; 
and 

second driving means coupled to said first monitoring means 
and said command signal providing means for receiving 
said first monitoring signal and said second command 
signal to supply a second driving signal for turning on said 
second switching device to said second switching device 
when said first monitoring signal indicates an off state of 
said first switching device and said second command 
signal directs turns-on of said second switching device. 


5,099,139 
VOLTAGE-CURRENT CONVERTING CIRCUIT HAVING 
AN OUTPUT SWITCHING FUNCTION 

Kouichi Nishimura, Tokyo, Japan, assignor to NEC Corpora- 

tion, Tokyo, Japan 

Filed May 24, 1990, Ser. No. 528,953 
Claims priority, application Japan, May 24, 1989, 1-132005 
Int. Cl.5 HO3K 3/023, 5/00 


US. Cl. 307—261 7 Claims 


10 
OPERATIONAL 6 
AMPLIFIER lor 


OUTPUT 
CURRENT 

1. A voltage-current converting circuit having an output 
switching function, comprising an operational amplifier having 
a non-inverting input connected to an input terminal, a resistor 
having one end connected to a reference potential line and the 
other end connected to an inverting input of the operational 
amplifier, first and second transistors of the same conduction 
type having commonly connected emitters connected to the 
inverting input of the operational amplifier, and an electronic 
switch means for alternatively supplying an output of the 
operational amplifier to either a base of the first transistor or a 
base of the second transistor so that a base-emitter path of the 
transistor having the base connected to the output of the opera- 
tional amplifier through the electronic switch means forms a 
feedback loop starting from the output of the operational 
amplifier and returning to the inverting input of the operational 
amplifier, and a collector of the transistor receiving the output 
of the operational amplifier through the electronic switch 
means supplies a current output. 


5,099,140 
SYNCHRONOUS CLOCK SOURCE SELECTOR 
Dan S. Mudgett, Austin, Tex., assignor to Advanced Micro 
Devices, Inc., Sunnyvale, Calif. 
Filed Aug. 31, 1990, Ser. No. 575,594 
Int. Cl.5 HO3K 5/13, 19/00 
U.S. Cl. 307—269 19 Claims 
1. A clock source selector for providing at least one set of 
lock signals selected from a plurality of clock sources, said 
clock source selector providing a synchronized transition from 
an old clock source to a new clock source and comprising: 
gate means having first and second inputs and an output for 
providing said clock signals; 
clock source select means coupled between said plurality of 
clock sources and said gate means first input for providing 
said gate means with clock signals from selected ones of 
said clock sources responsive to selection signals; 
detect means for detecting a change in said selection signals 
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representing a change from an old clock source to a new 
clock source; and 
synchronizing means responsive to said detect means and 


coupled to said gate means second input for disabling said 
gate means in synchronism with said old clock source and 
thereafter enabling said gate means in synchronism with 
said new clock source. 


5,099,141 
CLOCK SIGNAL SWITCHING CIRCUIT 
Yukio Utsunomiya, Tokyo, Japan, assignor to Kabushiki Kaisha 
Toshiba, Kawasaki, Japan 
Filed Sep. 13, 1989, Ser. No. 406,608 
Claims priority, application Japan, Sep. 28, 1988, 63-240713 
Int. Cl.5 HO3K 5/13, 17/00 


USS. Cl. 307—269 1 Claim 


1. A method for switching the output of a clock signal 
switching circuit between a first and a second clock signal in 
response to a change in the level of a frequency switching 
signal, comprising the steps of: 
interrupting the output of the first clock signal when the 
frequency switching signal changes from a first level to a 
second level before the next pulse in the first clock signal; 

after the first clock signal has been interrupted, outputting 
the second clock signal where the time between the out- 
put from said switching circuit of a falling edge of the first 
clock signal and a rising edge of the second clock signal is 
guaranteed to be a minimum of an active portion of the 
second clock signal input to said switching circuit, and to 
be a maximum of a period of the second clock signal plus 
the active portion of the second clock signal; 

interrupting the outputting of the second clock signal when 
the frequency switching signal returns to the first level 
within a maximum of the period of the second clock sig- 
nal; and 

outputting the first clock signal after the second signal has 

been interrupted where the time between the output from 
the said switching circuit of the falling edge of the second 
clock signal and the rising edge of the first clock signal is 
guaranteed to be a minimum of a period of the first clock 
signal plus the active portion of the first clock signal input 
to said switching circuit and to be a maximum of the 
period of the second clock signal plus two periods of the 
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first clock signal plus the active portion of the first clock 
signal input into said switching circuit; 

wherein the output and interrupting of the second clock 
signal and the output of the first clock signal is performed 
in synchronization with the first and second and first clock 
signals, respectively. 


5,099,142 

TRIGGER CIRCUIT WITH SWITCHING HYSTERESIS 
Claude Barre, Miinchen, Fed. Rep. of Germany, assignor to 

Siemens Aktiengesellschaft, Munich, Fed. Rep. of Germany 

Filed Sep. 11, 1990, Ser. No. 581,453 

Claims priority, application European Pat. Off., Sep. 11, 1989, 

89116799.1 
Int. Cl.5 HO3K 3/289, 3/29 


USS. Cl. 307—272.2 4 Claims 


1. A trigger circuit with switching hysteresis comprising a 
first, second and third pair of transistors, each pair of transis- 
tors being emitter-coupled, each transistor having a respective 
emitter, base and collector; a first and a second supply poten- 
tial, and 

(a) a first current source connecting the emitter of each of 

the first pair of transistors with said first supply potential, 
a first and a second load resistor connecting the respective 
collector of the first pair of transistors with said second 
supply potential, a coupling resistor connecting the collec- 
tor of each of the first pair of transistors to one another, a 
controlling input signal connected to the base of one of the 
first pair of transistors and a reference potential connected 
to the base of the other one of the first pair of transistors; 

(b) a second current source connecting the emitter of each of 

the second pair of transistors with said first supply poten- 
tial, the collector of each of the second pair of transistors 
connected with a respective collector of each of the first 
pair of transistors, and the base of each of the second pair 
transistors cross-connected with a respective collector of 
the first pair of transistors; and 

(c) a third current source connecting each emitter of the 

third pair of transistors to the first supply potential, two 
further load resistors connecting the second supply poten- 
tial to a respective collector of said third pair of transis- 
tors, and the base of each of the third pair of transistors 
connected to a respective collector of each of the first pair 
of transistors. 


5,099,143 
DUAL VOLTAGE SUPPLY CIRCUIT WITH 
MULTIPLIER-CONTROLLED TRANSISTOR 
Hideki Arakawa, Kanagawa, Japan, assignor to Sony Corpora- 
tion, Tokyo, Japan 
Division of Ser. No. 421,144, Oct. 13, 1989. This application 
May 8, 1991, Ser. No. 697,205 
Claims priority, application Japan, Oct. 15, 1988, 63-260189; 
Oct. 25, 1988, 63-270523; Oct. 25, 1988, 63-270524 
Int. Cl.5 HO3R 17/06 
U.S. Cl. 307—296.5 3 Claims 
1. A voltage supply circuit for selectively outputting a first 
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voltage or a second voltage by switching them in response to 
a control signal, wherein said first voltage is outputted via a 


MOS transistor switched by a boosted voltage from voltage 
multiplier means. 


5,099,144 
APPARATUS FOR OPTICAL POWER TRANSMISSION 
AND OPTICALLY POWERED SYSTEM 

Yukio Sai, Tokorozawa, Japan, assignor to Kabushiki Kaisha 

Toshiba, Kawasaki, Japan 

Filed Dec. 28, 1989, Ser. No. 458,803 

Claims priority, application Japan, Dec. 28, 1988, 63-328954; 

Jul. 29, 1989, 1-195421 
Int. Cl.5 G02B 27/00 


US. Cl. 250—551 12 Claims 


1. An optically powered system, comprising: 
an optical path for transmitting optical signals; 
a first section including: 

first photoelectric element means for converting a first 
light signal transmitted to the first section through the 
optical path into electric power; 

means for detecting the magnitude of the electric power 
obtained by the first photoelectric element means, 
which produces a first output signal indicating the 
detected magnitude of the electric power; 

a load driven by the electric power obtained by the first 
photoelectric element means, which produces a second 
output signal; and 

first light emitting element means for emitting, to the 
optical path, a second light signal conveying the first 
and second output signals; and 

a second section including: 

second light emitting element means for emitting optical 
power in the form of the first light signal to the first 
photoelectric element means through the optical path; 

second photoelectric element means for converting the 
second light signal transmitted from the first light emit- 
ting element means to the second section through the 
optical path into an electric signal expressing the first 
and second output signals; and 

means for controlling an amount of light emission by the 
second light emitting element means by changing the 
given electric power in accordance with the magnitude 
of the electric power indicated by the first output signal 
expressed in the electric signal obtained by the second 
photoelectric element means, such that the magnitude 
of the electric power at the second photoelectric ele- 
ment means is maintained to be substantially constant. 
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5,099,145 
SYSTEM DISCONNECTION DETECTION CIRCUIT FOR 
A DISTRIBUTED LOCATION POWER SOURCE 


ELECTRICAL 


5,099,146 
CONTROLLED THRESHOLD TYPE ELECTRIC DEVICE 
AND COMPARATOR EMPLOYING THE SAME 


Hiromasa Higasa; Fumihiko Ishikawa; Shigenori Matsumura, Takahiro Miki; Shiro Hosotani, and Toshio Kumamoto, all of 


all of Takamatsu; Takeshi Takemura, and Toshihisa Shimizu, 
both of Kawasaki, all of Japan, assignors to Fuji Electric Co., 
Ltd., Kawasaki and Shikoku Research Institute Incorporated, 
Takamatsu, both of, Japan 
PCT No. PCT/JP90/00463, § 371 Date Oct. 23, 1990, § 102(e) 
Date Oct. 23, 1990, PCT Pub. No. WO90/12440, PCT Pub. 
Date Oct. 18, 1990 
PCT Filed Apr. 5, 1990, Ser. No. 598,703 
Claims priority, application Japan, Apr. 6, 1989, 1-87694; Sep. 
12, 1989, 1-236401; Mar. 7, 1990, 2-53571 
Int. Cl.5 HO2H 3/46, 3/27 


U.S. Cl. 307—140 8 Claims 








1. A system disconnection detection circuit for a distributed 
location power source, for detecting disconnection of the 
power source from a power system, the power source having 
a generating element and an invertor for converting a gener- 
ated DC output from said generating element into an invertor 
AC output, comprising: 

superimposing means for producing a control signal for 

controlling the invertor AC output, wherein said superim- 

posing means comprises: 

first oscillating means for oscillating at a frequency sub- 
stantially proportional to the generated output from 
said generating element; and 

invertor output setting means for producing the control 

signal, the control signal commanding an increasing and 

decreasing of the invertor AC output in synchronism with 

an oscillating period of the first oscillating means; and 
detection means for detecting a system disconnection from 

the power source by detecting a change in the invertor 

AC output inconsistent with the control signal, wherein 

said detection means comprises: 

second oscillator means for producing a pulse train signal 
of a frequency substantially proportional to the value of 
the invertor AC output, or an increase or decrease in 
value of the invertor AC output; 

a counter for upcounting and downcounting the number 
of pulses in the pulse train signal from the second oscil- 
lating means in synchronism with and during an oscil- 
lating period of the first oscillating means, the counter 
counting up to a resultant upcount when the control 
signal commands an increase in the invertor AC output 
and counting down to a resultant downcount when the 
control signal commands a decrease in the invertor AC 
output; and 

means for indicating a system disconnection by comparing 
the resultant upcount and downcount of the counter. 


Hyogo, Japan, assignors to Mitsubishi Denki Kabushiki Kai- 
sha, Tokyo, Japan 

Continuation-in-part of Ser. No. 339,768, Apr. 18, 1989, 
abandoned. This application Jun. 18, 1990, Ser. No. 539,828 
Claims priority, application Japan, Apr. 18, 1988, 63-96266; 

Jun. 29, 1988, 63-162841 
Int. Cl.5 HO3K 5/24, 5/153 
4 Cai 


1. A controlled threshold type electric device comprising: 

a differential amplifier receiving a reference input voltage 
and a feedback input voltage, for amplifying a difference 
between said input voltages and for outputting a result of 
the amplification as a control voltage; 

a first transistor including a front gate and a back gate and 
first and second conductive terminals, and having a prede- 
termined first threshold value, said control voltage being 
inputted to said back gate, said first threshold value being 
controlled by said inputted control voltage, and said first 
and second conductive terminals being put in conductive 
and non-conductive states with respect to each other 
depending on a relation of magnitude between a voltage 
inputted to said front gate and said first threshold value; 

a second transistor including a front gate and a back gate and 
first and second conductive terminals, and having a prede- 
termined second threshold value, an input voltage being 
inputted to said front gate of said second transistor, said 
control voltage being inputted to said back gate of said 
second transistor, said second threshold value being con- 
trolled by said inputted control voltage while maintaining 
a predetermined relation with said first threshold value, 
and said first and second conductive terminals being put in 
conductive and non-conductive states with respect to 
each other depending on a relation of magnitude of said 
input voltage inputted to said front gate and said second 
threshold value; and 

threshold corresponding voltage applying means for apply- 
ing a voltage corresponding to said first threshold value of 
said first transistor to said differential amplifier as said 
feedback input voltage, 

said threshold corresponding voltage applying means in- 
cluding current supplying means having a node connected 
to one of said first and second conductive terminals and to 
said front gate of said first transistor for supplying a small 
current to flow between the first and second conductive 
terminals of said first transistor, said current having a 
magnitude selected to cause a voltage between the front 
gate and the other conducting terminal of the first transis- 
tor to be substantially equal to the first threshold value 
and applying a voltage generated at said node by said 
current flow to said differential amplifier as a feedback 
input voltage. 
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5,099,147 
RAMAN CONVERTER WITH VARIABLE WAVELENGTH 
DISTRIBUTION 
Eduard Gregor, Pacific Palisades; David W. Mordaunt, Canyon 
Country, and Katherine V. Strahm, Manhattan Beach, all of 
Calif., assignors to Hughes.Aircraft Company, Los Angeles, 
Calif. 
Filed Nov. 5, 1990, Ser. No. 608,946 
Int. Cl.5 HO3F 7/00 
U.S. Cl. 359—327 


1. A Raman converter, comprising: 

Raman cell means for receiving an input optical signal and 
generating Stokes shifted waves in response thereto; 

polarization means disposed upstream of said Raman cell 
means for selectively causing the input optical signal to 
propagate therethrough to said Raman cell means with a 
first polarization state or a second polarization state which 
is different from the first polarization state; and 

control means for selectively switching said polarization 
means between the first and second polarization states at a 
predetermined time during receipt of said input optical 
signal by said Raman cell means to thereby generate a 
plurality of Stokes shifted waves having a time-varying 
wavelength distribution. 


5,099,148 
INTEGRATED CIRCUIT HAVING MULTIPLE DATA 
OUTPUTS SHARING A RESISTOR NETWORK 

David C. McClure, Carrollton, and James Brady, Dallas, both of 

Tex., assignors to SGS-Thomson Microelectronics, Inc., Car- 

rollton, Tex. 

Filed Oct. 22, 1990, Ser. No. 601,288 
Int. Cl.5 HO3K 17/16 

U.S. Cl. 307—443 
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1. In an integrated circuit having multiple output terminals, 
an output driver circuit comprising: 
a plurality of output drivers, each comprising: 

a drive transistor, having a conduction path between an 
associated output terminal and a bias voltage, and hav- 
ing a control terminal; and 

a logic circuit, having an output coupled to the control 
terminal of said drive transistor, and having an input for 
receiving a data input signal to be presented at said 
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associated output terminal, said logic circuit having first 
and second bias nodes; 
wherein the first bias nodes of each of said logic circuits are 
connected together; 
and further comprising: 
a first resistor network coupled between said first bias 
nodes of said logic circuits and a first bias voltage termi- 
nal. 


5,099,149 
PROGRAMMABLE INTEGRATED CIRCUIT 
Bill W. Smith, Emmaus, Pa., assignor to AT&T Bell Laborato- 
ries, Murray Hill, N.J. 
Filed Dec. 19, 1990, Ser. No. 630,123 
Int. Cl.5 HO3K 19/177 
US. Cl. 307—465 


Vsg “ss 
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1. A programmable integrated circuit comprising first and 
second pluralities of transistors, each having gate, source and 
drain electrodes; 

column and row address select switches, said gates of said 
first and said second pluralities being connected to said 
column and row address select switches, respectively; 

a plurality of programmable circuits, each circuit being 
connected to the source/drain of one transistor of said 
first plurality of one transistor and of one transistor of one 
transistor of said second plurality; 

each circuit comprising a transistor having gate, source and 
drain electrodes, first and second programmable elements 
connected in series, said gate electrode being connected to 
the common connection of said first and second program- 
mable elements, and said source and drain electrodes 
being connected to the logic path. 


5,099,150 
CIRCUIT BLOCK FOR PROGRAMMABLE LOGIC 
DEVICES, CONFIGURABLE AS A USER-WRITABLE 
MEMORY OR A LOGIC CIRCUIT 
Randy C. Steele, Southlake, Tex., assignor to SGS-Thomson 
Microelectronics, Inc., Carrollton, Tex. 
Division of Ser. No. 414,695, Sep. 29, 1989, Pat. No. 4,975,601. 
This application Aug. 30, 1990, Ser. No. 575,449 
The portion of the term of this patent subsequent to Dec. 4, 2007, 
has been disclaimed. 
Int. Cl.5 HO3K 19/20 
U.S. Cl. 307—465 8 Claims 
1. A circuit block for use in programmable logic devices, 
comprising: 
a decoder; 
a random access memory having a plurality of bits addressed 
by said decoder; 
a read buffer connected to said random access memory for 
reading data output therefrom; 
a write driver connected to said random access memory for 
inputting data thereto; 
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threshold circuit producing the output logic signal at the 
drain of the enhancement mode field effect transistor; 

said reference circuit comprising third load means having a 
first end connected to the first power supply terminal and 
a second end, a second enhancement mode field effect 
transistor having a drain connected to the second end of 
the third load means, a gate connected to the drain of the 
second enhancement mode field effect transistor and fur- 
ther to the gate of the first enhancement mode field effect 
transistor and a source, said second enhancement mode 
field effect transistor producing the internal reference 
signal at the drain thereof, fourth load means having a first 
end connected to the source of the second enhancement 
mode field effect transistor and a second end connected to 
the second power supply terminal, and a second field 
effect transistor having a gate supplied with the external 
reference voltage, a drain connected to the first power 
supply terminal and a source connected to the second 
power supply terminal. 


means for configuring the circuit block to function as user- 
writable memory or to provide a logic function; and 

a plurality of input lines into the circuit block, wherein said 
input lines provide control signals when the circuit block 


is configured to provide a logic function, and wherein said 
input lines provide control and data signals when the 
circuit block is configured to function as user-writable 


memory. 
5,099,152 


SUPERCONDUCTING CIRCUIT HAVING AN OUTPUT 
5,099,151 CONVERSION CIRCUIT 
BUFFER CIRCUIT FOR LOGIC LEVEL CONVERSION Hideo Suzuki, Yokohama, Japan, assignor to Fujitsu Limited, 
Yuu Watanabe, Hadano, Japan, assignor to Fujitsu Limited, | Kawasaki, Japan 
Kawasaki, Japan Filed Feb. 6, 1991, Ser. No. 651,528 
Filed Mar. 14, 1991, Ser. No. 669,152 Claims priority, application Japan, Feb. 6, 1990, 2-026626; 
Claims priority, application Japan, Mar. 15, 1990, 2-65122 Oct. 12, 1990, 2-273900 
Int. Cl.5 HO3K 19/017, 19/20 Int. Cl.5 HO3K 19/195 


USS. Cl. 307—475 10 Claims 


6 Claims U.S. Cl. 307—476 
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1. A semiconductor interface circuit supplied with an input 1. A superconducting circuit for performing a logic opera- 
logic signal having either a first logic level or a second, differ- tion and producing an output indicative of the result of the 
ent logic level, for producing an output logic signal in corre- logic operation with a logic amplitude suitable for processing 
spondence to the logic level of the input signal, comprising: by an external circuit, comprising: 

a threshold circuit supplied with the input logic signalandan a Josephson processing circuit, comprising one or more 
internal reference signal for discriminating the logic level Josephson devices, for performing the logic operation and 
thereof based upon a comparison of the logic level of the for producing an output logic signal having a first logic 
input logic signal and the internal reference signal and amplitude corresponding to the logic operation; 
producing the output logic signal in response to the result voltage amplification means, supplied with the output logic 
of comparison; signal from the Josephson processing circuit, for produc- 

a reference circuit supplied with an external reference volt- ing an output signal having a second logic amplitude that 
age for producing the internal reference signal; is substantially larger than the first logic amplitude, said 

a first power supply terminal for receiving a first power voltage amplification means comprising a plurality of 
voltage; and superconducting quantum interference devices each hav- 

a second power supply terminal for receiving a second ing a control line coupled magnetically thereto, each of 
power voltage that is lower than the first power voltage; said superconducting quantum interference devices being 

said threshold circuit comprising first load means having a supplied with a bias current for causing a transition from 
first end connected to the first power supply terminal and a superconducting state to a finite voltage state in response 
a second end, a first enhancement mode field effect tran- to a signal on the control line, said superconducting quan- 





sistor having a drain connected to the second end of the 
first load means, a gate connected to the reference circuit 
for receiving the internal reference signal and a source, 
second load means having a first end connected to the 
source of the first enhancement mode field effect transis- 
tor and a second end connected to the second power 
supply terminal, and a first field effect transistor having a 
gate supplied with the input logic signal, a drain con- 
nected to the first power supply terminal and a source 
connected to the second power supply terminal, said 


tum interference devices being connected in series such 
that the bias current flows consecutively through the 
plurality of superconducting quantum interference de- 
vices, said output logic signal of the Josephson processing 
circuit being passed consecutively through the control 
line of the plurality of superconducting quantum interfer- 
ence devices, for causing the transition from the supercon- 
ducting state to the finite voltage state in the superconduc- 
ting quantum interference devices, each superconducting 
quantum interference device producing an elemental logic 
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amplitude in response to the transition to the finite voltage 
state, said voltage amplification means producing the 
output signal having the second logic amplitude as a sum 
of the elemental logic amplitudes of the plurality of super- 
conducting quantum interference devices; and 

impedance conversion means supplied with the output signal 
of the voltage amplification means for producing the 
output of the superconducting circuit with an output 
impedance suitable for transferring to the external circuit, 
said impedance conversion means having an input impe- 
dance, when viewed from the voltage amplification 
means, which is sufficiently large such that the transition 
of the superconducting quantum interference devices in 
the voltage amplification means is not influenced by the 
presence of the impedance conversion means. 


5,099,153 
FREQUENCY-INDEPENDENT MONITOR CIRCUIT 
Matthew K. Adams, Dallas, Tex., assignor to Dallas Semicon- 

ductor Corporation, Dallas, Tex. 
Filed Aug. 13, 1990, Ser. No. 567,397 
Int. Cl.5 HO3K 19/00 
US. Cl. 307—480 
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1. An integrated circuit for monitoring clock activity in an 
associated integrated circuit, comprising: 
clock-output and clock-input terminals connectable to the 
crystal terminals on the associated integrated circuit; 
sampling circuitry, connected 
to sample the voltage of said clock-input terminal when- 
ever a rising edge appears on said clock-output termi- 
nal, and 
to sample the voltage of said clock-input terminal when- 
ever a falling edge appears on said clock-output termi- 
nal; 
a counter chain, connected 
to maintain a count value, and 
to start counting down whenever a low level of said 
clock-input terminal is detected on a rising edge of said 
clock-output terminal OR a high level of said clock- 
input terminal is detected on a falling edge of said clock- 
out put terminal, and 
to reset said count value only when a high level of said 
clock-input terminal is detected on a rising edge of said 
clock-output terminal AND a low level of said clock- 
input terminal is detected on the next falling edge of said 
clock-output terminal, and 
to provide a zero-crossing output whenever said count 
value reaches zero; 
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whereby said zero-crossing output provides an indicator that 
the associated integrated circuit has become inactive. 


5,099,154 
AMPLIFIER ARRANGEMENT FOR PRODUCING A 
CONTROLLABLE NON-LINEAR TRANSFER 
CHARACTERISTIC USEFUL FOR IMPROVING THE 
CONTRAST OF AN IMAGE 

William A. Lagoni, Indianapolis, Ind., assignor to Thomson 

Consumer Electronics, Inc., Indianapolis, Ind. 

Filed Aug. 25, 1989, Ser. No. 398,847 
Int. Cl.5 G06G 7/12; HO3L 5/00 

US. Cl. 307—490 


1. Signal processing apparatus comprising: 

means for supplying an input signal 

a first amplifier having a first input to which said input signal 
is coupled and a first output; said first amplifier producing 
a first output signal at said first output which is a linear 
representation of said input signal for a given amplitude 
range of said input signal; 

a second amplifier having a second input to which said input 
signal is coupled and a second output; said second ampli- 
fier producing a second output signal at said second out- 
put which is a linear representation of said input signal for 
a first portion of said given amplitude range of said input 
signal and being inhibited from producing an output signal 
for a second portion of said given amplitude range; 

a voltage divider having first and second ends and a tap 
point between said first and second ends; 

said first output of said first amplifier being coupled to said 
first end of said voltage divider; a first intermediary signal 
being produced at said first end of said voltage divider 
which corresponds to said first output signal produced of 
said first amplifier; 

said second output of said second amplifier being coupled to 
said tap of said voltage divider; a second intermediary 
signal being produced at said tap point of said voltage 
divider which corresponds to said second output signal of 
said second amplifier for said first portion of said given 
amplitude range of said input signal and which corre- 
sponds to a voltage divided version of said first output 
signal for said second portion of said given amplitude 
range of said input signal; and 

means for combining said first and second intermediary 
signals to produce a combined signal. 


5,099,155 
ACTIVE ELEMENT FILTER NETWORK 

Clifford A. Mohwinkel, San Jose, Calif., assignor to Pacific 

Monolithics, Sunnyvale, Calif. 
Filed Apr. 22, 1991, Ser. No. 690,162 

Int. Cl.5 HO3B 1/00; HO3F 3/16 
U.S. Cl. 307—520 

1. An active filter comprising: 
at least two transistor means with each transistor means 
having a control terminal and two current-conducting 
terminals, a first one of the transistor means having the 
control terminal for receiving a signal to be filtered and a 
first current-carrying conductor coupled to a reference 
potential; a second one of the transistor means having a 


12 Claims 
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first current-carrying terminal also for receiving the signal fixed voltage source chosen to maintain said first MOS 
to be filtered and a second current-carrying terminal for transistor in saturation. 
outputting the filtered signal; and 

first filter network means coupled between the second cur- 
rent-carrying terminal of the first transistor means and 
both the control terminal and the first current-carrying 
terminal of the second transistor means, which filter net- 


5,099,157 
MASTER/SLAVE CIRCUIT EMPLOYING TRIACS 
Gary D. Meyer, Wakesha, Wis., assignor to Milwaukee Electric 
Tool Corporation, Brookfield, Wis. 
Continuation of Ser. No. 204,890, Jun. 10, 1988, abandoned. 
This application Sep. 26, 1989, Ser. No. 414,590 
Int. Cl.5 HO3K 17/725 
U.S. Cl. 307—632 1 Claim 


32 


work means provides, for a first frequency range, a rela- 
tively high impedance between the control terminal of the 
second transistor means and the second current-carrying 
terminal of the first transistor means and a relatively low 
impedance between the control terminal and the first 
current-carrying terminal of the second transistor means 
for suppressing the input signal over the first frequency 
range. 


+—-- 


1. A master/slave circuit comprising, 
a master receptacle, 
a slave receptacle, 
5,099,156 power supply means including a plug and having a first and 
SUBTHRESHOLD MOS CIRCUITS FOR CORRELATING a second conductor, said first conductor being connected 
ANALOG INPUT VOLTAGES to one side of each receptacle, 

Tobias Delbriick, and Carver A. Mead, both of Pasadena, Calif., _ first and second Triacs each including a gate and a “main 
assignors to California Institute of Technology, Pasadena, terminal one” connected to said second conductor of said 
Calif. power supply cord and also including a “main terminal 

Filed Oct. 2, 1990, Ser. No. 591,728 two”, 
Int. Cl.’ HO3B 19/00 said gate of said first Triac being connected to the other side 

US. Cl. 307—529 of said master receptacle through a first resistor, 

said gate of said second Triac being connected to said other 
side of said master receptacle through a second resistor, 
said “main terminal two” of said first and second Triacs 
being connected to said master and slave receptacles 
respectively, 
electric power consumption at said master receptacle being 
controlled by a device plugged into said master receptacle 
and the power characteristics of such consumption at said 
master receptacle being applied to the gate of said second 
~~ Triac to cause such power characteristics to be supplied to 
said slave receptacle, and a switch operative when closed 
to connect the other side of said slave receptacle to said 
11. An integrated circuit for correlating two inputs, includ- gate of said second Triac through said second resistor 
ing: whereby a device connected to said second receptacle can 
a first MOS transistor of a selected conductivity type having be energized independently of the master receptacle. 
first and second main terminals and a control terminal, eT 
said first MOS transistor having a threshold voltage; 


a second MOS transistor of said selected conductivity type 5,099,158 
having first and second main terminals and a control ELECTROMAGNETIC ACTUATOR 


terminal, the first main terminal of said second MOS Keith O. Stuart, Cypress; Bradley J. Ashbrook, and Dennis C. 
transistor being connected to the second main terminal of | Bulgatz, both of Los Angeles, all of Calif., assignors to Aura 
said first MOS transistor, said second MOS transistor | Systems, Inc., El Segundo, Calif. 
having a threshold voltage; Continuation-in-part of Ser. No. 319,956, Mar. 7, 1989, Pat. No. 
a first fixed voltage source connected to the second main 4,912,343, which is a continuation-in-part of Ser. No. 238,925, 
terminal of said second MOS transistor; Aug. 31, 1988, abandoned. This application Mar. 26, 1990, Ser. 
a first source of input voltage connected to the control No. 499,046 
terminal of said first MOS transistor, said first source of Int. Cl. HO2K 41/00, 33/18 
input voltage having a magnitude less than the threshold U.S. Cl. 310—14 11 Claims 
voltage of said first MOS transistor; 1. In an electromagnetic actuator of the type comprising (a) 
a second source of input voltage connected to the control a first assembly; (b) a second assembly movable relative to the 
terminal of said second MOS transistor, said second first assembly along an axis of relative movement in response to 
source of input voltage having a magnitude less than the a command signal, the second assembly comprising magnetic 
threshold voltage of said second MOS transistor; and flux source means for defining radially directed flux both in an 
diode-connected MOS transistor connected between a inward and outward direction relative to the axis of relative 
second fixed voltage source and the first main terminal of movement; (c) coil assembly means for defining at least two 
said first MOS transistor, the magnitude of said second coil segments respectively disposed in the paths of the flux in 
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the inward and outward directions; and (d) means for applying 
the signal to the coil segments so that a current flows in one 
direction around the axis through the inward directed flux, and 
flows in the opposite direction around the axis through the 
outward directed flux so that the flux/current force applied 
between the first and second assemblies is additive, the im- 
provement comprising: 
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the magnetic flux source means includes a plurality of flat 
magnets, radially spaced around the axis, for providing a 
source of flux, and means for focusing the flux provided 
by the magnets so as to orient the flux in substantially 
radial directions through the coil sections. 


5,099,159 
HIGH-VOLTAGE INSULATING SYSTEM FOR 
ELECTRIC MACHINES 

Gabor Liptak, Baden, and Roland Schuler, Wettingen, both of 

Switzerland, assignors to Asea Brown Boveri Ltd., Baden, 

Switzerland 

Filed Oct. 20, 1989, Ser. No. 424,692 

Claims priority, application Switzerland, Nov. 10, 1988, 

4168/88 
Int. Cl.5 HO2K 15/12 


USS. Cl. 310—45 5 Claims 











1. High-voltage insulating system for an electric machine 
comprising: 

a turn-to-turn insulation; and 

a main insulation; 

wherein the turn-to-turn insulation is an insulating tape, 
having at least three layers, which is wound onto and 
around a conductor wire and bonded thereto; 

wherein the insulating tape comprises a center layer which 
consists essentially of mica; 

wherein plastic foils cover both sides of the center layer; 

wherein a plurality of conductor wires having the insulating 
tape applied thereto are: combined to form one of a wind- 
ing and a coil surrounded by the main insulation, installed 
into a stator of the electric machine, and impregnated as a 
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whole with an impregnating resin which is subsequently 
cured; 

wherein the insulating tape is provided with a bonding agent 
which at least causes adjacent conductor wires of the 
plurality of conductor wires to be bonded together during 
a heat treatment; 

wherein the plastic foils covering the center layer of the 
insulating tape respectively comprise a thicker plastic foil 
and a thinner plastic foil, the thicker plastic foil being 
positioned to face the associated conductor wire; and 

wherein the thicker plastic foil is thicker by a factor of 1.5 to 
3 than the thinner plastic foil. 


5,099,160 
POWERED HAND TOOL HAVING AN 
ENCLOSED-VENTILATED DRIVE MOTOR 
Reinhold Strézel, Leinfelden-Echterdingen; Wilhelm Schwarze, 
and Helmut Stirm, both of Stuttgart, all of Fed. Rep. of Ger- 
many, assignors to Robert Bosch GmbH, Stuttgart, Fed. Rep. 
of Germany 
PCT No. PCT/DE89/00211, § 371 Date Dec. 3, 1990, § 102(e) 
Date Dec. 3, 1990, PCT Pub. No. WO90/00828, PCT Pub. 
Date Jan. 25, 1990 
PCT Filed Apr. 6, 1989, Ser. No. 602,331 
Claims priority, application Fed. Rep. of Germany, Jul. 16, 
1988, 3824234 
Int. Cl.5 HO2K 9/26, 7/14 
US. Cl. 310—56 
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1. In a powered hand tool for machining having an interior 
and including a rotor shaft (16) and an enclosed ventilated 
drive motor (14) having and driving the rotor shaft (16), said 
hand tool also being provided with at least one air duct com- 
municating with an inlet opening and an outlet opening, 
drawn-in air from the ambient atmosphere passing through the 
interior in the air duct from the inlet opening to the outlet 
opening, in which said drive motor is an electric motor having 
a rotor and a stator with a longitudinal extent, said air duct 
passing through said electric motor substantially parallel to the 
longitudinal extent of the stator, the improvement comprising 
at least one permanent magnet (25) fixed to the rotor shaft (16) 
and positioned in the air duct, and wherein the stator and the 
rotor are spaced from each other so as to form an annular gap 
(42), the annular gap having a rear end in the vicinity of the air 
duct inlet opening and a front end in the vicinity of the air duct 
outlet opening, and the permanent magnet is located in the 
vicinity of the front end of the annular gap. 


5,099,161 
COMPACT ELECTRIC LINEAR ACTUATOR WITH 
TUBULAR ROTOR 
Michael H. Wolfbauer, III, Roseville, Mich., assignor to Savair 
Inc., St. Clair Shores, Mich. 
Filed Oct. 16, 1990, Ser. No. 598,533 
Int. Cl.5 HO2K 7/06 
U.S. Cl. 310—80 19 Claims 
1. A compact linear actuator comprising: 
a housing having two opposing end plates, one of said two 
opposing end plates having an axially disposed aperture 
provided therethrough; 
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a non-rotatable extendable arm slidably extending into said loss in an amount of magnetic flux emerging from said coil due 
housing through said aperture, said non-rotatable extend- to an effect of perfect diamagnetism below the level at which 
able arm having an internal end disposed within said 4 superconducting coil satisfying the relation AW<W loses 
housing, an external end, and a non-threaded axial bore magnetic flux. 
extending from said internal end towards said external 
end, said non-threaded axial bore extending along a sub- 
stantial portion of the length of said non-rotatable extend- 
able arm; 

a threaded nut attached to said internal end of said non-rota- 5.099.163 

. : : 099, 
table extendable, arm said threaded nut having a helical BRUSH DEVICE FOR ROTARY ELECTRIC MACHINE 


thread concentric with said non-threaded axial bore; 
an axially disposed threaded spindle rotatably supported Keisaku Zenmei, Hyogo, Japan, assignor to Mitsubishi Denki 


K.K., Tokyo, Japan 
Filed Dec. 21, 1990, Ser. No. 631,315 
; a Claims priority, application Japan, Jan. 8, 1990, 2-2283 
torso eee ay Int. Cl.5 HO2K 13/00 
SN) 2! ras NN US. Cl. 310—239 4 Claims 
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within said housing and mounted to said helical thread of 
said threaded nut, said threaded spindle further extending 
into said non-threaded axial bore of said non-rotatable 
extendable arm; and 
a bi-directional electrical motor disposed in said housing, 
said bi-directional electrical motor having a rotor assem- 
bly circumscribing and directly connected to said non- 
rotatable extendable arm, one end of said rotor assembly _1. A brush device for a rotary electric machine, comprising: 
being directly connected to said threaded spindle to rotate —_an outer frame; 
said threaded spindle therewith upon energization of said 4 plurality of brush holding means for accommodating 
electrical motor, the rotation of said threaded spindle brushes, said brushes each having one of a first polarity 
age a pte renin a ag cepted and a second polarity and being electrically connected to 
8. respective lead wires passing through said brush holding 
means; 
5,099,162 a first support member for supporting a connecting plate 
COIL OF SUPERCONDUCTING MATERIAL FOR which is connected to the first polarity of said brushes 
ELECTRIC APPLIANCE AND MOTOR UTILIZING SAID through said lead wires; and 
COIL a second support member for supporting a grommet which is 
Takeshi Sawada, Yamato, Japan, assignor to Canon Kabushiki connected to the second polarity of said brushes through 
Kaisha, Tokyo, Japan said lead wires; 
Filed Jul. 18, 1988, Ser. No. 220,162 wherein each of said brush holding means has a bottom 
Claims priority, application Japan, Jul. 22, 1987, 62-184399; portion which is provided integrally with said outer 
Apr. 4, 1988, in, * cu Beak 1/00 frame, and said first support member and said second 
US. Cl. 310-198 — member are provided integrally with said outer 


5,099,164 
STATOR END MEMBER WINDING SUPPORT SHROUD 
Dale K. Wheeler, Falston, Md., assignor to Black & Decker Inc., 
Newark, Del. 
Division of Ser. No. 77,263, Jul. 24, 1987, Pat. No. 4,885,496. 
This application Nov. 28, 1989, Ser. No. 443,671 
Int. Cl.5 HO2K 15/095 
USS. Cl. 310—254 8 Claims 
1. A stator subassembly end member comprising; 
. : ‘ , f . a ring shaped body having a central axis; 

1. A coil for use in electric equipment which comprises a _q wire retaining means formed integrally with the body for 
rotary shaft to be rotated by current supplied to said coil; said maintaining wire of a coil winding of a stator subassembly 
coil being of a superconducting material and formed in a spiral in a confined arrangement; 
shape and satisfying : relation AW>W wherein W is the width the wire retaining means including a retainer member having 
of a conductor of said coil and AW is a gap between adjacent fi . hich : Sihaadenateadbuied 
turns of a conductor of said coil perpendicular to a rotating apie ae ee pein eagoeic. ‘on~eame a 
direction of said rotary shaft; plural units of said coil being ing are located during the period when the coi! winding is 
concentrically provided around said rotary shaft; and a rela- being formed; : a 
tion W’>AW’ being satisfied between the width W’ of the __ the face defined by a pair of opposed edges extending in the 
conductor of the coil positioned along the rotating direction of same general direction as the central axis and an edge 
said rotary shaft and the gap AW’ between adjacent turns of extending between the opposed edges; and 
the conductor, wherein said coil comprises means for reducing a cam element extending outwardly from the face of the 
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retainer member adjacent to and along one of the opposed 
edges to direct adjacent engaging portions of the wire of 


the coil winding away from the face during the forming of 
the coil winding. 


5,099,165 
BRUSHLESS D.C. MOTOR 

Bernd Ackermann, Aachen, Fed. Rep. of Germany, assignor to 

U.S. Philips Corporation, New York, N.Y. 

Filed Dec. 18, 1990, Ser. No. 629,518 

Claims priority, application Fed. Rep. of Germany, Dec. 18, 

1989, 3941709 
Int. Cl.5 HO2K 1/24 

US. Cl. 310—269 


1. A brushless d.c. motor comprising a first motor section 
and a second motor section which are rotatable with regard to 
each other, the first motor section including a number of per- 
manent magnetic pole pairs formed by circumferentially alter- 
nating permanent magnetic north and south poles adjacent a 
magnetic air gap, each permanent magnetic pole pair including 
one north pole and one south pole, said second motor section 
having a number of electrically energizable salient poles, the 
salient poles being free of indentations at a location of said air 
gap, the number of permanent magnetic pole pairs and the 
number of salient poles constituting a ratio which is greater 
than unity but less than 2:1, said permanent magnetic north and 
south poles and said salient poles having widths at the air gap 
which with respect to each other form a ratio which is between 
0.2 and 1.2. 
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5,099,166 
VIBRATION WAVE DRIVEN MOTOR 
Takayuki Hirano, Tokyo; Tohru Kawai, Kawasaki, and Ichiro 
Okumura, Yokohama, all of Japan, assignors to Canon Kabu- 
shiki Kaisha, Tokyo, Japan 
Continuation of Ser. No. 141,521, Jan. 7, 1988, abandoned. This 
application Sep. 14, 1989, Ser. No. 408,426 
Claims priority, application Japan, Jan. 12, 1987, 62-4589; 
Jan. 12, 1987, 62-4595 
Int. Cl.5 HOIL 41/08 


USS. Cl. 310—323 7 Claims 


1. A vibration wave driven motor comprising: 

a vibration member for generating a travelling vibration 
wave, said vibration member being formed in a comb-like 
shape with a plurality of slits; 

a movable member having a frictional part frictionally con- 
tacting said vibration member; 

a vibration damper member provided between said movable 
member and a holding member in order to absorb the 
vibration generated by said vibration member; 

an electromechanical conversion member provided on said 
vibration member for causing said vibration member to 
generate the travelling vibration wave for relatively mov- 
ing said movable member and said vibration member in 
response to signals applied thereto; 

an adhesive agent for adhering at least either of an end of 
said vibration damper member in contact with said mov- 
able member or another end of said vibration damper 
member in contact with said holding member to said 
movable member or said holding member which is op- 
posed to either of said ends; and 

a fixing member having projecting portions to be fitted into 
said slits for fixing said vibration member at a predeter- 
mined position, said projecting portions being formed 
from a resinous material. 


5,099,167 
VIBRATION WAVE DRIVEN MOTOR 
Atsushi Kimura, Yokohama, and Hiroshi Seki, Urawa, both of 
Japan, assignors to Canon Kabushiki Kaisha, Tokyo, Japan 
Filed Mar. 6, 1990, Ser. No. 489,199 
Claims priority, application Japan, Mar. 7, 1989, 1-54538 
Int. Cl.5 HOIL 41/08 
US. Cl. 310—323 16 Claims 
1. A vibration wave apparatus, comprising: 
(a) an electro-mechanical energy conversion means; and 
(b) a vibration member provided in contact with said con- 
version means, said conversion means producing a travel- 
ling wave in said vibration member in response to an 
electrical signal applied to said conversion means, said 
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vibration member having at least one straight portion and 
at least one arcuate portion, said straight portion and said 


arcuate portion being formed so that torsional rigidity of 
said straight portion is greater than torsional rigidity of 
said arcuate portion. 


5,099,168 
ELECTRIC REFLECTOR LAMP 
Petrus A. J. Holten, Weert, Netherlands, assignor to U.S. Phil- 
ips Corporation, New York, N.Y. 
Filed Jul. 13, 1990, Ser. No. 553,479 
Claims priority, application Netherlands, Jul. 27, 1989, 


8901946 
Int. C15 HO1J 5/16; HO1K 1/32 


US. Cl. 313—113 2 Claims 


1. An electric reflector lamp for producing a light beam 
having a high central luminous intensity, said lamp comprising 
an envelope formed around a longitudinal axis of symmetry 
and including: 

a. a neck shaped first portion of the envelope supporting a 

lamp cap having a plurality of electrical contacts; 

b. a reflectively coated second portion of the envelope ex- 
tending from the first portion to a region where the enve- 
lope has a maximum diameter, said second portion extend- 
ing substantially transversely from the axis and, in axial 
cross section, defining a substantially parabolic first arc 
having a center of curvature disposed at a position which, 
with respect to said first arc, is on the opposite side of the 
axis; 

. a reflectively coated third portion of the envelope extend- 
ing from the second portion substantially longitudinally 
and, in axial cross section, defining a substantially circular 
second arc having a center of curvature disposed at a 
position which is closer to the first portion than the center 
of curvature of the first arc and, with respect to said 
second arc, is on the opposite side of the axis; 

. a light transmissive fourth portion of the envelope extend- 
ing from the third portion to the axis; and 

. a light source arranged around the axis of symmetry and 
extending into both the second and third portions of the 
envelope, said light source being electrically connected to 
the electrical contacts of the lamp cap. 


Ciaims priority, application Netherlands, Mar. 
9000530 


ELECTRICAL 


5,099,169 
SHADOW MASK COLOR DISPLAY TUBE 
Leendert Vriens, Eindhoven, Netherlands, assignor to U.S. Phil- 
ips Corporation, New York, N.Y. 
Filed Apr. 6, 1990, Ser. No. 505,868 
8, 1990, 


Int. Cl.5 HO1J 29/07 


USS. Cl, 313—403 7 Claims 


1. A picture display device comprising a color display tube 
having an elongate display screen with a short axis and a long 
axis, which screen is provided on an inner surface, and a 
shadow mask arranged in front of the display screen and com- 
prising an arrangement of elongate apertures, an electron gun 
system arranged opposite the display screen for producing 
co-planar electron beams and a deflection system arranged 
between the electron gun system and the display screen, char- 
acterized in that the plane in which the undeflected electron 
beams are located in parallel to the short axis of the display 
screen, in that the deflection system comprises a first system of 
deflection coils for generating, upon energization, a substan- 
tially pincushion-shaped deflection field for deflecting the 
electron beams in the direction of the short axis of the display 
screen and a second system of deflection coils for generating, 
upon energization, a substantially barrel-shaped deflection 
field for deflecting the electron beams in the direction of the 
long axis of the display screen, and in that the longitudinal axes 
of the apertures in the shadow mask extend transversely to the 
short axis of the display screen. 


5,099,170 
CATHODE SUPPORTING STRUCTURE FOR COLOR 
CATHODE-RAY TUBE 

Sachio Koizumi, Mobara, Japan, assignor to Hitachi, Ltd., 

Tokyo, Japan 

Filed Sep. 6, 1990, Ser. No. 578,282 
Claims priority, application Japan, Sep. 13, 1989, 1-235661 
Int. Cl.5 HO01J 29/50 

USS. Cl. 313—417 


1. A cathode supporting structure for an in-line type color 
cathode-ray tube, said cathode supporting structure compris- 
ing: 

a plurality of pipes for receiving a plurality of cathodes 

corresponding to said in-line type color cathode-ray tube; 
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a cylindrical outer frame for supporting said plurality of 
pipes, a periphery of said cylindrical outer frame sur- 
rounding said plurality of pipes, said plurality of pipes 
being generally aligned in a longitudinal direction of said 
cylindrical outer frame, said cylindrical outer frame com- 
prising a first portion for fixing said plurality of pipes in 
said cylindrical outer frame by a fixing agent; and 

said cylindrical outer frame further comprising notches in 
two surfaces in the longitudinal direction of said cylindri- 
cal outer frame, said notches extending in an axial direc- 
tion of said plurality of pipes. 


5,099,171 
CATHODE-RAY TUBE PANEL HAVING THIN 
CONDUCTIVE FILM 

Nobutaka Daiku, and Keisuke Okada, both of Hikone, Japan, 

assignors to Nippon Electric Glass Co., Ltd., Otsu, Japan 
PCT No. PCT/JP88/00786, § 371 Date Feb. 26, 1990, § 102(e) 

Date Feb. 26, 1990, PCT Pub. No. WO90/01790, PCT Pub. 

Date Feb. 22, 1990 

PCT Filed Aug. 8, 1988, Ser. No. 465,177 
Int. Cl.5 HO1J 9/20, 29/88 

U.S. Cl. 313—479 


1. A cathode-ray tube panel of glass, wherein the outer 
surface is roughened to have microscopic irregularities, the 
roughened surface being formed with an electrically conduc- 
tive film having a thickness ranging from 10 A and made 
mainly of SnO2 with Sb203 added thereto, the average diame- 
ter of the irregularities of the roughened surface ranging from 
3p to 40, the average roughness ranging from 0.3 to 2p, the 
amount of Sb203 with respect to the amount of SnO? ranging 
from 0.1% to 4%. 


5,099,172 
THIN FILM ELECTROLUMINESCENT DEVICE 
Kazuo Taguchi, Tokyo; Kenichi Onisawa, Ibaraki; Moriaki 
Fuyama, Ibaraki; Katsumi Tamura, Ibaraki; Yoshio Abe, 
Ibaraki; Takahiro Nakayama, Ibaraki; Kenichi Hashimoto, 
Ibaraki, and Akira Sato, Ibaraki, all of Japan, assignors to 
Hitachi, Ltd., Tokyo, Japan 
Filed Nov. 7, 1988, Ser. No. 268,727 
Claims priority, application Japan, Nov. 9, 1987, 62-282843 
Int. Cl.5 HOSB 33/14 
US. Cl. 313—503 12 Claims 
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1. A thin film EL device comprising a substrate of a trans- 
parent electrical insulator, a first electrode formed on said 
substrate, an EL layer formed on said first electrode through a 


transparent first insulating layer interposed therebetween, a 
transparent second insulating layer enclosing the exposed part 
of said EL layer, and a second electrode formed on said second 
insulating layer, wherein at least one of said first and second 
electrodes is transparent, said EL layer contains, as its host 
material, strontium sulfide whose crystals strongly tend to 
have a (200) orientation, and the ratio of the X-ray diffraction 
intensity I(200)/1(111) is not smaller than three. 


5,099,173 
PLASMA DISPLAY PANEL HAVING AN AUXILIARY 
ANODE ON THE BACK SUBSTRATE 

Jung-hoe Kim, and Seong-heon Kim, both of Seoul, Rep. of 

Korea, assignors to Samsung Electron Devices Co., Ltd., Rep. 

of Korea 

Filed Nov. 13, 1990, Ser. No. 611,704 

Claims priority, application Rep. of Korea, Jan. 31, 1990, 

90-1215; Jan. 31, 1990, 90-1217 
Int. Cl.5 HO1JS 17/34 

US. Cl. 313—585 


1. A plasma display panel, comprising: 

a back substrate; 

auxiliary anodes formed in strips of a first orientation on said 
back substrate; 

a first dielectric layer formed on said back substrate, said 
first dielectric layer substantially covering first portions of 
said auxiliary anodes and leaving second portions of said 
auxiliary anodes exposed; 

display cathodes formed on said first dielectric layer in strips 
of a second orientation with said first dielectric layer 
being disposed between said auxiliary anodes and said 
display cathodes at the points of intersection thereof; 

a second dielectric layer formed on said first dielectric layer 
in strips of a third orientation; 

display anodes formed on said second dielectric layer strips 
in strips of said third orientation with said second dielec- 
tric layer being disposed between said display cathodes 
and said display anodes at the points of intersection 
thereof; 

a lattice type barrier rib formed on said back substrate and 
defining a plurality of discharge cells; said barrier rib 
having openings therein defining an electric charge parti- 
cle path extending from cell-to-cell within said rib, each 
said auxiliary anode second portion extending into one of 
said openings so that the electric charge particle path 
defined by said opening also is partially defined by and 
passes directly over said auxiliary anode second portion to 
thereby facilitate the movement from cell-to-cell within 
said rib of electric charge particles attracted to said auxil- 
iary anode; and 

a front substrate sealingly attached to said barrier rib and 
said back substrate to complete the formation of said 
discharge cells, each of said discharge cells containing 
portions of each of a display anode, a display cathode, and 
an auxiliary anode. 
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5,099,174 
ARC TUBE FOR A DISCHARGE LAMP 
George E. Coxon, Ashby de la Zouch; Peter Hing, Hillingdon, 
and Keith E. Parker, Rearsby, all of England, assignors to 
Thorn EMI plc, London, England 
Filed Jul. 12, 1989, Ser. No. 378,988 
Claims priority, application United Kingdom, Jul. 12, 1988, 
8816510 
Int. Cl.5 HO1J 61/36, 9/26 


U.S. Cl. 313—623 13 Claims 
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1. A sealing composition for joining crystalline ceramic or 
cermet parts, the sealing composition comprising, as starting 
materials, a mixture of alumina (Al203), silica (SiO2) and mag- 
nesia (MgO), the mixture comprising in the ranges of from 
22% to 24.5% by weight of Al2O3, from 45.5% to 49.5% by 
weight of SiO2, and from 26.0% to 32.5% by weight of MgO; 
the sealing composition containing less than 40% by weight, 
expressed as the percentage of the total weight of the mixture, 
of the crystalline phase a-Cordierite when subjected to a test 
procedure comprising the following steps: 

(i) thoroughly mixing the constituents of the sealing compo- 
sition and sintering the mixture at 1200° C. for 10 hours to 
produce a friable lump which is crushed, transferred to a 
platinum crucible with 10% Rhodium, and heated in a 
muffle furnace at 1550° C. for 2 hours while the glass is in 
a molten condition; 

(ii) pouring the contents of the crucible into distilled water 
to form a brittle frit or cullet and, after drying at 160° C., 
grinding the glass in an Agate Cone Grinder to form a 
powder of particle size less than i80 xm; 

(iii) mixing the powdered glass with 4% by weight of a 
binder comprising a solution in toluene of methyl/butyl 
methacrylate, and pressing the mixture in a 16 mm diame- 
ter die at 100 MPa to produce lg samples; 

(iv) sintering a sample continuously for 6 hours at a sintering 
tempterature equal to or greater than the temperature a 
seal made from the sealing composition is intended to 
withstand; and (v) evaluating, by X-ray Diffractometry, 
the proportion by weight, expressed as a percentage of the 
total weight of alumina, silica and magnesia, of the crystal- 
line phase a-Cordierite in the sample sintered at the sinter- 
ing temperature. 


5,099,175 
TUNABILITY ENHANCED ELECTROMAGNETIC 
WIGGLER 
Ross D. Schlueter, Albany, and Gary A. Deis, Livermore, both of 
Calif., assignors to The United States of America as repre- 
sented by the United States Department of Energy, Washing- 
ton, D.C. 
Filed Mar. 20, 1991, Ser. No. 672,308 
Int. Cl.5 H01J 25/00 
US. Cl. 315—4 
1. A wiggler, comprising: 
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an upper magnetic yoke which has a length along a first 
direction; 

a lower magnetic yoke-with a length along the first direction 
wherein the lower magnetic yoke is spaced apart from the 
upper magnetic yoke; 

a plurality of upper pole assemblies attached to the upper 
magnetic yoke and aligned linearly along the first direc- 
tion, wherein each upper pole assembly comprises: 

a pole attached to the upper magnetic yoke; 

a first electromagnetic coil surrounding the pole; 

a second electromagnetic coil surrounding the pole; 

a means for controlling the current in the first electromag- 
netic coil; and 

a means for controlling the current in the second electro- 
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magnetic coil, wherein the current in the first electromag- 
netic coil and the second electromagnetic coil is set inde- 
pendently from each other; and 

a plurality of lower pole assemblies attached to the lower 
magnetic yoke and aligned linearly along the first direc- 
tion, wherein each lower pole assembly comprises: 

a pole attached to the lower magnetic yoke; 

a first electromagnetic coil surrounding the pole; 

a second electromagnetic coil surrounding the pole; 

a means for controlling the current in the first electromag- 
netic coil; and 

a means for controlling the current in the second electro- 
magnetic coil, wherein the current in the first electromag- 
netic coil and the second electromagnetic coil is set inde- 
pendently from each other. 


5,099,176 
FLUORESCENT LAMP BALLAST OPERABLE FROM 
TWO DIFFERENT POWER SUPPLIES 

Mark W. Fellows, Buffalo Grove, and John R. Shannon, Greys- 

lake, both of IIl., assignors to North American Philips Corpo- 

ration, New York, N.Y. 

Filed Apr. 6, 1990, Ser. No. 505,811 
Int. Cl.5 HOSB 37/00 











1. A control system for a fluorescent lamp, including a single 
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ballast means connected to said fluorescent lamp, said single 
ballast means being connectable either to an AC power supply 
of a first frequency or to a power supply of a second frequency, 
said fluorescent lamp being operated at substantially rated 
lumens condition when said AC power supply of said first 
frequency is applied to said single ballast means, and when said 
power supply of said second frequency is connected to said 
single ballast means said fluorescent lamp is operated in a 
dimmed condition at less lumens than its rated condition, said 
control system also including a switching means which is 
operated in a first state when said single ballast means is con- 
nected to said AC power supply of said first frequency an 
which is operated in a second state when said single ballast 
means is connected to said power supply of said second fre- 
quency and wherein said ballast means includes two circuit 
nodes and a resistor connected across said two circuit nodes, 
said switching means being connected in parallel with said 
resistor to provide a substantial short circuit across said resistor 
when said ballast means is connected to said AC power supply 
of said first frequency. 


5,099,177 
LAMP CIRCUIT WITH DISCONNECTED LAMP 
DETECTING DEVICE 

Shozo Taniguchi, Hinode; Tomonori Okabe, Machida; Ryoji 
Doya, Tokyo; Kazutoyo Narita, Itsukaichi; Kiyoshi Noda, 
Hachioji, and Katsuyuki Ueda, Soka, all of Japan, assignors 

to Kabushiki Kaisha Toshiba, Kawasaki, Japan 

Filed Mar. 5, 1991, Ser. No. 664,749 

Int. Cl.5 H01J 1/60; HOSB 37/00, 41/16 


USS. Cl, 315—130 6 Claims 











1. A lamp circuit with disconnected lamp detecting device, 

said lamp circuit comprising; 

a constant-current source, 

a plurality of current transformers respectively providing 
pairs of a primary winding and a secondary winding, said 
primary windings being connected in series with said 
constant-current source, 

a plurality of lamps, each of said lamps being connected to 
each of said secondary windings provided in said plurality 
of transformers, 

power control means operative to instantly interrupt said 
constant-current source at a first mode for requesting a 
detecting output of a disconnected lamp and at a second 
mode for requesting diagnosis output of a terminal unit, 
plurality of terminal units, each of said terminal units 
including, 
first switch connected in parallel with said secondary 
winding of each transformer and being normally kept in 
an off state, 

a second switch connected in series with said lamp and being 
normally kept in an on state, 

opening state detecting means for detecting an opening state 
of said secondary winding side of each transformer, 

request determining means for monitoring secondary cur- 
rent flow in said transformer for the purpose of determin- 
ing if the instant power interruption of the secondary 
current indicates the first mode or the second mode, 

short-circuit control means for turning on said first switch in 
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response to the detection signal sent from said opening 
state detecting means and, if said request determining 
means determines that the instant power interruption 
indicates the first mode, turning off said first switch for a 
predetermined time after a proper identification time for 
said each terminal unit, and 

means for, if said request determining means determines that 
the instant power interruption indicates the second mode, 
turning off said second switch for a predetermined time 
after a proper identification time for said each terminal 
unit, and 

determining means for determining whether or not each 
lamp is disconnected, where the disconnected lamp is 
located, whether or not each terminal unit fails, and where 
the failed terminal unit is located, based on the waveforms 
of an output voltage and an output current of said constant 
current at a time point when the proper Identification time 
for each lamp has passed after the occurrence of the in- 
stant power interruption. 


5,099,178 

METHOD AND SYSTEM FOR CONTROLLING THE 
BRIGHTNESS OF A VACUUM FLUORESCENT DISPLAY 
Erich Bozzer, Dearborn Heights; James M. Raffa, Rochester, 

and Thomas G. Burke, Royal Oak, all of Mich., assignors to 

Ford Motor Company, Dearborn, Mich. 

Filed Aug. 20, 1990, Ser. No. 569,334 
Int. Cl.5 G09G 3/10 

US. Cl. 315—169.1 














1. A method for controlling the brightness of a vacuum 
fluorescent (VF) display, the display including anodes, grids 
and a filament, the method comprising the steps of: 

supplying an alternating current signal to the filament; 

generating control pulses for enabling display illumination, 
the control pulses having an on-time and an off-time and 
having a nominal frequency; and 

controlling the duty cycle of the control pulses to control 

display brightness, wherein the step of controlling in- 
cludes the steps of modifying the on-time of the control 
pulses to provide a nominal range of display brightness 
and modifying the nominal frequency to expand the nomi- 
nal range of display brightness. 
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5,099,179 
REMOTE RASTER/STROKE DISPLAY CALIBRATION 
Alan L. Fox, Huntsville, Ala.; Teddy J. Wood, Tigard, Oreg., 
and Laura D. Clark, Oak Ridge, Tenn., assignors to Honey- 
well Inc., Minneapolis, Minn. 
Filed Jul. 24, 1990, Ser. No. 557,606 
Int. Cl.5 H01J3 31/26, 29/70 


U.S. Cl. 315—367 10 Claims 
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3. A remote hybrid, stroke and raster, display calibration 

system comprising: 

(a) means for processing calibration and registration data 
and generating a plurality of DRIVE and SYNC control 
signals and a plurality of deflection control signals; 

(b) a switching means for entering calibration and registra- 
tion data into the processing means wherein the switches 
are connected to the processing means; 

(c) a memory means connected to the processing means for 
storing the calibration and registration data; 

(d) a programmable video sync generator means wherein the 
programmable video sync generator is connected to the 
processing means and generates horizontal and vertical 
DRIVE and SYNC display signals in response to DRIVE 
and SYNC control signals received from the processing 
means; 

(e) a first digital-to-analog converter (DAC) means for con- 
verting digital signals to analog signals wherein the first 
DAC is connected to the processing means and generates 
an x center signal in response to the deflection control 
signals received from the processing means; 

(f) a second digital-to-analog converter (DAC) means for 
converting digital signals to analog signals wherein the 
second DAC is connected to the processing means and 
generates an x reference signal in response to the deflec- 
tion control signals received from the processing means; 

(g) a third digital-to-analog converter (DAC) means for 
converting digital signals to analog signals wherein the 
third DAC is connected to the processing means and 
generates a y center signal in response to the deflection 
control signals received from the processing means; 

(h) a fourth digital to analog converter (DAC) means for 
converting digital signals to analog signals wherein the 
fourth DAC is connected to the processing means and 
generates a y reference signal in response to the deflection 
control signals received from the processing means; 

(i) a first ramp generator means to generate a horizontal 
ramp signal wherein the vertical ramp generator has a first 
input connected to the output of the first DAC means and 
a second input connected to the second DAC means and 
a horizontal ramp signal output; 

(j) a second ramp generator means to generate a vertical 
ramp signal wherein the vertical ramp generator has a first 
input connected to the output of the third DAC means and 
a second input connected to the fourth DAC means and a 
vertical ramp signal output; and 


(k) a video multiplexer means for multiplexing the output of 


the horizontal ramp generator and an external x stroke 
deflection signal and for multiplexing the output of the 
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vertical ramp generator and an external, y stroke deflec- 
tion signal so as to generate an x deflection signal and a y 
deflection signal. 


5,099,180 
ULTRASONIC MOTOR DRIVING CIRCUIT 
Masahiro Noguchi, Tokyo, Japan, assignor to Seiko Instruments 
Inc., Japan 
Filed Dec. 11, 1990, Ser. No. 625,858 
Int. Cl.5 HOIL 41/08 
U.S. Cl. 318—116 
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1. An ultrasonic motor driving circuit comprising: 

a control circuit which receive a frequency signal and an 
external ON/OFF signal, and outputs a drive enable sig- 
nal and a frequency signal; 

a battery voltage detecting circuit to detect a battery volt- 
age; 

a drive duty generating circuit to output a drive request 
signal intermittently according to signals output from the 
control circuit and the battery voltage detecting circuit; 

a drive signal output means for receiving the drive request 
signal and outputting a corresponding drive signal; 

a phase shifting circuit to which the drive signal is supplied; 
and 

a driver to which an output from the phase shifting circuit is 
applied. 


5,099,181 
PULSE-WIDTH MODULATION SPEED 

CONTROLLABLE DC BRUSHLESS COOLING FAN 
K. N. Hsu Canon, No. 31-1, Shien Pam Rd., Kuei Shan Ind. 

Zone, Taoyuan, Taiwan 

Filed May 3, 1991, Ser. No. 695,469 
Int. Cl.5 HO2K 9/06 

US. Cl. 318—254 


1. A pulse-width modulation, speed controllable D brushless 
cooling fan for use inside a circuit system which is character- 
ized in that said cooling fan is provided with a pulse-width 
modulation fan speed controlling circuit which comprises a 
driving IC, a Hall effect inductive IC connected with the two 
terminals on the input side of the driving IC and a rising-falling 
edge trigger monostable IC connected with the two terminals 
on the output side of the driving IC; wherein the rising-falling 





2470 


edge trigger monostable IC further has a monostable pulse 
width timing resistor and a monostable pulse width timing 
capacitor on the output side thereof. 


5,099,182 
BRUSHLESS DC MOTOR POWERED FOGGING 
APPARATUS 
Milton S. Isaacson; Donald D. Kinsworthy, both of Dayton, and 
Saed M. Mubaslat, Miamisburg, all of Ohio, assignors to 
Nu-Tech Industries, Inc., Dayton, Ohio 
Filed Sep. 20, 1990, Ser. No. 585,881 
Int. Cl.5 HO2P 5/16 
US. Cl. 318—254 
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1. A liquid fogging device comprising: 

a rotatable ring of porous material having an interior inlet 
connectable to a source of liquid to be fogged and an 
exterior surface for dispensing fogged liquid, the material 
being of such size, shape and porosity as to possess the 
capability of centrifugally transferring liquid from the 
inlet to the outer surface in the form of minute fog-like 
droplets when rotated above a predetermined rotational 
speed in the range of from approximately 23,000 to ap- 
proximately 30,000 RPM; 

a brushless DC motor having means for delivering approxi- 
mately 0.2 horsepower at approximately 28,000 RPM 
when energized from a 12 volt DC source, said means 
including a housing, a stator supported by said housing, 
and a rotor rotatably mounted for high speed rotational 
movement within said stator; 

said stator having a plurality of multipole DC windings each 
selectably electrically connectable to a source of power; 

said rotor having an output shaft drivably connected to said 
ring and a plurality of permanent multipole magnets con- 
tained therein and spaced around said shaft; 

controller means for energizing said motor from a source of 
DC power by selectively connecting said windings 
thereto, said controller means including means for com- 
mutating said windings by timing and sequencing power 
pulses thereto to rotate said motor to and in the range of 
approximately 23,000 to 30,000 RPM. 


5,099,183 
PROPORTIONAL-INTEGRAL PROCESS CONTROLLER 
HAVING A COMPARATOR WITH A VARIABLE SLOPE 
RAMP GENERATOR AND A CONSTANT THRESHOLD 

GENERATOR 
Sami J. C. Webe, Zionsville, Ind., assignor to American Power 
Equipment Company, Harrison, Ohio 
Filed Sep. 14, 1990, Ser. No. 582,622 
Int. Cl.5 HO2P 5/00 
US. Cl, 318—268 14 Claims 
1. A process controller, comprising: 
(a) a proportional-integral controller, said controller includ- 
ing: 
(i) means for detecting a deviation between an actual value 
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of a process variable, and a desired value at which said 
process variable is to be maintained; 

(ii) a variable ramp generator which generates a signal 
having a variable slope, in volts divided by time, which 
is varied as needed to maintain said desired value of said 
process variable, based upon said deviation between the 
actual and desired values of said process variable; 

(iii) a constant threshold generator which generates a 
constant voltage value for a given incoming power 
source line voltage; 
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(iv) means for comparing said variable ramp signal to said 
constant threshold voltage, and for outputting a result- 
ing signal; 

(b) means for controlling voltage delivered to a controlled 
device in response to said resulting signal, in such manner 
as to cause an increase or decrease in the value of said 
actual process variable as required to maintain said actual 
process variable at said desired value. 


5,099,184 
ELECTRICAL SERIES MOTOR WITH DYNAMIC 
BRAKING CIRCUIT 
Friedrich Hornung, Stuttgart; Arnim Fiebig, Leinfelden-Echter- 
dingen; Manfred Kirn, and Giinter Schaal, both of Stuttgart, 
all of Fed. Rep. of Germany, assignors to Robert Bosch 
GmbH, Stuttgart, Fed. Rep. of Germany 
Filed Nov. 9, 1989, Ser. No. 434,085 
Claims priority, application Fed. Rep. of Germany, Nov. 9, 
1988, 3837943 
Int. Cl.5 HO2P 3/12 


U.S. Cl. 318—375 16 Claims 
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1. Series dynamoelectric machine adapted for connection to 
an energy supply (10, 11) in combination with a dynamic brak- 
ing circuit, and operable in either of 

(a) motor mode of operation; 

(b) dynamic braking mode of operation; 

said dynamoelectric machine having an armature (5); 

a main field winding (1,2; 21, 22); 
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a braking current energy dissipating means (4) for dissipating 
braking current energy when the machine is in dynamic 
braking mode of operation; and 
switching means (S) connected to said armature (5) for 
(a) when the dynamoelectric machine is in motor mode of 
operation, 

coupling said armature to said energy supply through said 
main field winding in a first direction of polarization of 
said field winding, and 

(b) when the dynamoelectric machine is in dynamic brak- 
ing mode of operation, 

coupling the armature to said dissipating means and to at 
least part of the main field winding in a second direction of 
polarization, reversed with respect to said first direction 
of polarization, and severing connection of the energy 
supply of the armature through at least a portion of the 
main field winding; and 
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one of the first and second current command determining 
data read out in accordance with the predetermined pa- 
rameter detected by one of first and second detectors, the 
second current command determining data for the respec- 
tive angular regions each having the second angular width 
smaller than the first angular width being stored in said 
step (b) and the first current command determining data 
being used when the detected actual motor rotational 
speed is higher than a predetermined speed, and the sec- 
ond current command determining data being used when 
the actual motor rotational speed is lower than the prede- 
termined speed. 


5,099,186 
INTEGRATED MOTOR DRIVE AND RECHARGE 
SYSTEM 


circuit means (3, 3a) coupled to the energy supply (10, 11) of Wally E. Rippel, Altadena, and Alan G. Cocconi, Glendora, both 
the dynamoelectric machine and to at least part of the 
main field winding for supplying a magnetizing current to 
said at least part of the main field wining independently of 
current flow through said at least part of the main field 
winding derived from the armature when said switching 
means is in dynamic braking mode of operation. 


5,099,185 
ALTERNATING CURRENT MOTOR CONTROL 
METHOD 
Shinichi Kono, and Hironobu Takahasi, both of Oshino, Japan, 
assignors to Fanuc Ltd, Minamitsuru, Japan 
PCT No. PCT/JP90/00166, § 371 Date Oct. 15, 1990, § 102(e) 
Date Oct. 15, 1990, PCT Pub. No. WO90/09699, PCT Pub. 
Date Aug. 23, 1990 
PCT Filed Feb. 9, 1990, Ser. No. 598,624 
Claims priority, application Japan, Feb. 12, 1989, 1-32878 
Int. Cl.5 HO2P 5/28; GOIP 3/489 
US. Cl. 318—799 


1. An alternating current motor control method, comprising 

the steps of: 

(a) storing data for determining a first current command 
beforehand in a manner each corresponding to an associ- 
ated one of angular regions each having a first angular 
width; 

(b) storing data for determining a second current command 
beforehand in a manner each corresponding to an associ- 
ated one of angular regions each having a second angular 
width different from the first angular width; 

(c) detecting a predetermined parameter, associated with an 
actual motor rotational position, with one of first and 
second resolutions different from each other in depen- 
dence on an actual motor rotational speed, the predeter- 
mined parameter being the actual motor rotational speed; 
and 

(d) determining current commands of individual phases of an 
alternating current motor on the basis of a corresponding 


of Calif., assignors to General Motors Inc., Detroit, Mich. 
Filed Dec. 31, 1990, Ser. No. 635,908 
Int. Cl.5 HO2P 5/40, 1/30 
38 Claims 


1. An electric motor drive and power processing system 


comprising: 


a first polyphase motor having windings in a wye configura- 
tion and a rotor with an output shaft, with a first neutral 
node in common with all the first motor windings; 

a second polyphase motor having windings in a wye config- 
uration and a rotor with an output shaft, with a second 
neutral node in common with all the second motor wind- 
ings; 

bidirectional dc power source means for providing and 
receiving electrical power to and from the first and second 
motors; 

a first bidirectional, polyphase, voltage-fed, pulse-width- 
modulated inverter, having a phase multiplicity equal to 
that of the first motor, connected between the bidirec- 
tional dc power source means and the windings of the first 
motor; 

a second bidirectional, polyphase, voltage-fed, pulse-width- 
modulated inverter, having a phase multiplicity equal to 
that of the second motor, connected between the bidirec- 
tional dc power source means and the windings of the 
second motor; 

an input/output terminal connected to the first and second 
neutral nodes of the motors; and 

control means, coupled to the first and second inverters, for 
operation in a drive mode and a recharge mode, for con- 
trolling the first and second inverters during the drive 
mode such that electrical power provided to the motors 
from the bidirectional dc power source means is con- 
verted to mechanical power produced at the first and 
second motor output shafts, and mechanical power from 
rotation of the first and second motor output shafts is 
converted to dc electrical power provided to the bidirec- 
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tional dc power source means, and for controlling the first 
and second inverters during the recharge mode such that 
single-phase ac electrical power received at the input/out- 
put terminal is converted to dc power that is provided to 
the bidirectional dc power source means at a unity power 
factor conversion. 


5,099,187 
POWER CONNECT SAFETY AND CONNECTION 
INTERLOCK 
Wally E. Rippel, Altadena, Calif., assignor to California Insti- 
tute of Technology, Pasadena, Calif. 
Filed Mar. 21, 1990, Ser. No. 497,082 
Int. Cl.5 HO2J 7/00; HO1R 13/44 
US. Cl. 320—1 











1. A power interconnection system for connecting a DC 
power source to a capacitor bank at the input of a DC load, 
comprising: 

a pair of power contact halves connectable between the DC 

power source and the capacitor bank; 

a safety circuit for precharging the capacitor bank; and 

mechanical interference responsive to the safety circuit for 

selectively preventing electrical connection through the 
power contact halves until the capacitor bank has been 
safely precharged. 


5,099,188 
PROTECTION DEVICE FOR HIGH-TEMPERATURE 
BATTERIES 

Hermann Birnbreier, Sandhausen, and Stefan Mennicke, Gauan- 

gelloch, both of Fed. Rep. of Germany, assignors to Asea 

Brown Boveri Aktiengesellschaft, Manheim, Fed. Rep. of 

Germany 

Filed Nov. 19, 1990, Ser. No. 615,495 

Claims priority, application Fed. Rep. of Germany, Nov. 17, 

1989, 3938262 
Int. Cl.5 HOIM /0/42 


U.S. Cl. 320—13 12 Claims 


2 


1. Protection device for preventing a voltage reversal at 
galvanic cells of a high-temperature battery having a series 
circuit of cells and external battery terminals, comprising 
means connected in parallel with the cells for providing a high 
electrical resistance at an operating temperature of the battery 
and for providing an electrical resistance being low in compar- 
ison with an internal electrical resistance of the cells below a 
predetermined lower limit temperature of the battery, the 
lower limit temperature being lower than the operating tem- 
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perature of the battery, said means forming a voltage divider 
determining a voltage division across the cells when a circuit is 
closed through the external battery terminals. 


5,099,189 
ALTERNATING CURRENT GENERATOR FOR VEHICLE 
Yoshiyuki Iwaki; Kazutoshi Kaneyuki, and Shiro Iwatani, all of 
Himeji, Japan, assignors to Mitsubishi Denki Kabushiki 
Kaisha, Tokyo, Japan 
PCT No. PCT/JP87/00724, § 371 Date May 31, 1988, § 102(e) 
Date May 31, 1988, PCT Pub. No. WO88/02566, PCT Pub. 
Date Apr. 7, 1988 
PCT Filed Sep. 30, 1987, Ser. No. 206,859 
Claims priority, application Japan, Oct. 3, 1986, 61-236553; 
Nov. 27, 1986, 61-183310[U] 
Int. Cl.5 H0O2J 7/14; HO2P 9/30 


US. Cl. 322—25 3 Claims 














1. An alternating current generator for vehicles comprising 
a field winding, a three-phase output winding for generating an 
output in response to the exciting current in said field winding, 
a rectifying circuit for converting the three-phase output of 
said three-phase output winding into a direct current, a battery 
to be charged by the output of said rectifying circuit, a voltage 
regulating circuit for controlling the output voltage of said 
rectifying circuit to a predetermined value by intermittently 
controlling the exciting current in said field winding, an indi- 
cating lamp connected between said voltage regulating circuit 
and said battery for indicating the generating or non-generat- 
ing states of said generator, a field current limiting circuit fed 
with operating power through said indicating lamp for sup- 
pressing the exciting current in said field winding to less than 
a predetermined value and an external switch connected to 
said field current limiting circuit for selectively inhibiting the 
operation of said field current limiting circuit. 


5,099,190 

REACTIVE POWER COMPENSATION APPARATUS 
Naoko Sato, Tokyo, Japan, assignor to Kabushiki Kaisha To- 

shiba, Kawasaki, Japan 

Filed Dec. 31, 1990, Ser. No. 635,972 

Claims priority, application Japan, Jan. 16, 1990, 2-4516; Jan. 

16, 1990, 2-4517 
Int. Cl.5 HO2J 3/18; GOSF 1/70 

U.S. Cl. 323—210 15 Claims 

1. A reactive power compensation apparatus comprising: 

a) a power system with a given voltage; 

b) means for controlling the voltage of said power system to 
a predetermined target voltage, using a predetermined 
transfer function; 

c) a reactive element; 

d) means for connecting said reactive element to said power 
system; 

e) means for detecting an impedance of said power system in 
accordance with a change in the voltage of said power 
system, said voltage change being defined by a difference 
between the voltage of said power system obtained when 
said reactive element is connected to said power system 
and the voltage of said power system obtained when said 
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reactive element is disconnected from said power system; 
and 


f) means for changing said transfer function in accordance 
with the impedance detected by said detecting means. 


5,099,191 

TUNNEL DIODE VOLTAGE REFERENCE CIRCUIT 
Francis A. Galler, Nolfolk, and Randall J. Pflueger, Cambridge, 

both of Mass., assignors to The Charles Stark Draper Labora- 

tory, Inc., Cambridge, Mass. 

Filed Nov. 5, 1990, Ser. No. 609,391 
Int. Cl.5 GOSF 3/16 

U.S. Cl. 323—313 


1. A tunnel diode voltage reference circuit, comprising: 

a tunnel diode having a conduction characteristic; 

bias voltage means for producing a tunnel diode output 
current and for biasing said diode to operate in a specific 
region of the conduction characteristic where the output 
current varies as a fraction of a variation in the bias volt- 
age; 

means, responsive to the tunnel diode output current, for 
isolating the tunnel diode output from load variations and 
for converting the tunnel diode output current to a refer- 
ence voltage. 


5,099,192 
LIGHT EMITTING DIODE ARRAY CURRENT POWER 
SUPPLY 
Billy E. Thayer; Charles A. Brown; Donald M. Reid, all of 
Corvallis, Oreg., and Steven Kalata, Sunnyvale, Calif., assign- 
ors to Hewlett-Packard Company, Palo Alto, Calif. 
Filed Oct. 12, 1990, Ser. No. 597,259 
Int. Cl.5 GOSF 3/26 
US. Cl. 323—315 17 Claims 
1. A power supply for a light emitting diode print head 
comprising; a reference FET; 
a plurality of output driver FETs, each having an output for 
connection to a single LED in the print head; 
a low impedance voltage source; 
means for interconnecting the gates of all the FETs to said 
low impedance voltage source; 
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means for passing a constant current through the reference 
FET; 

means for enabling current flow from each output driver 
FET to tis respective LED in response to a data signal, 
said enabling means comprising: 


a control FET connected in series with each output driver 
FET; and 

means for biasing said control FETs in response to program- 
ming data signals thereby controlling the current level 
through the LED. 


5,099,193 
REMOTELY CONTROLLABLE POWER CONTROL 
SYSTEM 
Robin Moseley, Allentown; Joel S. Spira, Coopersburg, both of 
Pa.; Arjuna Karunaratne, Santa Clara, Calif.; John Wylie, 
Allentown, and Jonathan A. Barney, Whitehall, both of Pa., 
assignors to Lutron Electronics Co., Inc., Pa. 
Continuation-in-part of Ser. No. 79,847, Jul. 30, 1987. This 
application Mar. 31, 1989, Ser. No. 332,317 
Int. Cl.5 HO2J 1/00 
U.S. Cl. 323—324 


1. A remotely controllable power control system compris- 
ing, in combination: 
a) means for transmitting a radiant control signal, including 

a first actuator means for determining said signal, and 

b) wallbox mountable control/receiver means to control the 
power delivered to a load comprising, in combination: 

i) detector means responsive to said radiant control signal 
for providing a first power control signal determined by 
said radiant control signal, 

ii) second actuator means positionable through a continu- 
ous range for determining a second power control 
signal, said second actuator means is movable to move 
along a substantially linear path for determining said 
second power control signal, said second actuator 
means comprising a lens which is for receiving said 
radiant control signal, said second actuator means being 
removable from said wallbox mountable control/- 
receiver means and 

iii) means responsive to both said first and second power 
control signals for controlling the amount of power 
delivered to said load in accordance with a selected one 
of said first and second power control signals. 
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5,099,194 
DIGITAL FREQUENCY MEASUREMENT RECEIVER 
WITH BANDWIDTH IMPROVEMENT THROUGH 
MULTIPLE SAMPLING OF REAL SIGNALS 

Richard B. Sanderson, Dayton, and James B. Y. Tsui, Center- 

ville, both of Ohio, assignors to The United States of America 

as represented by the Secretary of the Air Force, Washington, 

D.C. 

Filed Mar. 6, 1991, Ser. No. 672,310 
Int. Cl.5 GOIR 23/00 

U.S. Cl. 324—78 D 


3. A frequency measurement receiver comprising: 

power dividing means coupling a source of signals to inputs 
of first and second analog-to-digital converters, the first 
analog-to-digital converter being operated at a first sam- 
pling frequency fo to provide a set of samples as a first 
signal, and the second analog-to-digital converter being 
operated at a second sampling frequency f} to provide a 
set of samples as a second signal, and processing means 
coupled to the outputs of the first and second analog-to- 
digital converters; 

wherein said processing means comprises means for per- 
forming discrete Fourier transforms independently on said 
first and second signals, a lowest alias for the f; sampling 
being used as an x value, and a lowest alias for the fo 
sampling being used as a y value, a lowest alias for the f; 
sampling is plotted on the x axis and a lowest alias for the 
fo sampling is plotted on the y axis, with a curve of possi- 
ble values lying on the mesh formed by a 45 degree line 
starting at the origin and reflected at the boundaries 
x=0,f; and y=0,fo until the curve retraces itself, wherein 
fo and f; are chosen such that fo/(f|-fo) is integral, so that 
retrace occurs at frequency, f=fo*f;/(F1-fo), line spacing 
being 2*(f\-fo), the frequency f being determined by cal- 
culating the parameters: 


a=(y—x)/[2*(fi-fo)] (1) 


b=(x+y)/[2*(/i-fo)] 


and 
(2) 


a look-up table that identifies the frequencies associated with 
each branch of the mesh function, and means using the look-up 
table for determining the frequency f. 


5,099,195 
ELECTRONIC DEVICE FOR MEASURING ELECTRICAL 
POWER SUPPLY TO A LOAD 

Nigel P. J. Greer, Edinburgh; Alan J. Jones, and Timothy R. 

Joyce, both of Staffordshire, all of United Kingdom, assignors 

to The General Electric Company, p.l.c., England 

Filed Dec. 14, 1990, Ser. No. 628,477 

Claims priority, application United Kingdom, Dec. 18, 1989, 

8928494 
Int. Cl.5 GOIR 21/00 

U.S. Cl. 324—142 8 Claims 

1. An electrical power measuring device comprising: input 
means for producing first and second analogue signals respec- 
tively representative of the instantaneous values of the voltage 
and current supplied to a load; modulator means for produc- 
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ing, in response to one of said first and second analogue signals, 
an output modulator signal which during periods of equal 
duration has a first or a second value such that the ratio of the 
number of the periods of the first value to the number of peri- 
ods of the second value over an interval varies with the value 
of said one of the first and second analogue signals; an ana- 
logue-to-digital converter connected to said input means for 
producing at a converter output, first and second output digital 
signals respectively representative of the magnitude and polar- 
ity of the other of said first and second analogue signals; and 


ANALOGUE 
To 


OIGITAL 
CONVERTER 


ae 
GENERATOR 

accumulator means connected to said converter output which, 
in response to the output modulator signal of said modulator 
means during each said period, accumulates said first digital 
signal during that period in a sense dependent on the value of 
the output modulator signal of the modulator means and the 
polarity of said other of said first and second analogue signals, 
as represented by said second digital signal, said accumulator 
means being operative to produce an output pulse each time 
the accumulator means reaches a predetermined count, 
thereby to produce an output power signal comprising pulses 
at a rate indicative of the power supplied to the load. 


5,099,196 
ON-CHIP INTEGRATED CIRCUIT SPEED SELECTION 
Michael L. Longwell, Austin, and Terry J. Parks, Round Rock, 
both of Tex., assignors to Dell USA Corporation, Austin, Tex. 
Filed Nov. 9, 1990, Ser. No. 615,732 
Int. Cl.5 GOIR 15/12; GO6F 11/00 
US. Cl. 324—158 R 





















































1. An electronic circuit for the detection of required opera- 
tional speed of one or more integrated circuit semiconductor 
chips, in conjunction with an integrated circuit tester for pro- 
viding timing, display, and control signal CLK, comprising: 

(a) an oscillator circuit, formed in each of the one or more 

semiconductor chips, for generating a series of pulses, 
timed by the tester, connected to time the oscillator for a 
fixed period of time; 

(b) a counter, connected to the oscillator and formed in each 

of the one or more semiconductor chips, for counting the 
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number of pulses generated during the fixed period of time 
provided by the tester; 

(c) a store, formed in each of the one or more semiconductor 
chips, for holding a number indicative of a required speed 
of operation; and 

(d) a comparator, formed in each of the one or more semi- 
conductor chips, for comparing the number indicative of 
a required speed of operation from the store with the 
number of pulses counted during the fixed period of time 
output to the display for indicating whether the number of 
pulses counted is equal to or greater than the number 
indicative of a required speed of operation, thereby identi- 
fying a chip having the required speed of operation. 


5,099,197 
METHOD OF DETERMINING THE ROTATIONAL 
SPEED OF A MACHINE, AND DEVICE FOR 
PERFORMING THE METHOD 
Dieter Hauck, Eberbach; Karl-Heinz May, Viernheim; Hans 
Miiller, Sandhausen, and Jiirgen Rehberger, Dossenheim, all 
of Fed. Rep. of Germany, assignors to Heidelberger Druck- 
maschinen AG, Heidelberg, Fed. Rep. of Germany 
Continuation of Ser. No. 348,985, May 8, 1989, abandoned. This 
application Jun. 19, 1991, Ser. No. 719,086 
Claims priority, application Fed. Rep. of Germany, May 6, 
1988, 3815530 
Int. Cl.5 GO1P 3/56 


USS. Cl. 324—161 10 Claims 


Zee 


N-IST***s 
C2wU-R- 1) 





1. Method of determining the rotational speed of a machine 
having a drive into which a setpoint value for the rotational 
speed has been introduced and a rotational-speed sensor from 
which a measured actual value is obtainable, which comprises 
feeding the setpoint value to a mathematical model of a con- 
trolled system receiving inputs from the drive and the ma- 
chine, deriving from the output of the mathematical model a 
computed rotational speed value, determining the difference 
between the measured rotational speed value and the com- 
puted rotational speed value, forming the absolute value of the 
difference, and, if the absolute value of the difference exceeds 
a given constant, using the computed rotational speed value, 
and if the absolute value of the difference does not exceed the 
given constant, using the measured rotational speed value as 
the determined rotational speed of the machine. 


316-926 O.G.-92-23 
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5,099,198 
CIRCUIT CONFIGURATION FOR MONITORING THE 
FINAL STAGES OF A PLURALITY OF VALVES 

Hans-Wilhelm Bleckmann, Bad Nauheim; Heinz Loreck, Frank- 

furt am Main, and Michael Zydek, Langgoens/Cleeberg, all of 

Fed. Rep. of Germany, assignors to Alfred Teves GmbH, 

Frankfurt am Main, Fed. Rep. of Germany 

Filed Jul. 27, 1990, Ser. No. 558,946 

Claims priority, application Fed. Rep. of Germany, Aug. 1, 

1989, 3925418 
Int. Cl.5 GOIR 31/14 


US. Cl. 324—511 12 Claims 


1. A circuit configuration for monitoring the final control 
circuitry stages of a plurality of electromagnetically operatable 
valves, wherein the final stages are fed with short test pulses in 
accordance with a predetermined pattern, wherein the actua- 
tion connection (S1-S4) of the valves are connected by way of 
a comparator circuit comprising a chain of exclusive OR cir- 
cuits (XOR1), XOR2, XOR3) and by way of an OR-like (2) 
and wherein the output signal of the comparator circuit (1) 
which incorporates said exclusive circuits and the output sig- 
nal of the OR-like (2) are feedable to a further comparator 
element (XOR4) whose output signal is evaluatable as a func- 
tion of the test pulses to monitor the final stages (LT1-LT4). 


5,099,199 
DEVICE FOR TESTING FUSES 
David F. Carter, Kenner, La., assignor to Milton J. LeFebre, 
Covington, La. 
Filed Oct. 3, 1990, Ser. No. 592,200 
Int. Cl.5 GOIR 31/02; HO1H 85/30 
US. Cl. 324—550 


1. A device for testing a variety of different sized fuses, each 

fuse having two connection points, the device comprising: 

a) a non-conductive cube shaped main body having multiple 
sides and a first plurality of rounded receptacles of differ- 
ent sizes, each receptacle having an opening on a first side 
of the cube, each receptacle being sized to accommodate 
a different size fuse that can enter the receptacle at its 
opening; 

b) first conducting plate means adjacent each of said recepta- 
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cles for contacting one connection point of a fuse and the 
first side of the cube, when the fuse is inserted into one of 
said receptacles; 

c) second conducting plate means on a second side of the 
cube that is opposite to and parallel with the first side and 
electrically insulated from the first conducting plate 
means, said second conducting plate means being associ- 
ated with each of said receptacles for contacting the other 
connection point of a fuse when it is inserted into one of 
said receptacles; 

d) said second conducting plate means having a plurality of 
terminal portions corresponding to the plurality of recep- 
tacles and being positioned at differing distances respec- 
tively from the first side of the cube, so that fuses of differ- 
ent lengths can be tested by placing a fuse to be tested in 
one of the various receptacles; 

e) indicating means for indicating the operability of said fuse, 
said indicating means being in electrical connection with 
one of said first and second conducting plate means; 

f) a power source in electrical connection with the indicating 
means and with the other of said first and second conduct- 
ing plate means wherein when an operative fuse is inserted 
into a receptacle that is sized to accept it, an electrical 
circuit is formed to power said indicating means. 


5,099,200 
LF. CALEBRATION SYSTEM 

Joseph F. Tarantine, Seattle; Eric J. Wicklund, Snohomish, and 

Jerry W. Daniels, Everett, all of Wash., assignors to Hewlett- 

Packard Company, Pale Alto, Calif. 

Filed Jan. 12, 1990, Ser. No. 463,742 
Int. Cl1.5 GOIR 23/16, 27/02 

US. Cl. 324—619 


1. A method of characterizing the I.F. response of an instru- 
ment, the instrument including a mixer to which a local oscilla- 
tor signal is applied for converting an input signal to an IF. 
signal, the method comprising the steps: 

providing a fixed frequency input signal to the instrument; 

sweeping the local oscillator signal from a first frequency to 

a second frequency; 

deriving the input signal and the swept local oscillator signal 

from a common reference oscillator; and 

measuring an I.F. signal produced thereby. 


5,099,201 
STRIPLINE TEST ADAPTER 

Peter Riveir, Esslinger, Fed. Rep. of Germany, assigner to 

Standard Elektrik Lorenz Aktiengeselischaft, Stuttgart, Fed. 

Rep. of Germany 

Filed Oct. 29, 1990, Ser. No. 604,138 

Claims priority, application Fed. Rep. of Germany, Nov. 18, 

1989, 3938427 
Int. Cl.5 GOIR 27/04 

USS. Cl. 324—629 19 Claims 

1. A test adapter for connection to a measuring instrument 
for measuring at a test section the electrical values of an elec- 
tric component or network under test, comprising: 

four coaxial connectors arranged as two inner and two outer 
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connectors along a straight line on a common support and 
extending in the same direction each having a characteris- 
tic impedance adapted to that of the measuring instru- 
ment; 

first connection means connected to the two outer coaxial 
connectors for providing an electrical path so that each of 
the two outer coaxial connectors may be connected to the 
test section at first points of contact and through which a 
component to be tested can be supplied with a test current; 

second connection means for providing an electrical path by 
which the voltage developed across the component by the 
test current can be measured, connected to the two inner 


7 
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coaxial connectors so that each may be connected to the 
test section at second points of contact; 

said first connection means being first and second stripline 
portions whose characteristic impedances are equal or 
approximately equal to that of the associated outer coaxial 
connectors, and whose respective inner conductors are 
separated by a break for forming the test section; 

wherein above the break forming the test section, a pressure 
element having a spring is provided for pressing an insert- 
able component to be tested between the pressure element 
and the break with the component’s terminals against the 
points of contact. 


both of N.Y., assignors to General Electric Company, Sche- 
nectady, N.Y. 
Division of Ser. No. 484,945, Feb. 26, 1990, Pat. No. 4,967,332. 
This application Jul. 2, 1990, Ser. No. 551,812 
Int. C1.5 HO3K 19/00, 5/00 


USS. Cl. 328—133 1 Claim 


1. A phase shift generator, comprising: 

input means for receiving first and second pulse train signals 
having substantially the same duty cycle, said input means 
comprising first and second input inverters for respec- 
tively generating first and second inverted pulse train 
signals; 

first latching means coupled to said input means for respec- 
tively latching the rising edges of said first and second 
pulse train signals and generating a third pulse train signal 
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having a pulse width corresponding to the phase differ- 
ence between the rising edges of said first and second 
pulse train signals, said first latching means including a 
first latch circuit having first and second two-input 
NAND gates, one input of each said NAND gate being 
cross-coupled to the output of the other NAND gate, said 
first latch circuit receiving the output signals from said 
first and second input inverters, said first latching means 
further including delay means for delaying the output 
signal from said first latch circuit and a first output in- 
verter for inverting the output signal from said delay 
means; 

second latching means coupled to said input means for re- 
spectively latching the falling edges of said first and sec- 
ond pulse train signals and generating a fourth pulse train 
signal having a pulse width corresponding to the phase 
difference between the falling edges of said first and sec- 
ond pulse train signals, said third and fourth pulse train 
signals each having a substantially 50% duty cycle and 
being phase-shifted with respect to each other by an 
amount proportional to the duty cycle of said first and 
second pulse trains, said second latching means including 
first and second D-type flip-flops, said first flip-flop being 
clocked by the output signal from said first input inverter, 
and said second flip-flop being clocked by the output 
signal from said second input inverter, said second latch- 
ing means further including a second latch circuit, the 
output signals from said first and second flip-flops com- 
prising input signals to said second latch circuit, said 
second latching means further including a second output 
inverter for inverting the output signal from said second 
latch circuit. 


5,099,203 
POWER AMPLIFIER HAVING MULTIPLE SWITCHED 
STAGES AND METHOD OF OPERATING SAME 

Bryan A. Weaver, and Daniel L. Dickey, Sr., both of Dallas, 

Tex., assignors to Continental Electronics Corporation, Dal- 

las, Tex. 

Filed Jun. 5, 1990, Ser. No. 533,646 
Int. Cl.5 HO3F 3/38 

U.S. Cl. 330—10 
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60. A method of operating a power amplifier responsive to 
an analog source, the power amplifier including multiple out- 
put stages activated only to non-sourced and conducting states, 
responses from the multiple stages being summed together to 
derive a wave that is a step wise replica of the analog source, 
the method comprising activating the stages so that the number 
of stages in the conducting state is proportional to the linear 
combination of the amplitude of the analog source and a con- 
tinuously varying function having a small maximum amplitude 
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relative to a predetermined maximum amplitude of the analog 
source. 


5,099,204 
LINEAR GAIN CONTROL AMPLIFIER 
Charles E. Wheatley, III, Del Mar, Calif., assignor to Qual- 
comm Incorporated, San Diego, Calif. 
Filed Oct. 15, 1990, Ser. No. 598,845 
Int. Cl.5 HO3G 3/30 
U.S. Cl. 330—279 


COMPENSATION 
CIRCUIT 


1. An amplification circuit for amplifying an input signal 
where signal gain in decibels (dB) is a linear function of a 
control signal comprising: 

compensation means for receiving a control signal and gen- 

erating a corresponding compensation signal according to 
predetermined gain compensation characteristics; 

input amplification means for, receiving an input signal and 

said compensation signal, amplifying said input signal at 
an input gain level determined by said compensation sig- 
nal and providing a corresponding input amplification 
means output signal, said input amplification means gain in 
dB being a linear function of said control signal over a 
predetermined gain range; 

filter means for receiving and filtering said input amplifica- 

tion means output signal; and 

output amplification means for, receiving said filtered input 

amplification means output signal and said compensation 
signal, amplifying said filtered input amplification means 
output signal at an output gain level determined by said 
compensation signal and providing a corresponding out- 
put amplification means output signal, said output amplifi- 
cation means gain in dB being a linear function of said 
control signal over said predetermined gain range. 


5,099,205 
BALANCED CASCODE CURRENT MIRROR 
Lanny L. Lewyn, Laguna Beach, Calif., assignor to Brooktree 
Corporation, San Diego, Calif. 
Filed Nov. 29, 1990, Ser. No. 619,399 
Int. Cl.5 HO3F 3/16 


5. In combination, 

a first current path including first and second transistors, 

first means for introducing an input current to the second 
transistor to obtain a flow of this current through the first 
current path, 

a second current path including third and fourth transistors, 
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second means for connecting the first and third transistors 
and the second and fourth transistors to provide an impe- 
dance in the second transistor corresponding to the impe- 
dance in the first transistor and to provide an impedance in 
the fourth transistor corresponding to the impedance in 
the third transistor and to provide a flow of current 
through the second current path corresponding to the 
flow of current through the first current path, 

third means for coupling the first and second transistors to 
provide for a high frequency biasing of the first transistor 
in accordance with the input current introduced to the 
second transistor, and 

fourth means for coupling the first and second transistors to 
provide for a low frequency biasing of the first transistor 
to regulate the flow of the input current through the first 
and second transistors in accordance with the input cur- 
rent introduced to the second transistor. 


5,099,206 

NUCLEAR MAGNETIC RESONANCE SPECTROSCOPY 
Junjiro Imaizumi; Teruaki Fujito, and Katsuya Hioka, all of 

Tokyo, Japan, assignors to Jeol Ltd., Tokyo, Japan 

Filed Sep. 4, 1990, Ser. No. 578,667 

Claims priority, application Japan, Sep. 4, 1989, 1-230216; 

Sep. 7, 1989, 1-232039 
Int. Cl.5 GOIR 33/20 
6 Claims 


1. Nuclear magnetic resonance spectroscopy comprising the 
steps of: 

rotating a sample at a high speed about an axis oriented at the 
magic angle with respect to a static magnetic field; 

simultaneously applying a 90° pulse to an unobserved nu- 
clear species coupled to a nuclear species to be observed 
and then applying a spin-locking pulse or pulse sequence 
to the unobserved nuclear species; 

applying an observing pulse or pulse sequence to the ob- 
served nuclear species; 

detecting the resonant signal emanating from the observed 
nuclear species; 

and wherein at least one of the time-average amplitude of the 
spin-locking pulse or pulse sequence during the period of 
the pulse or pulse sequence and the time-average ampli- 
tude of the observing pulse or pulse sequence during the 
period of the pulse or pulse sequence is varied. 


OFFICIAL GAZETTE 


MARCH 24, 1992 


5,099,207 
METHOD OF DETERMINING A NUCLEAR 
MAGNETIZATION DISTRIBUTION OF A SUB-VOLUME 
OF AN OBJECT, METHOD OF SHIMMING A PART OF A 
STEADY FIELD IN WHICH THE OBJECT IS SITUATED, 
AND MAGNETIC RESONANCE DEVICE FOR 
PERFORMING SUCH A METHOD 
Peter R. Luyten, Eindhoven, Netherlands, assignor to U.S. 
Philips Corp., New York, N.Y. 
Filed Mar. 28, 1990, Ser. No. 500,983 
Claims priority, application Netherlands, Apr. 20, 1989, 
8900990 
Int. Cl.5 GOIR 33/20 
13 Claims 


1. A method of determining a nuclear magnetization distri- 
bution from at least one magnetic resonance signal from a 
sub-volume of an object which is situated in a steady magnetic 
field, the sub-volume being selectively excited by means of a 
sequence comprising RF electromagnetic pulses and magnetic 
field gradients which are superposed on the steady magnetic 
field, resonance signals from at least a part of a spectrum asso- 
ciated with the sub-volume being suppressed, characterized in 
that there is generated a first 90° excitation pulse which has a 
first phase and which is non-selective, after which a second 
excitation pulse which has a second phase which differs 90° 
from the first phase and which is selective is generated in the 
presence of a first magnetic field gradient, a waiting period 
between the first and the second pulse being chosen so that the 
suppression of said part of the spectrum is optimum and the 
first magnetic field gradient is sustained after the second excita- 
tion pulse until magnetic resonance signals from a further part 
of the spectrum have been dephased, after which a third, selec- 
tive, excitation pulse is generated in the presence of a second 
magnetic field gradient and a selective refocussing pulse is 
generated in the presence of a third magnetic field gradient, the 
first, the second and the third field gradient having different 
gradient directions. 


5,099,208 
METHOD FOR MAGNETIC RESONANCE IMAGING 
AND RELATED APPARATUS 
J. M. Fitzpatrick, and Hsuan Chang, both of Nashville, Tenn., 
assignors to Vanderbilt University, Nashville, Tenn. 
Filed Oct. 5, 1989, Ser. No. 417,516 
Int. Cl.5 GOIR 33/20 
US, Cl. 324—312 23 Claims 
1. A method for obtaining images of a subject by nuclear 
magnetic resonance imaging, comprising the steps of: 
providing a static magnetic field with in which said subject 
is disposed, a source of pulsed RF signals, receiver means 
for receiving signals from said subject, computer means 
for receiving said signals from said receiver means and 
establishing image information related thereto and visual 
display means for displaying images from said image infor- 
mation; 
performing a plurality of first image generating sequences 
each including applying to said subject a plurality of RF 
pulses including an initial RF pulse and a refocusing RF 
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pulse in between which a subsequence of gradient pulses is 
applied to said subject, including a first slice selection 
gradient pulse, a first phase-encoding gradient pulse, a 
first preparation gradient pulse and a first read-out gradi- 
ent pulse, and receiving a first set of NMR signals pro- 
duced responsively by said subject in said receiver means; 
processing said first set of NMR signals by said computer 
means to obtain a first set of image information and storing 
said first set of image information in said computer means; 
performing a plurality of second image generating sequences 
each including applying to said subject a plurality of RF 
pulses including an initial RF pulse and a refocusing RF 
pulse in between which a subsequence of gradient pulses is 
applied to said subject, including a second slice selection 
gradient pulse, a second phase-encoding gradient pulse, a 
second preparation gradient pulse and a second read-out 


gradient pulse, with at least one of said second gradient 
pulses being changed according to a signed ratio applied 
to the gradient pulse used in said first image generating 
sequence, said at least one gradient pulse including said 
second read-out gradient pulse, and receiving a second set 
of NMR signals produced responsively by said subject in 
said receiver means, 

processing said second set of NMR signals by said computer 
means to acquire a second set of image information and 
storing said second set of image information in said com- 
puter means; 

combining said first set of image information and said second 
set of image information to generate a third set of image 
information; and 

storing said third set of image information in computer 
means. 


5,099,209 
BATTERY VOLTAGE DETECTING DEVICE 
Yoichi Seki; Hiroyuki Saito, and Teruyo Hayakawa, all of To- 
kyo, Japan, assignors to Seikosha Co., Ltd., Tokyo, Japan 
Filed Oct. 17, 1990, Ser. No. 599,327 
Claims priority, application Japan, Oct. 17, 1989, 1-269917 
Int. Cl.5 GOIN 27/46 
USS. Cl. 324—428 
1. A battery voltage detecting device comprising: 
a reference voltage section for generating a reference volt- 
age; 
an input means for receiving a battery voltage; 
an integration circuit; 
changeover means for selectively connecting said integra- 
tion circuit between the input means and said reference 
voltage section; 
measuring means for measuring the length of a time “Tbs” 
elapsed from the connection of the integration circuit with 
the reference voltage section to the coincidence of the 


6 Claims 
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output voltage of the integration circuit with a predeter- 
mined value and the length of a time “Tbt” elapsed from 
the connection of the battery with the integration circuit 
to the coincidence of the output voltage of the integration 
circuit with the predetermined value; and 

operation means for determining the voltage at the input 
means from the time “Tbs” and the time “Tbt”; 


said operation means comprising means for determining the 
ratio between an average value of “Tbs” obtained by 
measuring said time “Tbs” a plurality of times and an 
average value of ““Tbt” obtained by measuring said time 
“Tot” a plurality of times and then calculating the voltage 
at said input means from said ratio. 


5,099,210 
BATTERY STATUS INDICATOR 
Neil K. Fortney, Madison, and Tom Blandino, Cottage Grove, 
both of Wis., assignors to Koss Corporation, Milwaukee, Wis. 
Filed Jun. 1, 1990, Ser. No. 531,948 
Int. Cl.5 GOIN 27/416 


1. Means for monitoring and indicating the output level of an 
energy source, comprising: 

means for generating a signal having a triangle wave form 
having a predetermined peak-to-peak value; 

means for comparing said triangle wave form signal to a 
signal related to said output level of said energy source 
and generating a comparison signal therefrom; and 

two-state indicating means for receiving said comparison 
signal, and being in a first state when said comparison 
signal indicates that said signal related to the output level 
of said energy source is greater than said triangle wave 
form and being in a second state when said comparison 
signal indicates that said signal related to the output level 
of said energy source is less than said triangle wave form, 
resulting in a substantially linear representation of the 
output level of said energy source caused by said indicat- 
ing means continually changing state, in a linear manner 
generally proportional to the proximity of the output level 
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to the upper or lower peaks of said triangle wave form, 5,099,212 
while said output level is within said peak-to-peak value. GROUND SENSING INDICATOR AND OUTLET STRIP 
Yoshi M. Nagaishi, Unionville, Canada, assignor to Noma Inc., 
Scarborough, Canada 
Filed Oct. 27, 1989, Ser. No. 428,136 
Int. Cl.5 GOIR 31/14 
U.S. Cl. 324—508 


5,099,211 
BATTERY VOLTAGE MEASUREMENT SYSTEM 
Dieter K. Nowak, Route 2, Box 2916, Winchester, Tenn. 37398 
Filed Mar. 26, 1990, Ser. No. 498,702 
Int. Cl.5 GOIN 27/416 
U.S. Cl. 324—434 7 Claims 


1. In a ground sensing indicator for continuously sensing and 
indicating the state of a ground connector of a three wire outlet 
comprising: 

said ground connector; 

line connector; 

a neutral connector; 

first high resistance circuit means connected between said 

ground and neutral connectors for comparing the voltage 
therebetween; and 

second circuit means including an LED connected between 

said line and neutral connectors, 

said first circuit means enabling said second circuit means 

upon detection of a voltage at said ground connector more 
negative than the voltage at said neutral connector indica- 
LI eee tive of the correct operation of said three wire outlet: 
. In combination: ; Fale Te ; 
: F the improvements wherein said first circuit means includes a 
a pair of first and second terminals; fi ; i ; 
‘ , irst transistor switch having the base thereof connected to 
a battery assembly connected between said terminals com- : : : 
ip A . said ground connector by a resistor having a value of 
> plurality of serially arranged batter: y modules, several megohms, the resistance of said first circuit means 
each module having a pair of plus and minus battery being not less than the value of said resistor. 
terminals; 
a plurality of intermediate terminals, each interconnecting a 
plus terminal of one said battery module to the negative 5,099,213 
terminal of an adjacent said battery module; PHASE-LOCKED OSCILLATOR WITH PHASE LOCK 
a common electrical lead; DETECTION CIRCUIT 
ramp voltage generating means for generating a D.C. ramp Kunio Yamakawa, and Shigeharu Sumi, both of Gifu, Japan, 
voltage extending from approximately zero to a voltage _ SSignors to Matsushita Electric Industrial Co., Ltd., Japan 
slightly exceeding a voltage of said serially arranged plu- PCT No. PCT/JP89/00593, § 371 Date Apr. 2, 1990, § 102(e) 
rality of battery modules, said ramp voltage being con- Date Apr. 2, 1990, PCT Pub. No. WO89/12930, PCT Pub. 


ted bet id first terminal and said lec- Date Dec. 28, 1989 
a Oe EL REED PCT Filed Jun. 14, 1989, Ser. No. 465,162 


poe lead and wherein said battery voltages at said second Claims priority, application Japan, Jun. 15, 1988, 63-145679; 
erminal with respect to said first terminal and said ramp Jun. 15, 1988, 63-145680 
voltage at said common lead with respect to said first iia . Int. CLS HO3L 7/12 
terminal are of like polarity; US. Cl. 331—4 oO 2 Claims 
plurality of voltage responsive switching means, each 
connected between said common electrical lead and a 
discrete battery terminal for effecting a closed circuit 
responsive to a first level ramp voltage and an open circuit 
responsive to a ramp voltage of increased level, whereby 
said switching means are discretely and separately closed 
and opened as a function of ramp voltage; 
current sensing means in circuit with said common lead and 
ramp generating means for providing an output respon- 
sive to current flow during discrete closed circuit condi- 
tions of each said switching means; and REFERENCE 
es ‘ : ; SIGHAL INPUT 
indicating means responsive to said ramp voltage and said _TERWIMAL 
current sensing means for indicating current flow versus 
ramp voltage, whereby a discrete difference in ramp volt- 
age between indications of current flow is indicative of the 1. A phase-locked oscillator comprising: a reference signal 
discrete voltage of a discrete said battery module. input terminal; a phase comparator, a first input terminal of 


OSCILLATION 
OUTPUT TERMINAL 
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said phase comparator being connected to said reference signal 5,099,215 
input terminal; a loop filter, an input terminal of said loop filter COUPLING DEVICE FOR A SUPERCONDUCTING 


being connected to an output terminal of said phase compara- MAGNET 
tor; a sweep oscillator connected between an output terminal Daniel C. Woods, and William S. Stogner, both of Florence, S.C., 
of said loop filter and said input terminal of said loop filter; a #8Signors to General Electric Company, Milwaukee, Wis. 


voltage-controlled oscillator, an input terminal of said voltage- Filed Aug. 29, 1990, Ser. No. 574,026 
controlled oscillator being connected to said output terminal of Int. Cl.° HOF 7/22 

said loop filter; an oscillation output terminal connected to an US. Cl. 335—216 8 Claims 
output terminal of said voltage-controlled oscillator; a con- 

necting means for connecting said oscillation output terminal 

with a second input terminal of said phase comparator; a first 

level detector and an amplitude detector, an input terminal of 

each of said first level detector and amplitude detector being 

connected to said output terminal of said loop filter; a second 

level detector, an input terminal of said second level detector 

being connected to an output terminal of said amplitude detec- 

tor; and a switching means for switching the state between first 

and second states in accordance with the output of said second 

level detector, said switching means connecting an output 

terminal of said first level detector to a phase lock detection 

signal terminal when said switching means switches the state to 

said first state, and connecting said phase lock detection signal 

terminal to ground when said switching means switches the 

state to said second state. 


1. A device for detachably coupling a power source to an 
electrical input member of a superconducting magnet, said 
magnet located in a cryostat containing a cryogen and said 
input member located in a region of cryogen vapor, said device 

5,099,214 comprising: 

OPTICALLY ACTIVATED WAVEGUIDE TYPE PHASE an electrically conductive engagement member formed to 

SHIFTER AND ATTENUATOR receive at least a portion of said input member; 
Arye Rosen, Cherry Hill, N.J.; Paul J. Stabile, Langhorne, Pa., an electrically conductive rod joined to the engagement 

and Walter M. Janton, Bellmawr, N.J., assignors to General member and connectable to said power source; 
Electric Company, Camden, N.J. a tubular member positioned around the rod in rotational 

Filed Sep. 27, 1989, Ser. No. 413,156 relationship; 
Int. Cl.5 HOIP 1/15, 1/18, 1/22 means proximate to the engagement member for releasably 
U.S, Cl, 333—157 locking the engagement member to the received input 
member when rotation occurs between the tubular mem- 
ber and the rod; and 

the engagement member is provided with at least one vent 

located to enable cryogen vapor from said region to flow 
along a path, at least a portion of which is proximate to an 
interface between the engagement member and the re- 
ceived input member, to remove heat from the interface 
and to thereby reduce resistance to electric current flow 
across said interface. 


5,099,216 
8.1 eee MAGNETICALLY LEVITATED APPARATUS 
. In combination: 
‘ i Ron Pelrine, 1300 Spyglass Dr., #106, Austin, Tex. 78746 
a rectangular waveguide comprising opposed first and sec- Filed Nov. 4, 1988, Ser. No. 267,258 
ond walls and opposed third and fourth walls each adja- Int. CLS HOIF 7 /08 
cent said first and second walls, said first, second, third USS. Cl. 335—220 23 Claims 
and fourth walls defining an opening in said waveguide, 
any one of said first, second, third and fourth walls includ- 
ing an optically transmissive aperture, said waveguide 
having associated propagation characteristics; 
a switchable optical illumination source comprising a laser 
diode array positioned in said aperture for illuminating a 
portion of said opening, said source being switchable 
between an illuminating state and a non-illuminating state; 
means coupled to said source for alternately switching said 
source between said illuminating state and said non- 
illuminating state; and 
a semiconductor slab positioned in said opening having a 
surface capable of being illuminated by said source, said 
surface characterized by predetermined dimensions; 
said slab, when illuminated by said source in its illuminating 
state, inducing plasma for altering said propagation char- 1. A magnetically driven micro-robot comprising: 
acteristics associated with said waveguide. a). fixed magnetic means comprising multiple electromagnet 
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means which can produce magnetic fields when said mul- 
tiple electromagnet means are driven with respective 
electrical currents; 

b). manipulator means, responsive to said magnetic fields for 
producing motion, comprising: 

i. permanent magnet means for producing magnetic forces 
and torques in response to said magnetic fields; 

ii. end effector means which can do useful work when 
positioned in space; 

c). contact member means which projects from and is rigidly 
attached to said manipulator means for making mechani- 
cal contact; 

d). substantially planar, fixed solid surface means for provid- 
ing stability and dampening the motion of said manipula- 
tor means when said contact member means mechanically 
contact said substantially planar, fixed solid surface 
means; and 

e). programmable control means which generates and con- 
trols said electrical currents through said multiple electro- 
magnet means, thereby controlling the motion of said 
manipulator means and said end effector means with mul- 
tiple, controllable degrees of freedom of motion. 


5,099,217 
CONSTANT GAP CLADDED TWISTER 
Herbert A. Leupold, Eatontown, N.J., assignor to The United 
States of America as represented by the Secretary of the 
Army, Washington, D.C. 
Filed Sep. 16, 1991, Ser. No. 760,644 
Int. Cl.5 HOIF 7/02 


U.S. Cl, 335—306 15 Claims 


1. A constant gap cladded twister for producing a helically 

oriented magnetic field comprising: 

a plurality of like permanent magnet segments centered on a 
common central longitudinal axis, each said segment, 
moreover, being rotated azimuthally in generally equal 
annular steps with respect to their adjacent segment about 
said axis, and 

wherein each segment is further comprised of, 

a pair of bar magnets separated by a predetermined lateral 
distance, 

a pair of pole pieces spanning said bar magnets, 

a pair of bucking magnets adjacent to said pole pieces, and 

a pair of cladding magnets adjacent said bar magnets and 
said pole pieces, 

said pole pieces further have mutually inner convex faces, 
whereby magnetic flux produced by said bar magnets is 
substantially uniform across a space defined by said bar 
magnets and said pole pieces. 


5,099,218 
BINARY FUSE DEVICE 

Ian Salisbury, S. Devon, England, assignor to AVX Corporation, 

New York, N.Y. 

Filed Dec. 7, 1990, Ser. No. 623,594 
Int. Cl.5 HO1H 85/04 

USS. Cl. 337—296 3 Claims 

1. In a rapid acting miniature binary electric fuse assembly 
adapted to provide a high resistance open circuit path follow- 
ing fuse activation and including a fuse element comprising a 
core wire formed of a first metal and a cladding of a second 
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metal encompassing said core wire, the improvement which 
comprises (a) the ohmic resistance of said core wire being at 
least about ten times the ohmic resistance of said cladding, (b) 
said first metal having a melt point of at least about 1000 de- 
grees C. and at least about 300 degrees C. higher than the melt 
point of said second metal, (c) said first metal being non-wetta- 


ble by said second metal whereby said cladding pools upon 
melting, and (d) said fuse element being encapsulated within a 
polymeric material subject to thermal degradation at a temper- 
ature below the melt temperature of said core wire to thereby 
create an enlarged void area as a result of thermal degradation 
of said polymeric material responsive to activation of said fuse 
element. 


5,099,219 

FUSIBLE FLEXIBLE PRINTED CIRCUIT AND METHOD 

OF MAKING SAME 
Joseph A. Roberts, Hudson, N.H., assignor to Rock, Ltd. Part- 

nership, Nashua, N.H. 
Filed Feb. 28, 1991, Ser. No. 662,256 

Int. Cl.5 HO1H 85/04 

U.S. Cl. 337—297 


1. A fusible flexible circuit comprising a flexible dielectric 
substrate; one or more bimetallic electrical circuit paths ad- 
hered to said substrate at least one of said paths being a fused 
path comprised of a layer of electrically conductive material 
and a layer of fusible material extending along at least part of 
said layer of conductive material, and means defining a gap in 
said layer of conductive material at one or more selected loca- 
tions therealong whereby electrical current flowing along each 
of said fused paths is conducted primarily through said con- 
ductive material layer except at the location of each said gap 
where it is conducted solely through said fusible material layer. 
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5,099,220 
WATERPROOF FLUSH MOUNT MARINE HORN 
ASSEMBLY 
Richard J. Camarota, Holland, Mich., assignor to ITC Incorpo- 
rated, Zeeland, Mich. 
Continuation of Ser. No. 385,588, Jul. 25, 1989, abandoned. This 
application Jul. 10, 1990, Ser. No. 550,799 
Int. Cl.5 GO8B 3/00 


1. A waterproof marine horn assembly for substantially flush 

mounting on the hull of a watercraft, comprising: 

a generally cup-shaped housing including a bottom wall and 
side wall means upstanding therefrom, said upstanding 
side wall means having a top edge portion with defines a 
top rim of said housing, said top rim defining thereinside 
and surrounding an opening in said housing, said housing 
opening substantially opposite from said bottom wall, said 
housing further including a flange substantially radially 
outwardly extending from said rim, said flange having a 
substantially flat top surface which faces away from said 
bottom wall and surrounds said opening; 
horn disposed within said housing between said bottom 
wall and said top rim, said horn being secured to said 
housing; 

a sheetlike, waterproof membrane, said membrane spanning 
said housing opening and secured to said top surface of 
said flange so as to completely cover said housing opening 
and form a watertight seal with said flange; 

a grill fixed to said housing flange, said grill having a sub- 
stantially planar peripheral portion surrounding a central 
openwork portion, said peripheral portion also defining an 
outer peripheral edge of said grill, said peripheral portion 
having at said outer peripheral edge thereof a peripheral 
lip which extends generally perpendicular to said periph- 
eral portion, said grill being fixed to said housing flange 
such that said central openwork portion overlies said 
housing opening and said peripheral portion overlies said 
housing flange, said membrane being pressed between said 
housing flange and at least said peripheral portion of said 
grill, said grill having means disposed in said openwork 
portion for substantially preventing objects from passing 
freely therethrough and thereby for protecting said mem- 
brane from damage; 

adhesive means for adhesively securing said membrane in a 
tensioned condition to said housing flange, said adhesive 
means being interposed between said top surface of said 
flange and said membrane, said adhesive means forming a 
substantially continuous watertight adhesive ring on said 
top surface and surrounding said housing opening; 

said bottom wall being substantially flat, said upstanding side 
wall means including first and second substantially flat 
side walls and first and second curved side walls, said flat 
and curved side walls being alternatively disposed around 
the periphery of said bottom wall such that said flat side 
walls face each other and said curved side walls face each 
other, said curved side walls having a curvature defined 
by a circle centered approximately at the center of said 
bottom wall, each said curved side walls having lateral 
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edges and being joined at each said lateral edge to a re- 
spective said flat side wall, whereby said cup-shaped 
housing is formed; and 

one of said first and second flat side walls having a hole 
formed therethrough at a central location therein, said 
second flat side wall including a lower flat portion and a 
top edge portion, said top edge portion being laterally 
offset from said lower flat portion and curved so as to be 
concentric with said curved side walls, said second flat 
side wall further including a stepped portion protruding 
from said lower flat portion and joining said laterally 
offset, curved top edge portion to said lower flat portion, 
said stepped portion extending laterally away from said 
first flat side wall and upwardly away from said bottom 
wall. 


5,099,221 
INDUCTIVE LOAD WEIGHT SENSOR FOR 
CONTROLLING BRAKE AND AUDIBLE ALARM 
Georg Sandkuhler, Hemer, Fed. Rep. of Germany, assignor to 
Edelhoff Polytechnik Gmbh & Co., Fed. Rep. of Germany 
Continuation of Ser. No. 439,546, Nov. 21, 1989. This 
application Aug. 20, 1991, Ser. No. 750,435 
Claims priority, application Fed. Rep. of Germany, Nov. 28, 
1988, 3840112 
Int. Cl.5 GO8B 21/00 


USS. Cl. 340—440 4 Claims 


1. Apparatus for indicating the weight of the useful load on 
a truck having a frame and an axle, said frame being movable 
relative to said axle and supported on said axle by springs, and 
a distance detecting device located in the vicinity of said frame 
and said axle which detects the distance between said frame 
and said axle and produces a signal through a signal generator 
in a circuit connected to an initiator when the distance between 
said frame and said axle has been reduced to an extent corre- 
sponding to the weight of the highest permissible useful load, 
said distance detecting device comprising a linkage secured to 
said axle and to said frame, through a rod secured to said axle 
at one end and which has a lengthwise adjustable actuating 
member connected thereto at the other end and a regulating 
valve connected to said frame and to said rod by an adjusting 
lever connected at one end to said regulating valve and pivoted 
at other end to said rod in the vicinity of said actuating mem- 
ber, said distance detecting device controlling a load depen- 
dent hand brake on said truck depending on the distance of 
movement of said frame relative to said axle, and said length- 
wise adjustable actuating member operating and activating 
said initiator to close said circuit connected thereto and to said 
hand brake and a battery of said truck and to said signal gener- 
ator when the distance between said frame and said axle has 
been reduced to the weight of the highest permissible useful 
load. 
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5,099,222 
VOLUME INCREASING FLASHER UNIT FOR TURN 
SIGNAL SYSTEM 
Gerald L. Campagna, San Jose, Calif., assignor to Fact Games, 
Ltd., San Jose, Calif. 
Filed Aug. 23, 1990, Ser. No. 572,049 
Int. Cl.5 GO9G 3/22 


1. An improved flasher unit for a turn signal system of a 
vehicle, said system having a flasher unit receptacle with two 
terminals, one terminal being connected to one side of the 
battery for said vehicle and the other terminal being connect- 
able through a turn signal switch and signal lamp to the other 


side of said battery when and for as long as said turn signal 
switch is closed, said flasher unit being electrically connected 
solely to said two terminals, the improvement in said flasher 
unit comprising: 

a) switching means for electrically connecting said terminals 
directly together, 

b) means for cyclically operating said switching means for as 
long as said turn signal switch is closed, with said switch- 
ing means being operated to connect said terminals to- 
gether for a predetermined portion of each cycle of opera- 
tion and to disconnect said terminals from each other for 
the rest of each cycle, 

c) means for generating an audible signal during each cycle 
of operation of said switching means, and 

d) means for progressively increasing the volume level of 
said audible signal during the time that said turn signal 
switch remains closed. 


5,099,223 
SAFETY DEVICE, IN PARTICULAR A SAFETY GATE, 
WHICH CAN BE ACTIVATED BY A MOVING BODY 
Manuel A. Vincent De Araujo, Betton, Bettonet F-73390, Cha- 
moux-sur-Gel, France 
Filed Oct. 11, 1990, Ser. Ne. 595,846 
Claims priority, application France, Oct. 11, 1989, 89 13286 
Int. Cl.5 GO8B 13/00; B61B 11/00; HO1H 3/16 
US. Cl. 340—541 20 Claims 
1. A safety device such as a safety gate which can be acti- 
vated by a moving body such as a person or an object, said 
device comprising: 
a post (2) carrying, at a distance from the ground, a crossbar 
(4), 
means (5) for joining the bar to the post, and means (3) for 
joining the post to the ground, 
the said means (5) for joining the bar to the post comprising 
holding means capable of releasing the bar when it is 
subjected to a force caused by the passage or the move- 
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ment of the said body, and electrical connection means 
(15, 18) for providing a signal when the bar is released, 


said post or its means (3) for joining it to the ground being 
such that this post can be folded down. 


5,099,224 
METHOD FOR IDENTIFYING MAGNETIC 
CHARACTERISTICS OF MAGNETIC ELEMENTS 

Jesus C. P. Santiago, Condesa de Venadito 2, Madrid, Spain 

28027 , and Juan De La Cierva, Jr., Avenida de Burgos, 

40-2.4, Madrid, Spain 28036 

Filed Jan. 8, 1991, Ser. No. 638,588 
Int. Cl.5 GO8B 13/24 

US, Cl. 3440—551 


Ty- 


1. A method for identifying magnetic materials comprising 

the steps of: 

A. generating an interrogating electromagnetic field; 

B. positioning two receiving antenna assemblies within said 
interrogating electromagnetic field and said receiving 
antenna assemblies being connected in opposition to each 
other so that the responding electromagnetic field gener- 
ated by said magnetic material is received by said receiv- 
ing antenna assemblies; 

C. detecting said responding electromagnetic field and am- 
plifying the resulting electrical analog signal; 

D. sampling said electrical analog signal at a predetermined 
sampling rate; 

E. converting said sampled electrical analog signal to a 
digital value for each sample; 

F. comparing said sampled digital values to pre-stored digi- 
tal values; 

G. computing the difference between each one of said sam- 
pled digital value and said pre-stored digital value; 

H. determining whether each one of said differences fall 
within a predetermined variance; 

I. indicating to user whether each one of said differences fall 
within said predetermined variance. 
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5,099,225 5,099,227 
ELECTROSTATIC TAG FOR USE IN AN EAS SYSTEM PROXIMITY DETECTING APPARATUS 
Doug Narlow, Coral Springs, and Hubert A. Patterson, Boca Theodore D. Geiszler, Los Gatos, and Dale Lindseth, San Mar- 
Raton, both of Fla., assignors to Sensormatic Electronics tin, both of Calif., assignors to Indala Corporation, San Jose, 
Corporation, Deerfield Beach, Fla. Calif. 
Filed Nov. 29, 1990, Ser. No. 619,730 Continuation-in-part of Ser. No. 381,087, Jul. 18, 1989, 
Int. Cl.5 GO8B 13/22 abandoned. This application Dec. 18, 1989, Ser. No. 453,271 
28 Claims Int. Cl.5 GO8B 13/14 
US. Cl. 340—572 


1. An electrostatic tag for use in an article surveillance 

system in which an electrostatic field is established in a surveil- 

lance zone and an alarm is activated when a predetermined 

perturbation to said field is detected, said electrostatic tag 

comprising: 1. A remotely powered batteryless portable device having 
antenna means responsive to an electrostatic field; circuitry for storing and transmitting coded information com- 
and capacitance means connected to said antenna means, prising: 

said capacitance means having a charge that changes from a memory in which coded information is stored; 


a first charge value to a second charge value when the 
voltage across the capacitance means reaches a first 
threshold voltage, thereby causing said tag to generate an 


electromagnetic coupling means for receiving electromag- 
netic radiation of a first predetermined frequency; 
power means connected to said first coupling means for 


deriving power from the received signal for use by the 
circuitry in said portable device; 

circuit means, connected to said first coupling means and 
responsive to a received signal of said first predetermined 
frequency, for reading said coded information from said 
memory; 

means for generating a carrier signal of a second predeter- 
mined frequency; 

modulating means for modulating said carrier signal with the 
coded information read from said memory; 

electrostatic coupling means, connected to the output of said 
modulating means, for transmitting the modulated carrier 
signal via an electric field; and 

further means, connected to said output of said modulating 
means, for simultaneously causing said modulated carrier 
signal to be electromagnetically transmitted. 


electrostatic pulse. 


5,099,226 
INTELLIGENT SECURITY SYSTEM 
George F. Andrews, Cocoa, Fla., assignor to Interamerican 
Industrial Company, Miami, Fla. 
Filed Jan. 18, 1991, Ser. No. 643,455 
Int. Cl.5 GO8B 13/14 


USS. Cl. 340—572 11 Claims 


. : 10 


12 
5,099,228 
COMPUTER DECODER SCANNER TAG 


ELECTRONIC ANTI-THEFT MERCHANDISE TAG 
HAVING MEANS FOR ACTIVATING AN ALARM IN 
RESPONSE TO AN ATTEMPT TO REMOVE THE TAG 

v= it , es atiat ve FROM THE MERCHANDISE 

. elligent security system, said system comprising: ygarcia Israel, 15802 Arminta St., Van Nuys, Calif. 91406, and 
scanner means to detect the presence of a predetermined object Leo R. Close, Sepulveda, Calif., assignors to Marcia Israel, 
and to transmit an encrypted interrogation signal upon sO Wan Nuys, Calif. 
detecting the object; a passive transceiver means carried by the Continuation-in-part of Ser. No. 308,771, Feb. 9, 1989, Pat. No. 
object, said passive transceiver means comprising first circuit 4,962,369. This application Feb. 21, 1990, Ser. No. 483,114 
means for receiving said encrypted interrogation signal, recti- The portion of the term of this patent subsequent to Oct. 9, 2007, 
fying said interrogation signal to provide a source of power for has been disclaimed. 
said transceiver means, and decoding said interrogation signal, Int. Cl.5 GO8B 13/24 
and second circuit means for transmitting a predetermined U.S. Cl. 340—572 
encoded response signal in response to a predetermined said _1. A security tag comprising: 
decoded interrogation signal; a response signal decoder means _—means operatively associated with said tag for attaching the 
operatively connected to said scanner means to receive and tag to an article to be safeguarded; 
decode said response signal; and a central processing unit a power supply enclosed within the tag, said power supply 
operatively connected to said response signal decoder means comprising a battery and a series combination of a capaci- 
to receive and process said decoded response signal. tor and a resistor connected across the battery whereby 


20 Clai 
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the capacitor is charged by the battery through said resis- 


tor; 
a radio frequency transmitter enclosed within the tag; and 


90 
means carried by said tag and operable in response to an 
alarm condition for activating the transmitter utilizing the 
energy stored in said capacitor. 


5,099,229 
INDICATION DISPLAY UNIT FOR A VEHICLE 

Kunimitsu Aoki, Shizuoka, Japan, assignor to Yazaki Corpora- 

tion, Tokyo, Japan 

Filed Mar. 24, 1989, Ser. No. 328,385 
Claims priority, application Japan, Apr. 1, 1988, 63-42938[U] 
Int. Cl.5 GO9G 3/02 

US. Cl. 340—705 


1. An indication display unit for a vehicle comprising; 

an indicator means secured to a ceiling in a car room for 
displaying images indicated thereon, and having a display- 
ing surface thereof being in substantially a same plane as 
that of the ceiling surface; and 

a reflecting means formed with a reflecting surface for di- 
rectly receiving and reflecting said indicated images from 
said indicator means, and said reflecting means being 
disposed forwardly of a driver seat, whereby said indi- 
cated image is virtually observed therebehind, 

a ratio of a forwardly side length of an indicated pattern on 
said indicator means to a rearwardly side length thereof 
being equal to a ratio of a distance between a predeter- 
mined visual position on said driver seat side and said 
forwardly side length of said indicated pattern to a dis- 
tance between said visual position and said rearwardly 
side length of said indicated pattern respectively through 
said reflecting surface therebetween. 


5,099,230 
METHOD OF AND APPARATUS FOR FORMING 
OUTLINE CHARACTER 
Katuyasu Fujii, Tachikawa, Japan, assignor to Fujitsu Limited, 
Kawasaki, Japan 
Filed Dec. 11, 1989, Ser. No. 448,434 
Claims priority, application Japan, Dec. 21, 1988, 63-323156 
Int. Cl.5 GO9G 1/06, 1/16 
USS. Cl. 340—735 5 Claims 
1. A method of forming an outline character comprising 
steps of: 
reading an original character data from a character data 
storage means storing character data expressed by a dot 
pattern; 
shortening the original character data by removing the data 
from an upper end or lower end of a dot display space of 
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the original character data when the original character 
data exists at at least one upper or lower end of the display 


space; 


periphally expanding the dot pattern of the shortened origi- 
nal character by at least one dot to widen the shortened 
original character; and 

removing the shortened character to form white space from 
the widened character. 


5,099,231 
IMAGE OUTPUT SYSTEM FOR OUTPUTTING 
MULTI-LEVEL INFORMATION STORED AS 
TRANSITION POINTS 


Kei Sato, Atsugi, and Noboru Murayama, Machida, both of 


Japan, assignors to Ricoh Company, Ltd., Japan 
Filed Jun. 14, 1990, Ser. No. 537,598 
Claims priority, application Japan, Jun. 20, 1989, 1-157269 
Int. Cl.5 GO9G 1/14 


USS. Cl. 340—747 


SYNC SIGNAL 
GENERATOR 


1. An image output system, comprising: 

(a) memory means for storing multi-level information which 
described each pixel of a binary image when the binary 
image is scanned in a main scanning direction, said multi- 
level information having: 

(1) a first value at a black transition point where a pixel 
changes from white to black; and 

(2) a second value at a white transition point where a pixel 
changes from black to white; 

(b) counter means for keeping a count; 

(c) decoder means coupled to said memory means and said 
counter means for decoding the multi-level information 
read out from said memory means, said decoder means 
outputting a value indicating black when the count of said 
counter means is greater than or equal to one; and 

(d) control means coupled to said memory means and said 
decoder means for controlling an operation timing of said 
decoder means in synchronism with reading of the multi- 
level information from said memory means; 

wherein: 

(i) said control means scans said memory means to read 
the multi-level information from said memory means, 
and supplies the read multi-level information to said 
decoder means; 

(ii) said decoder means increments the count of said 
counter means by one when the multi-level information 
has the first value, and decrements the count of said 
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counter means by one when the multi-level information 
has the second value; and 
(iii) said decoder means keeps the count of said counter 
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5,099,233 
APPARATUS AND METHOD FOR ADDRESSING 
MEMORY 


means unchanged when the multi-level information has Douglas M. Keenan, Indianapolis, Ind., assignor to Thomson 


a third value which is other than the first and second 
values, and outputs the value indicating black regardless 
of the value of the count of said counter means. 


5,099,232 
PRIZE HOLDING CONTAINER ASSEMBLIES 
James P. Howes, 33 Cedar Rd., Wilton, Conn. 06897 
Continuation-in-part of Ser. No. 250,755, Sep. 28, 1988, Pat. No. 
4,911,320. This application Mar. 14, 1990, Ser. No. 493,500 
Int. Cl.5 GO9G 5/00 
U.S. Cl. 340—815.21 16 Claims 


1. A container assembly for use in promoting the sale of 
products by providing a prize award which is secretly retained 
in the container assembly and is undiscoverable by the con- 
sumer prior to opening the container assembly, preventing 
advance detection of the prize award even when the prize 
bearing container assembly is randomly distributed with non- 
prize bearing containers, said container assembly comprising: 

A. an outer surface defining shell 
a. identical in appearance to the product bearing shell 

normally employed for the product, and 
b. defining an internal retaining zone; 

B. means positioned in the retaining zone for providing the 
container assembly with the sound, weight and feel of the 
product normally contained therein; and 

C. a message delivery system 
a. mounted in the retaining zone, and 
b. constructed for providing a prize related audible mes- 

sage to the consumer upon activation; 

whereby a prize awarding container assembly for promoting 
the sale of products is achieved which is capable of pro- 
viding the consumer with a prize related audible message 
and which can be randomly distributed with non-prize 
bearing, product-holding containers without fear of being 
detected by the consumer prior to opening thereof. 


USS. Cl. 340—825.72 


Consumer Electronics, Inc., Indianapolis, Ind. 
Filed Feb. 12, 1990, Ser. No. 476,651 
Claims priority, application United Kingdom, Apr. 19, 1989, 


8908861 


Int. C1.5 H04Q 1/00 
12 Claims 


6. Apparatus for use in a remote control unit for addressing 


a memory device, comprising: 


memory means, said memory means including, a ROM area 
containing program instructions stored as data, a plurality 
of memory locations of said memory means, said plurality 
of memory locations being arranged in a plurality of 
groups, and data comprising addresses of the respective 
starting locations of said groups; 

a RAM area; and 

control means coupled to said ROM and RAM areas for 


reading said program instructions stored as data from said 
ROM area, storing said program instructions in said RAM 
area, reading said addresses from said ROM area, modify- 
ing said data stored in said RAM area by storing said 
respective starting addresses of said groups to form exe- 
cutable instructions, and executing said instructions in said 
RAM area to access said memory locations of said groups. 


5,099,234 

SWITCHING MATRIX NETWORK FOR DIGITAL AUDIO 
SIGNALS 

Alfred Kraker, Vienna; Guenter Neuhold, Bruck/L.; Raimund 

Mitterbauer, St. Polten, and August Kicker, Vienna, all of 

Austria, assignors to Siemens Aktiengeselischaft Osterreich, 

Austria 

PCT No. PCT/EP89/00515, § 371 Date Mar. 9, 1990, § 102(e) 
Date Mar. 9, 1990, PCT Pub. No. WO89/11188, PCT Pub. 
Date Nov. 16, 1989 

PCT Filed May 11, 1989, Ser. No. 457,813 
Claims priority, application Austria, May 11, 1988, 1234/88 
Int. Cl.5 H04Q 11/04; HO4L 25/36; H04J 3/06; H04H 7/00 

US. Cl. 340—725.79 2 Claims 

1. A switching matrix network for digital audio signals that 

are supplied to switching matrix network inputs in parallel 
representation in individual sampling clock sequences having 
mutually deviating sampling frequencies and via in-coming 
data busses and are transmitted in the same parallel representa- 
tion to identical, outgoing data busses via arbitrarily switchable 
switching matrix network outputs, comprising: 

a separate switching matrix network sampling clock means 
for switching events within the switching matrix network 
for achieving a coincidence of sampling clock sequences 
at the switching matrix network outputs with those at the 
respectively allocated switching matrix network inputs, 
the switching matrix network sampling clock means has a 
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sampling frequency that is higher than all individual sam- 
pling frequencies of the digital audio signals; 

a respective input intermediate memory chain each having a 
respectively allocated clock comparison circuit is pro- 
vided at the switching matrix field inputs for the acquisi- 
tion of a respective interference signal that is a measure of 
phase difference or, respectively, frequency difference 
between individual sampling frequency and the switching 
matrix network sampling frequency, said input intermedi- 
ate memory chain being connected to transmit the inter- 
ference signals through the switching matrix in coded 
form during switching matrix network sampling periods 
not required for transmission of audio data that derive as 
a consequence of the switching matrix network sampling 


frequency that is elevated in comparison to all individual 
sampling frequencies; 

a respective regeneration circuit each having a respectively 
allocated output intermediate memory chain is provided 
at the switching matrix network outputs, serving for re- 
covery of the respective, individual sampling frequency 
and controlled dependent on the allocated interference 
signal; and in that the interference signals are coupled 
from the clock comparison circuits at the appertaining 
switching matrix field inputs into the data flows to the 
allocated switching matrix network outputs in coded form 
and, after being coupled out of the data flows at the 
switching matrix network outputs, are supplied there to 
the clock regeneration circuits. 


5,099,235 
METHOD FOR TRANSFERRING DATA THROUGH A 
NETWORK OF INTELLIGENT CONTROL STATIONS 
USING DECENTRALIZED CONTROL TECHNIQUES 
Rex J. Crookshanks, Palos Verdes Estates, Calif., assignor to 
Hughes Aircraft Company, Los Angeles, Calif. 
Filed May 14, 1990, Ser. No. 523,493 
Int. Cl.5 GO6F 13/00; H04B 7/14 
US. Cl. 340—826 6 Claims 


(1111) 


7 (1111) 


1. In a communication network of the type including a 
plurality of stations interconnected to one another character- 
ized by a hypercube topology and wherein said stations com- 
prise the nodes of the hypercube and communication means 
associated with each station enables communication between 
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stations, a method of communicating data between two of said 
plurality of stations including the steps of: 

(a) within each station, defining a plurality of groups of 
neighboring stations, wherein each group of neighboring 
stations is characterized in that each station within one of 
said plurality of groups of stations shares an attribute; 

(b) within each station, generating status information indica- 
tive of the ability of that station to communicate within 
the network; 

(c) for each station, transmitting the status information gen- 
erated in step (b) to at least one of said plurality of groups 
of neighboring stations defined in step (a); 

(d) for each station, receiving the status information trans- 
mitted in step (c) from at least one of said plurality of 
groups of neighboring stations defined in step (a); 

(e) within each station, creating a hierarchy of decision 
making levels wherein each decision making level is re- 
spectively associated with the information received from 
one of said groups of stations within said plurality of 
groups of neighboring stations; 

(f) within each decision making level of each station, deter- 
mining an optimum communications path within said 
network based upon the status information associated with 
that decision making level; and 

(g) within each station, combining the determinations made 
at each decision making level as defined in step (f) to 
arrive at a consensus as to which station within one of said 
neighboring groups of stations is best suited to receive 
data communications. 


5,099,236 
BOREHOLE TELEVIEWER SYSTEM DEPTH 
ENCODING AND DECODING METHOD 

Donald G. Kyle, Plano, Tex., and William P. Goodwill, Edmond, 

Okla., assignors to Atlantic Richfield Company, Los Angeles, 

Calif. 

Filed Aug. 28, 1990, Ser. No. 574,316 
Int. Cl.5 GO1V 1/00 

US. Cl. 340—854.1 


1. A method for storing depths during well logging opera- 

tions, comprising: 

a) providing a plurality of electrical pulses corresponding to 
a well logging apparatus’ vertical position; 

b) converting said plurality of electrical pulses into a plural- 
ity of digital signals of a predetermined format; 

c) storing said digital signals and an azimuthal synchronizing 
pulse corresponding to a predetermined angular position 
of a transducer of the well logging apparatus on a record- 
ing device after a predetermined time-delay following 
occurrence of the azimuthal synchronizing pulse. 
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5,099,237 
METHOD AND APPARATUS FOR PROVIDING 
MAXIMUM RATE MODULATION OR COMPRESSION 
ENCODING AND DECODING 
Boris Fitingof, Tucson, Ariz., assignor to Research Corporation 
Technologies, Inc., Tucson, Ariz. 
Filed Jul. 10, 1990, Ser. No. 550,505 
Int. Cl.5 HO3M 7/42, 7/46 
US. Cl. 341—59 




















1. Apparatus for providing modulation decoding of a modu- 
lation encoded codeword having an L plurality of bits com- 
prising: 

means for receiving each of said bits of said modulated 

encoded codeword for producing a signal representative 
of the state of each bit of at least one codeword; 

storage means connected to receive said signal representa- 

tive of the state of each bit of said at least one codeword, 
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bines n-bits of the first partial digital representation to 
provide a quantized analog output current; 

a second Josephson junction flash converter coupled to said 
first Josephson junction flash converter, which converts a 
summation of said analog input signal and said quantized 
analog output current of said first Josephson junction flash 
converter to a second partial digital representation of said 
analog input signal by a comparison of said summation to 
a second reference signal; 

an encoder; and 

means for coupling said encoder to each of the first and 
second Josephson junction flash converters, including 
means for simultaneously applying a first and second 
partial digital representations of said analog input signal to 
said encoder; 

said encoder operating to encode said simultaneously ap- 
plied first and second partial digital representation into a 
complete digital representation of said analog input signal. 


5,099,239 
MULTI-CHANNEL ANALOGUE TO DIGITAL 
CONVERTOR 


as well as a signal representative of a number of such bits Richard H. Bruce, Los Altos; Alan G. Lewis, Sunnyvale, and 
that have been processed, said storage means producing a 
signal representative of an element in a predetermined 


array of accumulated numbers held in said storage means; 
first adding means connected to receive said signal represen- 


Daniel Senderowicz, Berkeley, all of Calif., assignors to Xerox 
Corporation, Rochester, N.Y. 
Filed Sep. 21, 1989, Ser. No. 410,566 
Int. Cl.5 HO3M 1/12 


tative of an element in said predetermined array as well as 1s C}, 341—155 


each of the bits of said modulation encoded codeword; 

means for storing an output of said first adding means; means 
connecting an output of said means for storing to inputs of 
said first adding means; and 

means for receiving the output of said first adding means and 
said signal representative of the number of bits that have 
been processed, and outputting the desired modulation 
decoded codeword. 


5,099,238 
PARALLEL ANALOG TO DIGITAL CONVERTER 
Stephen R. Whiteley, Shrub Oak, N.Y., assignor to Hypres 
Incorporated, Elmsford, N.Y. 
Filed Nov. 17, 1989, Ser. No. 439,061 
Int. Cl.5 HO3M 1/00, 7/20, 1/12 


USS. Cl. 341—133 11 Claims 


1. A multiple rank analog to digital converter, comprising: 
a first Josephson junction flash converter which converts an 
analog input signal to an n-bit first partial digital represen- 
tation of said analog input signal by comparison of said 
analog input signal to a reference signal and which com- 


7 


1. A multichannel analog to digital ccavertor (ADC) formed 

on a single IC chip comprising: 

a plurality of parallel ADC channels disposed on the single 
IC chip, each parallel channel including an analog signal 
path and capacitor array circuitry for converting an ac- 
cepted analog signal of an unknown amplitude to a digital 
representation encoding a value of the amplitude of the 
accepted signal and each channel for accepting one analog 
input signal from a plurality of analog input signals at a 
selected time, each channel for concurrently converting 
each accepted analog input signal to a digital representa- 
tion; and 

digital signal paths, separated from said analog signal paths 
and coupled to the capacitor array circuitry of each ADC 
channel, for transmitting digital control signals to the 
capacitor array circuitry. 
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5,099,240 quently the comparison signal selected by the com- 
SUBRANGING ADC WITH ERROR CORRECTION parator/multiplexer means; 

THROUGH INCREASED FINE STEP SPAN AND NOISE san amplifying means for amplifying the signal selected by 
REDUCING LAYOUT the switch means and providing the reference signal; and 

Yuuichi Nakatani, Mitaka, and Hironori Miyake, Yokohama, 

both of Japan, assignors to Motorola Inc., Schaumburg, Ill. 
Filed Sep. 17, 1990, Ser. No. 583,632 
Int. Cl. HO3M //14 
US. Cl. 341—156 12 Claims 


= aSaselsels I "| ij a digital means for converting a plurality of the codes pro- 


—— ee duced by the comparator/multiplexer means into the 
output code. 


1. A multiple-clock-cycle subranging type analog-to-digital 
converter comprising: 

a plurality of voltage comparators; 

a reference voltage ladder having a plurality of coarse steps 
and a plurality of fine steps within the coarse steps, a first 
group of said voltage comparators being connected to the 
plurality of coarse steps; 

a signal input connected to said plurality of voltage compar- 
ators for receiving unknown input voltages; 

electronic switches connected to a second group of said 
voltage comparators and said reference voltage ladder; 5,099,242 

an MSB encoder connected to the first group of said voltage NOVEL SHIELDING, REFLECTION AND SCATTERING 
comparators and to said electronic switches, said MSB CONTROL USING CHIRAL MATERIALS 
encoder receiving signals from the first group of said Dwight L. Jaggard, Newtown Square, and Nader Engheta, King 
voltage comparators indicative of the approximate coarse _ of Prussia, both of Pa., assignors to The Trustees of the Uni- 
step which coincides with an unknown voltage applied to _ versity of Pennsylvania, Philadelphia, Pa. 
said signal input and energizing said electronic switches to Filed Jan. 4, 1990, Ser. No. 461,042 
connect the second group of said voltage comparators to Int. Cl.5 H01Q 17/00 
the fine steps of said reference voltage ladder within and U.S, Cl. 342—1 
adjacent the indicated approximate coarse step, the sec- 
ond group of said voltage comparators and the connected 
fine steps of said reference voltage ladder including twice 
as many fine steps as are included in a single coarse step 
and extending from a mid-point of each coarse step adja- 
cent the indicated approximate coarse step; INCIDENT 

an LSB encoder connected to the second group of said pana 
voltage comparators; and sid 

an output buffer coupled to said MSB encoder and said LSB REFLECTED 
encoder for providing a multiple bit digital output signal — 
which is indicative of the level of the unknown input 
voltage applied to said signal input. 60 70 


1. A coated electromagnetic scatter in an electromagnetic 
5,099,241 environment comprising: 

DUAL FLASH ANALOG-TO-DIGITAL CONVERTER electromagnetic scattering means for scattering electromag- 

Zazislaw Gulczynski, P.O. Box 11633, Costa Mesa, Calif. 92627 netic radiation; 
Continuation-in-part of Ser. No. 75,448, Jul. 20, 1987, Pat. No. _at least one chiral layer interfaced with the electromagnetic 
4,857,931. This application Feb. 24, 1989, Ser. No. 316,592 scattering means for altering scattering and surface wave 

Int. Cl.° HO3M 1/36 effects from the electromagnetic scattering means; and 

U.S. Cl. 341—159 © 7 Claims at Jeast one nonchiral layer interfaced with the electromag- 
_ 1. Analog-to-digital converter (ADC) for converting input netic scattering means for altering scattering and surface 
signal into output code, ae Ed wave effects from the electromagnetic scattering means, 
a source means for providing a reference current; a os ae Np hiral 1 = Rg ay 
a resistive means coupled to the source means and to a prunssapaine Seng tionnatagpage valam asl evangpentleess. «a 
reference signal for providing a plurality of comparison dance matching between the electromagnetic scattering 
means and the environment whereby when electromag- 


signals; . sai . 
a comparator/multiplexer means for comparing the compar- netic energy incidents the scatterer the chiral layer causes 


ison signals against ground, selecting one of the compari- the electromagnetic energy to propagate according to two 
son signals and producing a code; circularly polarized eigenmodes of propagation in the 
a switch means for selecting the input signal and subse- chiral layer. 
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5,699,243 
DIGITAL FREQUENCY MEASUREMENT RECEIVER 
WITH BANDWIDTH IMPROVEMENT THROUGH 
MULTIPLE SAMPLING OF COMPLEX SIGNALS 
James B. Y. Tsui, Centerville, and Richard B. Sanderson, Day- 
ton, both of Ohio, assignors te The United States of America 
as represented by the Secretary of the Air Force, Washington, 
DL. 
Filed Mar. 6, 1991, Ser. No. 672,515 
Int. Cl.5 GOIR 23/00 
U.S. Cl. 324—78 D 


DBOComoowvw 


2. A frequency measurement receiver comprising: 

first power dividing means coupling a source of RF signals 
to inputs of two mixers for down conversion to an inter- 
mediate frequency (IF), a local oscillator coupled directly 
to one of the mixers to provide an in-phase component, 
the local oscillator being coupled via 90-degree phase shift 
means to the other mixer for providing a quadrature com- 
ponent, second power dividing means coupling the mixer 
providing the in-phase component to first and second 
analog-to-digital converters, third power dividing means 
coupling the mixer providing the quadrature component 
to third and fourth analog-to-digital converters, the first 
and third analog-to-digital converters being operated at a 
first sampling frequency fo, and the second and fourth 
analog-to-digital converters being operated at a second 
sampling frequency f;, means combining the in-phase and 
quadrature components from the first and third analog-to- 
digital converters for the first sampling frequency fo and 
supplying the output to processing means to provide a first 
complex signal, means combining the in-phase and quad- 
rature components from the second and fourth analog-to- 
digital converters for the second sampling frequency f; 
and supplying the output to said processing means to 
provide a second complex signal; 

wherein said processing means comprises means for per- 
forming discrete Fourier transforms independently on said 
first and second complex signals, so that only one alias is 
obtained per periodic repetition and the effective Nyquist 
frequency is doubled, a lowest alias for the f; sampling 
being used as an x value, and a lowest alias for the fo 
sampling being used as a y value, with a function of possi- 
ble values for the frequency f being a set, one of which is 
a line having equal x and y values, and the others being 
lines parallel thereto, and the frequency is determined by 
calculating the parameter: 


a=(y—x)/[2*(fi—/o)]. 


a look-up table that identifies the frequencies associated with 
said function, and means using the look-up table for determin- 
ing the frequency f. 
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5,099,244 
SUPPORT PYLON FOR RADAR CROSS-SECTION 
MODEL TESTING 
Clayton J. Larson, North Hollywood, Calif., assignor to Lock- 
heed Corporation, Calabasas, Calif. 
Filed Aug. 6, 1990, Ser. No. 562,877 
Int. Cl.5 H01Q 17/00; GO1S 7/40 
U.S. Cl. 342—165 


1. A pylon for supporting a model above a ground plane for 
radar cross-section testing using a radar providing a specific 
frequency range and power distribution above the ground 
plane, the pylon comprising a column made of a low dielectric 
constant foam material having a base end for mounting on the 
ground plane, a model mounting top end and a generally circu- 
lar cross-section, said column having an abrupt change in 
diameter at a point between said ends forming a step and divid- 
ing said column into upper and lower tapered portions with 
each of said tapered portions having a specific diameter range, 
said step located at a point on said column such that the power 
is evenly split between said upper and said lower portions and 
said specific diameter range of said upper portion and at least 
a portion of the diameter range of the lower portion selected to 
maintain a 180-degree phase change in the return signal be- 
tween each of said portions reducing the RCS of the pylon. 


5,099,245 
VEHICLE LOCATION SYSTEM ACCURACY 
ENHANCEMENT FOR AIRBORNE VEHICLES 
William E. Sagey, Orange, Calif., assignor to Hughes Aircraft 
Company, Los Angeles, Calif. 
Continuation of Ser. No. 112,870, Oct. 23, 1987, abandoned. 
This application May 8, 1989, Ser. No. 349,985 
Int. Cl.5 GO1S 5/14; HO4B 7/185 
U.S. Cl, 342—357 42 Claims 

1. A vehicle location system for locating the position of an 

airborne user vehicle, comprising: 

a transmitter located aboard the user, said transmitter being 
capable of periodic transmission of a first signal unique to 
said user; 
plurality of ground enhancement stations, said ground 
enhancement stations being capable of receipt of said first 
signal from said user and retransmission thereof as a sec- 
ond signal after a predetermined time delay; 

at least one satellite, said satellite being capable of receipt of 
said first signal transmitted from said user and said second 
signal retransmitted by said ground enhancement stations, 
said satellite further capable of retransmission of a single 
composite signal incorporating said first and second re- 
ceived signals; and 

a ground base station, said ground base station being capable 
of receipt of said composite signal from said at least one 
satellite, said ground base station incorporating computer 
means for calculating the position of said user from the 
known locations of said ground enhancement stations and 
said at least one satellite and from the time difference of 
arrival of said first signals transmitted directly from the 
user to the satellite and then to the ground base station and 
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the second signals transmitted from the user and relayed 5,099,247 
by the ground enhancement stations to the satellite and ELECTRONIC STEERING OF PATTERN OF AN 


then to the ground base station, said ground enhancement ANTENNA SYSTEM 
Philip C. Basile, Turnersville, N.J., and Bruce E. Kabernagel, 
Levittown, Pa., assignors to General Electric Company, Phila- 
delphia, Pa. 
Filed Dec. 14, 1990, Ser. No. 627,309 
Int. Cl.5 G01S 3/16; H01Q 3/22 
U.S. Cl. 342—380 
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stations and said at least one satellite providing a ground 
reference combined with an aerial reference for reducing pe eap: 
geometric dilution of precision errors and for improving 1. A method for electronically steering a null in a total 
accuracy in locating said airborne user vehicle. radiation pattern provided by a plurality of angularly-disposed 
RF antennae, comprising the steps of: 
providing a plurality of control signals responsive to re- 
ceived null-angle data; 
modifying, responsive to an associated one of the control 
signals, the amplitude of a signal provided by each associ- 
ated antenna, by the steps of: dividing the signal from the 
associated antenna into N separate signals; separately 
attenuating each of the N signals by a selected attenuation 
value ay only if that signal is to be includable in the modi- 
fied signal; and combining all of the separately attenuated 
signals into the modified signal; and 
5,099,246 combining the modified-amplitude signals to provide an 


APPARATUS FOR DETERMINING ROLL POSITION output signal in which contributions arriving at the anten- 
Lars-Erik Skagerlund, Karlskoga, Sweden, assignor to Ak- nae at the null angle are substantially reduced. 
tiebolaget Bofors, Kariskoga, Sweden > | ee 
Filed May 8, 1989, Ser. No. 348,528 5.099. 
Claims — application Seeten, May 17, 1988, 8801831 TRANSMISSION SIGN AL DIRECTION FINDING 
nt. Cl.5 H01Q 2//06; F41G 7/00 
US. Cl. 342—361 7 Claims APPARATUS AND METHOD 
Karl D. Brommer, Hampton Falls, N.H., assignor to Lockheed 
Sanders, Inc., Nashua, N.H. 
Filed Mar. 15, 1991, Ser. No. 669,839 
Int. Cl.5 GOS 5/02 
U.S. Cl. 342—430 15 Claims 


| 


1. An apparatus for determining the roll position of a spin- 
ning projectile with the aid of polarized electro-magnetic 
radiation, comprising a transmitter for emitting polarized radi- 
ation in a direction towards the projectile and a polarization- 
sensitive receiver diposed in the projectile for receiving the 4. A method for determining the direction of origin of a 
polarized radiation, said polarized radiation emitted from the received transmission signal using the phase differences pro- 
transmitter having an asymmetric wave-form which is formed vided by receiving the signal with a spinning pair of antennas, 
by superimposing at least two mutually phase-interlocked comprising the steps of: 
radiation components of the wavelength relationship of 2:1 measuring the phase difference between the signals received 
and/or multiples thereof, and wherein said polarization-sensi- simultaneously by a spinning antenna pair for a single 
tive receiver includes a single receiver antenna. transmission signal, at a predetermined number of approxi- 
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mately evenly spaced angular positions within a revolu- 
tion of the spinning antenna pair; 

coarsely approximating the direction of origin of the trans- 
mission signal based upon the measured phase differences; 

calculating a first phase difference signal based upon the 
coarsely approximated direction; 

reconstructing a phase difference signal using the phase 
differences measured from the antenna pair and the calcu- 
lated phase difference signal; 

determining the first time derivatives of the reconstructed 
phase signal and the calculated phase signal; 

correcting the reconstructed phase signal in response to a 
comparison between the first derivatives of the recon- 
structed phase signal and the calculated phase signal; 

finely determining the direction of origin of the transmission 
signal based upon the corrected reconstructed phase sig- 
nal. 


5,099,249 
MICROSTRIP ANTENNA FOR VEHICULAR SATELLITE 
COMMUNICATIONS 
John M. Seavey, Cohasset, Mass., assignor to Seavey Engineer- 
ing Associates, Inc., Cohasset, Mass. 
Filed Oct. 13, 1987, Ser. No. 107,019 
Int. Cl.5 H01Q 1/38 
U.S. Cl. 343—700 MS 


1. A microstrip antenna comprising, 
(a) a conducting element of generally annular shape about its 
axis and formed with an opening through which said axis 


passes. 

(b) a conducting ground plane, 

(c) dielectric material separating said conducting element 
and said conducting ground plane, 

(d) a single feed point on said conducting element for excit- 
ing currents on said element, 

(e) said conducting element having means for establishing a 
certain asymmetry for exciting circular polarization, 

(f) said conducting element, conducting around plane and 
dielectric material dimensioned and coacting to establish 
propagation of transverse-magnetic TM,/ mode currents 
within the microstrip antenna, where “‘n” is an integer 
greater than numeral 1 to establish radiation of circular 
polarization in a conical elevation radiation pattern with a 
radiation null on said axis, 

a second microstrip antenna comprising, 

(a) a second conducting element of generally annular shape 
about said axis and formed with an opening through 
which said axis passes, 

(b) a second conducting ground plane, 

(c) dielectric material separating said second conducting 
element and said second conducting ground plane, 
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(d) a single feed point on said second conducting element for 
exciting currents on said second conducting element, 

(e) said second conducting element having means for estab- 
lishing a certain asymmetry for exciting circular polariza- 
tion, 

(f) said second conducting element, second conducting 
ground plane and the dielectric material separating said 
second conducting element and said second conducting 
ground plane dimensioned and coacting to establish prop- 
agation of transverse-magnetic TMn; mode currents 
within the microstrip antenna, where “n” is an integer 
greater than numeral 1 to establish radiation of circular 
polarization in a conical elevation radiation pattern with a 
radiation null on said axis, 

said first and second conducting elements being coaxial 
about and axially displaced along said axis, 

a coaxial transmission line extending first along said axis, 
then bending and running radially atop said second micro- 
strip antenna and having an inner conductor contacting 
the first-mentioned microstrip antenna. 


5,099,250 
MOTOR-VEHICLE WINDSHIELD WITH BUILT-IN 
ANTENNA/HEATING CONDUCTORS 

Peter Paulus, Miinster; Paul Weigt, and Hans-Jiirgen Niklew- 

ski, both of Bochum, all of Fed. Rep. of Germany, assignors to 

Flachglas Aktiengesellschaft, Furth, Fed. Rep. of Germany 

Filed May 14, 1990, Ser. No. 522,888 

Claims priority, application Fed. Rep. of Germany, Jun. 1, 

1989, 3917829 
Int. Cl.5 H01Q 001/320, 001/020 

US. Cl. 343—704 


1. In a windshield comprising: 

a generally upright transparent panel; 

an array of horizontal and generally parallel heater conduc- 
tors on the panel and having opposite ends; 

respective conductive busses connected to the heater con- 
ductors at the opposite ends thereof, whereby electricity 
can be applied to the busses to pass current through the 
heater conductors and thereby heat the panel at the array; 

a plurality of generally upright, generally parallel, and hori- 
zontally spaced antenna conductors on the panel within 
the heater-conductor array and extending across and 
directly connected at crossing locations to the heater 
conductors; and 

an output conductor on the panel connected electrically to 
the antenna conductors, whereby radio-frequency output 
is taken off the output conductor, the improvement 
wherein 

the crossing locations of each of the antenna conductors are 
all located at points that are offset from the busses on the 
respective heater conductors and that are of the same 
potential on the respective heater conductors; and 

the only direct electrical connection between the plurality of 
antenna conductors is through the heater conductors. 
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5,099,251 
EVERTIGHT ANTENNA MOUNTING ASSEMBLY 
Roger K. Fisher, Mundelein, Ill., assignor to The Antenna Com- 
pany, Broadview, Ill. 
Filed Aug. 24, 1990, Ser. No. 572,665 
Int. Cl.5 H01Q 1/32 


US. Cl. 343—715 15 Claims 
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1. An automobile cellular telephone antenna comprising: 

a mounting member having a generally flat base portion; 

two projecting walls extending away from a first surface of 
the mounting member, the two projecting walls defining a 
channel therebetween; 

a lower base portion of an elongated antenna radiating ele- 
ment disposed in said channel in an interfitting relation- 
ship with said projecting walls, the radiating element 
lower base portion being held between said two project- 
ing walls in a pivotal relationship to said mounting mem- 
ber; 

said two projecting walls each having a bore therein, the 
projecting wall bores sharing a common axis, the first bore 
having adjoining inner and outer portions, the first bore 
inner portion receiving a shaft of an antenna element 
mounting screw therein, the first bore outer portion re- 
ceives means to restrict the movement of the mounting 
screw when said antenna element is pivoted on said 
mounting member between a first and second antenna 
element position, the second bore also having adjoining 
inner and outer portions, the second bore inner portion 
receiving said mounting screw shaft and the second bore 
outer portion having a plurality of engagement surfaces 
which positively engage nut means threadedly engaging 
said mounting screw shaft, said second bore outer portion 
engagement surfaces generally abutting a plurality of 
complementary shaped engagement surfaces of said nut 
means, said second bore outer portion engagement sur- 
faces substantially restricting the nut means from any 
rotational movement on said mounting screw shaft, said 
mounting screw movement restriction means exerting a 
frictional force on said mounting screw and a surface of 
said first bore outer portion, whereby said antenna ele- 
ment can be pivoted between said first and second posi- 
tions without substantial rotational movement of said 
mounting screw, said mounting screw movement restric- 
tion means including a washer member having a generally 
frusto-conical configuration which is carried on said 
mounting screw, the washer member having an inner 
engagement face and an outer engagement face, said 
washer member inner engagement face engaging a portion 
of the head of said mounting screw and said washer mem- 
ber outer engagement face engaging said first bore outer 
portion, said first bore outer portion also having a general 
frusto-conical configuration. 
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5,099,252 
MOBILE CELLULAR ANTENNA SYSTEM 

Everette T. Bryant; Alex F. Wells, and David M. Phemister, 

both of Vancouver, Wash., assignors to Larsen Electronics, 

Inc., Vancouver, Wash. 

Filed Dec. 8, 1989, Ser. No. 447,720 
Int. Cl.5 HO1Q 1/32 

US. Cl. 343—713 


2. A vehicle mounted antenna system for use with a cellular 
telephone comprising: 

an external radiator tuned for operation in the cellular tele- 
phone frequency band for mounting on the exterior of a 
vehicle; 

means adapted for mounting the radiator on a first surface of 
an insulating glass window associated with the exterior of 
the vehicle; and 

an internal auxiliary antenna for mounting in a passenger 
compartment of the vehicle, said internal auxiliary an- 
tenna being passively and capacitively coupled to the 
external radiator through the insulating glass window; 

wherein no wired connection links the antenna system with 
the cellular telephone with which it is used. 


5,099,253 
CONSTANT BEAMWIDTH SCANNING ARRAY 
Donald H. Archer, Santa Barbara, Calif., assignor to Raytheon 
Company, Lexington, Mass. 
Filed Nov. 6, 1989, Ser. No. 431,800 
Int. Cl.5 H01Q 19/060, 3/260 
U.S. Cl, 343—754 


aw, 


a 


Og 1019 101) 


FT ieee ooh | 
1 ; A 


1. An antenna system comprising: 

a) an array antenna; 

b) means for introducing a quadratic phase error across the 
aperture of the antenna, while a beam is being formed by 
the antenna, a magnitude of the quadratic phase error 
varying inversely with the scan angle of the beam. 
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5,099,254 
MODULAR TRANSMITTER AND ANTENNA ARRAY 
SYSTEM 
Toshikazu Tsukii, Santa Barbara, and William A. Allard, 
Goleta, both of Calif., assignors to Raytheon Company, Lex- 
ington, Mass. 
Filed Mar. 22, 1990, Ser. No. 497,949 
Int. Cl.5 H01Q 23/00 
US. Cl. 343—853 


1. A radio frequency system of the type having an array 
antenna, said system comprising: 
a) a plurality of modules, each module comprising: 

(i) a supporting base, having a frontal edge, a rearward 
edge, and a surface disposed between said frontal edge 
and said rearward edge; 

(ii) a plurality of antenna elements mounted along said 
frontal edge of the supporting base; and 

(iii) a plurality of RF packages mounted on said surface of 
the supporting base, each such RF package having an 
RF signal port electrically coupled to a different one of 
the plurality of antenna elements; and 

b) means for mounting the plurality of modules along the 
rearward edge of each of the plurality of modules with the 
plurality of antenna elements of each of the plurality of 
modules arranged to from the array antenna of the system. 


5,099,255 
RECORDING METHOD USING RECORDING LIQUID 
HAVING ORGANIC SOLVENT WITH PLURAL (C2H40) 
MOIETIES 
Shoji Koike; Kazuo Iwata, both of Yokohama; Shinichi To- 
chihara, Hiratsuka, and Yasuko Tomida, Atsugi, all of Japan, 
assignors to Canon Kabushiki Kaisha, Tokyo, Japan 
Division of Ser. No. 168,593, Mar. 3, 1988, Pat. No. 4,923,515, 
which is a continuation of Ser. No. 891,596, Aug. 1, 1986, 
abandoned. This application Feb. 7, 1990, Ser. No. 478,580 
Claims priority, application Japan, Aug. 6, 1985, 60-172734; 
Oct. 16, 1985, 60-228922; Nov. 18, 1985, 60-256768; Nov. 18, 
1985, 60-262559; Nov. 25, 1985, 60-262560 
Int. Cl.5 B41J 2/05 
US. Cl. 346—1.1 9 Claims 
1. A recording method comprising the steps of: 
jetting liquid droplets of an aqueous recording liquid onto a 
recording medium subjected to sizing and having fibers 
exposed on a surface thereof, wherein said aqueous re- 
cording liquid comprises 1 to 10% by weight of a water- 
soluble dye, at least 61% by weight of water, and at least 
one of the compounds represented by formulae (I), (II) or 
(III) below, wherein, if selected, said compound (I) is 
contained in said recording liquid within a range of 2 to 
30% by weight, and said compounds (II) or (III) are 
contained within a range of 6 to 30% by weight based on 
the total weight of the recording liquid: 


R;O—(C2H40)m—R2 @ 
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HO—(C2H40)q(C3H60)(C2H40)-H a) 


(R3)(R4)Ph—O—(C2H40),H cetty) 
wherein R, and R2 are independently C1.¢ alkyl or Cg or less 
aryl, m is from 3 to 20, a+c are at most 78, b is from 2 to 15, 
R3 and Rg are independently hydrogen or a C or2 alkyl, and n 
is from 4 to 20. 


5,099,256 
INK JET PRINTER WITH INTERMEDIATE DRUM 
David G. Anderson, Ontario, N.Y., assignor to Xerox Corpora- 
tion, Stamford, Conn. 
Filed Nov. 23, 1990, Ser. No. 617,221 
Int. Cl.5 B41J 2/05 
US, Cl. 346—1.1 


1. An ink jet printer having a printhead with a linear array of 
nozzles for ejecting and propelling liquid ink droplets on de- 
mand to form information on a receiving surface, comprising: 
a rotatable intermediate drum having a thermally conduc- 
tive surface for receiving ink droplets ejected from the 
printhead nozzles, the drum having an axis about which 
the drum is rotated, said drum surface being a suitable 
film-forming silicone polymeric material having a high 
surface energy and having a surface roughness to prevent 
movement of the droplets after receipt by the drum sur- 
face; 
said array of nozzles adjacently confronting the drum sur- 
face and being spaced a predetermined distance therefrom 
in a plane which is parallel to a tangent line to the drum 
surface, so that the ink droplets impact the drum surface 
normally producing a large contact angle between the 
droplet and drum surface, the drum surface roughness in 
combination with the larger contact angle controlling 
droplet spread after impact, the droplets on the intermedi- 
ate drum surface forming reverse reading information for 
subsequent transfer to a recording medium, whereupon 
the transferred information will be right reading; 
means for rotating the drum surface past first and second 
spaced printer process locations, the droplets forming 
information on the drum surface at the first location, and 
the information being transferred from the drum surface 
to a recording medium at the second location, so that the 
spacing of the locations prevent contaminating particles 
from the recording medium at the second location from 
reaching the printhead nozzles at the first location; and 

means for heating the drum surface to dehydrate the ink 
droplets forming the information on the drum surface to 
minimize print quality degradation after transfer of the 
information to a recording medium, said drum surface 
material enabling substantially complete transfer of the 
dehydrated ink droplets therefrom to the recording me- 
dium, so that substantially no residual ink is left on the 
drum surface. 
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5,099,257 

THERMAL HEAD WITH AN IMPROVED PROTECTIVE 

LAYER AND A THERMAL TRANSFER RECORDING 

SYSTEM USING THE SAME 

Kiyohito Nakazawa; Hideo Asahi, both of Hirakata, and Hitoshi 

Higuchi, Moriguchi, all of Japan, assignors to Matsushita 

Electric Industrial Co., Ltd., Osaka, Japan 

Filed May 3, 1990, Ser. No. 518,342 

Claims priority, application Japan, May 10, 1989, 1-116952; 

Aug. 28, 1989, 1-220747; Mar. 26, 1990, 2-76014 
Int. Cl.5 B41J 2/335; GOID 15/10, 15/16 


USS. Cl. 346—76 PH 5 Claims 
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1. A thermal transfer recording system including a thermal 

head which comprises: 

a substrate having a slanting surface between its main surface 
and its end surface; 

a glaze layer formed on at least said slanting surface; 

a heat resistor layer formed on a portion of said glaze layer 
which is located on said slanting surface, said heat resistor 
layer having a center area; 

a pair of electrodes each connected to either end of said heat 
resistor layer; and 

a protective layer formed on said heat resistor layer and part 
of said electrodes so as to cover a recording face of said 
thermal head, said recording face being brought into 
contact with a recording member at the time of conduct- 
ing a thermal transfer recording operation; 

wherein said protective layer comprises a first protective 
portion having a thermal conductivity disposed on the 
center area of said heat resistor layer, a second protective 
portion having a thermal conductivity disposed on an area 
of said heat resistor layer other than said center area, and 
a third protective portion having a thermal conductivity 
disposed on said part of said electrodes, the thermal con- 
ductivity of said first protective portion and the thermal 
conductivity of said third protective portion are both 
lower than that of said second protective portion. 


5,099,258 
DOT PRINT DENSITY REGULATING CIRCUIT 

Yoshihiko Hirayama, Tokyo, Japan, assignor to Seiko Instru- 

ments Inc., Japan 

Filed Aug. 20, 1990, Ser. No. 569,832 
Claims priority, application Japan, Aug. 23, 1989, 1-216293 
Int. Cl.5 GO1ID 15/10 

USS. Cl. 346—76 PH 6 Claims 

1. In a line printer having a print head composed of a plural- 
ity of dot-forming elements arranged lineary along widthwise 
of a print paper sheet for printing an image and character 
according to print data, the improvement comprising: a data 
transfer circuit for transferring a plurality of serial print data 
trains to the print head; a demultiplexer for selectively sam- 
pling the serial print data trains from the data transfer circuit; 


MARCH 24, 1992 


a counter for counting the sampled data so as to determine a 
print dot rate; and means for adjusting a width of drive pulses 





applied to the print head so as to compensate for the print dot 
rate. 


5,099,259 
HALFTONE IMAGE PRINTING DEVICE 
Shuzo Hirahara, Yokohama; Hitoshi Nagato, Kawasaki; 
Kazuhiko Higuchi, Kawasaki; Kiyoshi Yamada, Chigasaki; 
Tadayeshi Ohno, Kawasaki, and Tsutomu Kanai, Yokohama, 
all of Japan, assignors to Kabushiki Kaisha Toshiba, Kawa- 
saki, Japan 
Division of Ser. No. 32,284, Mar. 31, 1987, abandoned, which is 
a continuation-in-part of Ser. No. 821,954, Jan. 24, 1986, Pat. 
No. 4,724,446. This application Mar. 22, 1990, Ser. No. 501,414 
Claims prierity, application Japan, Jan. 31, 1985, 60-16768; 
Jun. 28, 1985, 60-142108; Sep. 24, 1985, 60-208823; Mar. 31, 
1986, 61-72832 
Int. Cl.5 GO1D 15/10; HO4N 1/22 


U.S. Cl. 346—76 PH 1 Claim 
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1. A halftone image printing device for printing an image 
formed of an array of picture elements, each picture element 
being formed of a dot matrix in which a predetermined dot or 
dots included in a predetermined dot pattern are printed, com- 
prising: 

means for receiving halftone image data denoting halftone 

gradations of each picture element; 

means for generating dot pattern information for the picture 

element according to the halftone image data, the dot 
pattern information denoting a shape of the dot pattern 
forming the dot matrix and a printing energy of each 
printing dot included in the dot pattern, the dot pattern 
information being generated such that a predetermined 
dot located in a predetermined position in each dot matrix 








MARCH 24, 1992 ELECTRICAL 


has a greatest printing energy of the printing dots in that 
dot matrix; 

said means for generating first dot pattern information, in- 
cluding means for generating first dot pattern information, 
denoting a first dot located at a center of the picture 
element which is to be printed when a gradation level of 
the picture element is low; means for generating second 
dot pattern information denoting the first dot and a second 
dot or dots adjacent to the first dot either horizontally or 
vertically which are to be printed when the gradation 
level of the picture element is medium; and means for 
generating a third dot pattern information denoting the 
first and second dots and a third dot or dots adjacent to the 
first dot either horizontally or vertically which are to be 
printed when the gradation level of the picture element is 
high; and 

means for thermally printing the picture element in accor- 
dance with the dot pattern information. 


5,099,260 
MULTIPLE IMAGE FORMING APPARATUS 
Yukio Sate, Kawasaki; Masafumi Wataya; Hireaki Ishii, beth of 
Tokyo, and Yutaka Udagawa, Kawasaki, ali of Japan, assign- 
ors to Canon Kabushiki Kaisha, Tokyo, Japan 
Continuation of Ser. Ne. 497,715, Mar. 23, 1990, abandoned, 
which is a division of Ser. Ne. 370,077, Jun. 23, 1989, Pat. Ne. 
4,931,815, which is a continuation of Ser. No. 307,232, Feb. 7, 
1989, abandoned, which is a continuation of Ser. No. 38,308, 
Apr. 14, 1987, abandoned. This application Apr. 17, 1991, Ser. 
No. 686,880 
Claims priority, application Japan, Apr. 15, 1986, 61-085090; 
Apr. 15, 1986, 61-085091; Jun. 2, 1986, 61-127607 
Int. Ci.5 GO1D 15/06 
U.S, Cl. 346—154 17 Claims 











1. A multiple image forming apparatus comprising: 

means for generating color signals; 

memory means for storing data corresponding to the color 
signals; 

image forming means for forming images on plurality re- 
cording members, said plural recording members being 
aligned in a subscan direction; and 

control means for controlling a data read operation from 
said memory means such that positional aberration of the 
images in the subscan direction is corrected, the images 
being formed by said image forming means, 

wherein said image forming means transfers the images on 
each of said recording members onto a common recording 
medium. 


5,099,261 


APPARATUS FOR RECORDING AND REPRODUCING 


CHARGE LATENT IMAGE 


Itsuo Takanashi, Kamakura; Shintaro Nakagaki, Fujisawa; 


Tsutou Asakura, Yekohama; Masato Furuya, Yokosuka, and 
Hirohiko Shinonaga, Yokohama, all of Japan, assignors to 
Victor Company of Japan, Ltd., Japan 

Filed May 5, 1989, Ser. No. 347,640 
Claims priority, application Japan, May 10, 1988, 63-113306; 


May 10, 1988, 63-113307 


Int. Cl.5 HO4N 1/40, 9/07 


US. Cl, 358—209 10 Claims 


1. A recording and reproducing apparatus for recording an 


image information corresponding to an object on a recording 
medium comprising: 


means for charging the recording medium in response to a 
light from the object as the image information and form- 
ing a charge latent image corresponding to the image 
information on the recording medium, wherein a surface 
potential of the recording medium is distributed in corre- 
spondence with the latent image; 

means provided to the charging means for forming an effec- 
tive region and a reference region on the recording me- 
dium, the effective region representing the image informa- 
tion, the reference region being charged to a reference 
potential and being potentially independent of the image 
information; 

a sensing head sequentially detecting surface potentials in 
the effective region and the reference region of the re- 
cording medium through electrostatic induction, the sens- 
ing head comprising field effect transistor means having 
gate means and a drain means; 

a gate input capacitance of the gate means of the transistor 
means being charged by a leakage current between the 
drain means and the gate means of the transistor means; 

means for subjecting the gate means of the transistor means 
to a voltage electrostatically induced in correspondence 
with the surface potentials in the effective region and in 
the reference region of the recording medium; 

means for discharging a charge in the gate input capacitance 
to reset a voltage on the gate means of the transistor 
means; and 

means for timely activating said discharging means with a 
predetermined timing relation to the detection of the 
surface potential of one of the effective region and the 
reference region of the recording medium by the sensing 
head. 
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5,099,262 

CAMERA HAVING SOUND RECORDING FUNCTION 
Yoshito Tanaka; Hiroyuki Okada; Yoshihiro Tanaka; Nobuyuki 

Taniguchi, and Shinji Tominaga, all of Osaka, Japan, assign- 

ors to Minolta Camera Kabushiki Kaisha, Osaka, Japan 

Filed Aug. 4, 1989, Ser. No. 389,870 

Claims priority, application Japan, Dec. 29, 1988, 63-332289; 
Dec. 29, 1988, 63-332290; Dec. 29, 1988, 63-332291; Dec. 29, 
1988, 63-332292; Feb. 10, 1989, 1-31583; Mar. 14, 1989, 1-63202; 
Mar. 14, 1989, 1-63203; Mar. 14, 1989, 1-63205; Mar. 14, 1989, 
1-63206; Mar. 14, 1989, 1-63208; Mar. 14, 1989, 1-63209 

Int. Cl.5 G03B 17/24 

US. Cl. 354—106 


1. A camera having a sound recording function comprising; 

a means for controlling exposure by opening and closing a 
shutter, and photographing images, 

a sound recording means, 

a self timer means for opening the shutter after a predeter- 
mined time, 

a selecting means for selecting either of a self mode in which 
the self timer means is used and a usual mode, and 

a sequence changeover means which , in accordance with 
the operation of the selecting means, operates the sound 
recording means after completion of photographing when 
the self mode is not selected, and operates the sound re- 
cording means during self timer counting before photo- 
graphing when the self mode is selected. 


5,099,263 
VARIABLE FOCAL LENGTH CAMERA 
Toshiaki Matsumoto, Osaka; Takeo Hoda, Kawachinagano; 

Yoshiaki Hata, Nishinomiya; Masatoshi Kamitani, Osaka, 

and Norihiro Inoue, Nara, all of Japan, assignors to Minolta 

Camera Kabushiki Kaisha, Osaka, Japan 

Continuation of Ser. No. 453,198, Dec. 26, 1989, abandoned, 
which is a continuation of Ser. No. 201,957, Jun. 3, 1988, 
abandoned, which is a continuation of Ser. No. 59,378, Jun. 5, 
1987, Pat. No. 4,771,303, which is a continuation of Ser. No. 
796,255, Nov. 8, 1985, abandoned. This application Nov. 9, 1990, 
Ser. No. 610,453 

Claims priority, application Japan, Nov. 10, 1984, 59-237138; 

Nov. 15, 1984, 59-173599; Nov. 15, 1984, 59-240947; Nov. 15, 
1984, 59-240948; Dec. 7, 1984, 59-186299; Dec. 8, 1984, 
59-186524; Dec. 8, 1984, 59-259700 

Int. Cl.5 GO3B 1/18, 3/00 
U.S. Cl, 354—195.12 10 Claims 

1. A camera capable of changing focal length of a photo- 

graphic lens system, comprising: 

a lens component movable between a front position and a 
rear position along the optical axis of the photographic 
lens system for changing the focal length of the photo- 
graphic lens system; 

a motor provided for driving said lens component; 
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a means for interrupting the operating of the motor when the 
shifting of said lens component is interrupted by force; and 


means for restricting the shifting of said lens component 
between the front position and the rear position. 


5,099,264 

FILM INITIAL-ADVANCE APPARATUS FOR CAMERA 
Katsuji Muramatsu, Tokyo; Yasuhiko Tanaka; Hiroshi 

Nakamura, both of Saitama, and Mashasi Takamura, Tokyo, 

all of Japan, assignors to Fuji Photo Film Co., Ltd., 

Kanagawa, Japan 

Filed Jul. 22, 1991, Ser. No. 733,627 

Claims priority, application Japan, Sep. 14, 1989, 1-238788; 
Oct. 13, 1989, 1-267917; Oct. 20, 1989, 1-273468; Nov. 10, 1989, 
1-118919; Nov. 10, 1989, 1-264430 

Int. Cl.5 G03B 1/00 


USS. Cl. 354—212 5 Claims 


1. A film initial-advance apparatus which advances a film 
leader portion toward a film take-up spool after film loading 
until the film leader portion is captured by a film take-up spool, 
comprising: 

a rotary shaft rotating to effect initial film advance; 

a film threading member having at least one claw for engag- 
ing with a perforation of said film leader portion and 
advancing said film leader portion toward said film take- 
up spool, said film threading member being rotated by said 
rotary shaft and being movable relative to said rotary shaft 
in the direction along a line interconnecting said claw and 
the center of said rotary shaft within a plane perpendicular 
to said rotary shaft; and 

a cam mechanism for controlling the path of said claw such 
that the rotary radius of said claw is a maximum over the 
range wherein said claw and said perforation are engage- 
able and less elsewhere. 
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5,099,265 
COMBINATION OPTICAL AND ELECTRONICAL 
VIEWFINDER 

Sang J. Lee, 999-25, Hogai-Dong, Anyang City, Gunggi-Do, 

Rep. of Korea 

Filed Apr. 20, 1990, Ser. No. 511,650 

Claims priority, application Rep. of Korea, Apr. 29, 1989, 

5705/1989 
Int. Cl.5 GO3B 13/02; HO4N 5/30 

US. Cl. 354—219 


1. A viewfinder for a video camera recorder, comprising: 

optical image receiving means having an objective lens 
arranged within one end of a casing of said viewfinder, 
and an eye lens arranged within the other end of said 
casing of said viewfinder, whereby an image is viewed 
through said objective lens and said eye lens; 

electronic image receiving means having lens system, of 
which an image pickup element converts optical image 
into video signal, and of which a picture tube is disposed 
perpendicular to said casing; and 

selecting means for selecting one of said optical image re- 
ceiving means and said electronic image receiving means, 
having a mirror pivotably disposed between said eye lens 
and said objective lens, wherein said mirror is disposed to 
be able to reflect the image from said picture tube to said 
eye lens through an opening of a wall of the casing. 


5,099,266 
RANGE METER FOR CAMERA 
Yuji Nakajima, and Isamu Ishii, both of Chiba, Japan, assignors 
to Seikosha Co., Ltd., Tokyo, Japan 
Filed Dec. 26, 1990, Ser. No. 634,283 
Claims priority, application Japan, Dec. 28, 1989, 1-343842 
Int. Cl.5 GO3B 13/36 


U.S. Cl. 354—403 7 Claims 





1. A range meter for cameras comprising a plurality of light 
projecting means arranged in a row for projecting irradiation 
beams toward a subject to be photographed, whereby the row 
has centrally-arranged light projecting means that are closer to 
the center of the row than marginally-arranged light project- 
ing means, light receiving means for receiving the reflected 
light from the subject irradiated with the irradiation beams to 
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provide an output signal corresponding to a point on the re- 
ceiving means at which light is received, arithmetic means for 
calculating the distance to the subject on the basis of the output 
signal of the light receiving means, and light-quantity control 
means for controlling the light projecting means to direct a 
lesser amount of irradiation light from a marginally-arranged 
light projecting means than from a centrally-arranged light 
projecting means. 


5,099,267 

EXPOSURE CONTROL APPARATUS OF CAMERA 
Osamu Satou; Isamu Hashimoto, and Takao Nishida, all of 

Tokyo, Japan, assignors to Asahi Kogaku Kogyo Kabushiki 

Kaisha, Tokyo, Japan 

Filed Sep. 19, 1989, Ser. No. 409,156 
Claims priority, application Japan, Sep. 19, 1988, 63-234394 
Int. Cl.5 G03B 7/00 


US. Cl. 354—412 10 Claims 


1. An exposure control apparatus of a camera comprising: 

first switch means for selecting a plurality of drive modes 
including at least an auto-exposure bracket mode (AEB 
mode); 

second switch means for issuing signals when operated; 

third switch means for modifying an exposure correcting 
value; 

memory means for storing a plurality of predetermined 
exposure correcting values; 

drive mode selecting means for successively selecting the 
drive modes in response to signals which are issued by said 
second switch means when said second switch means is 
actuated during the operation of said first switch means; 

modifying means for successively selecting an exposure 
correcting value to be used to correct the exposure value 
among those stored in said memory means in response to 
signals issued by said second switch means when said 
second switch means is actuated during the operation of 
said third switching means; and, 

photographing control means for taking a plurality of pic- 
tures at different exposure values in an exposure width 
which corresponds to the exposure correcting values 
selected by said modifying means when the AEB mode is 
selected by said drive mode selecting means. 


5,099,268 
TECHNIQUE FOR SELECTING LENS APERTURE SIZE 
FOR A FILL FLASH EXPOSURE 
William R. O’Such, Rochester; Roger W. Wilson, Pittsford, and 
Richard B. Wheeler, Webster, all of N.Y., assignors to East- 
man Kodak Company, Rochester, N.Y. 
Division of Ser. No. 572,600, Aug. 23, 1990, Pat. No. 5,049,916. 
This application Sep. 20, 1990, Ser. No. 587,462 
Int. Cl.5 GO3B 7/16, 7/28, 15/05 
US. Cl. 354—414 22 Claims 
1. Apparatus for capturing an image of a scene using a fill 
flash exposure, said scene having a subject with near and dis- 
tant subject elements, said apparatus having a flash unit and an 
image sensing device wherein said image sensing device has a 
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lens and a variable lens aperture associated therewith, said 
apparatus comprising: 
means for obtaining a value for lumination of said distant 
subject in the scene so as to form a distant subject light 
level and for obtaining a value for distance from said 
image sensing device to said near subject element so as to 
form a near subject distance; 
means, responsive to the distant subject light level and the 
near subject distance, for determining a value for said lens 
aperture for use during the fill flash exposure that will 























expose both said near and distant subject elements in said 
captured image with corresponding pre-defined levels of 
exposure, whereby said aperture value will impart a suffi- 
cient dept-of-field to sad captured image to satisfy a depth- 
of-field requirement in said scene defined by locations of 
said near and distant subject elements relative to said 
image sensing device; and 

means, coupled to said lens, for setting said lens to said 
determined aperture value for use during the fill flash 
exposure. 


5,099,269 
COPYING APPARATUS PROVIDED WITH A ROLL-UP 
TYPE SHEET REFEEDING UNIT 
Akiyoshi Johdai, and Keichi Kinoshita, both of Osaka, Japan, 
assignors to Minolta Camera Kabushiki Kaisha, Osaka, Japan 
Filed Feb. 13, 1990, Ser. No. 479,393 
Claims priority, application Japan, Feb. 14, 1989, 1-35945; 
Feb. 14, 1989, 1-35946; Feb. 14, 1989, 1-35947; Feb. 14, 1989, 
1-35948; Feb. 14, 1989, 1-35949; Feb. 14, 1989, 1-35950; Feb. 14, 
1989, 1-35951; Feb. 14, 1989, 1-35952; Feb. 14, 1989, 1-35953; 
Feb. 23, 1989, 1-44538 
Int. Cl.5 GO3B 27/52 


US. Cl. 355—24 23 Claims 


1. An image forming apparatus comprising: 
an image carrying member which rotates in a specified 
direction; 
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means for transferring an image held on the image carrying 
member onto a sheet; 

sheet refeeding means which includes a belt laid between a 
first shaft and a second shaft to be wound and rewound 
around the shafts and drive means for rotating the first and 
the second shafts, wherein as the first shaft is rotated in the 
same direction as that of the rotation of the image carrying 
member for winding the belt around the first shaft, copy 
sheets onto which the image was transferred by the trans- 
ferring means are wound around the first shaft, and as the 
belt is rewound around the second shaft, the copy sheets 
wound around the first shaft together with the belt are fed 
out from the first shaft for supplying the copy sheets to the 
transferring means again; and 

turn-over means for turning over a copy sheet onto which 
the image was transferred, the turn-over means turning 
over the copy sheet before the winding of the copy sheet 
around the first shaft. 


5,099,270 
STORAGE APPARATUS COMPRISING A PLURALITY 
OF LAYERS 
Robert E. Pearson, Portland, Oreg.; Richard Schurman; John 
Schurman, both of Kirkland, Wash.; Steve Reiter, and Rick 
Clark, both of Woodinville, Wash., assignors to Thomas W. 
Secrest, Chehalis, Wash., a part interest 
Continuation-in-part of Ser. No. 135,144, Dec. 18, 1987, Pat. No. 
4,845,529, and a continuation-in-part of Ser. No. 49,771, May 
13, 1987, Pat. No. 4,803,523, which is a division of Ser. No. 
718,886, Apr. 2, 1985, Pat. No. 4,668,078, which is a 
continuation-in-part of Ser. No. 419,304, Sep. 17, 1982, Pat. No. 
4,509,854, which is a continuation-in-part of Ser. No. 339,805, 
Sep. 24, 1973, Pat. No. 4,355,888. This application Feb. 1, 1989, 
Ser. No. 305,982 
Int. Cl.5 GO3B 27/32, 27/52; G11B 3/74, 7/20 
US. Cl. 355—32 20 Claims 





Stu snenn- 


1. A storage system for information comprising a plurality of 

metachromatic chemicals and comprising: 

a. a carrier for said chemicals; 

b. a chemical, identified as a first chemical of said chemicals, 
being responsive to electromagnetic waves of a narrow 
wave length band width, identified as first electromag- 
netic waves; 

. said first chemical being responsive to said first electro- 
magnetic waves of a narrow wave length band width 
distinct and separate from some other electromagnetic 
waves and said other chemicals being responsive to said 
other electromagnetic waves; 

d. said first chemical upon being contacted by said first 
electromagnetic waves of sufficient intensity being capa- 
ble of being changed from a first metachromatic state to a 
second metachromatic state; 
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e. each of aid chemicals being in a different carrier identified 
as a Carrier layer; and, 

f. said carrier layers being positioned adjacent to each other 
to form said storage system. 


5,099,271 
IMAGING MATERIAL PROVIDING DEVICE 

Masataka Maeda, Konan, and Yasuhiro Hattori, Nagoya, both 

of Japan, assignors to Brother Kogyo Kabushiki Kaisha, 

Aichi, Japan 

Filed Jan. 18, 1991, Ser. No. 642,845 

Claims priority, application Japan, Jan. 19, 1990, 2-10906; 

Jan. 23, 1990, 2-5274[U] 
Int. Cl.5 GO3B 27/52 


USS. Cl. 355—27 9 Claims 


1. An imaging material providing device comprising: 

means for carrying imaging material particles charged to a 
first polarity, said imaging material carrying means com- 
prises a brush-shaped roller member having a peripheral 
surface and an axis rotatable thereabout, a plurality of 
ciliary members being implanted on the peripheral surface 
thereof, each of the plurality of ciliary members being 
formed of elastic material for holding the imaging material 
particles; 

means for receiving the imaging material particles, the imag- 
ing material receiving means being disposed apart from 
said imaging material carrying means with a gap therebe- 
tween and being charged to a second polarity opposite to 
the first polarity so that the imaging material particles may 
be electrostatically attached onto said imaging material 
receiving means; 

means for elastically deforming the ciliary members of said 
carrying means, the imaging material particles being intro- 
duced into the gap when the deformed ciliary members 
are restored, said deforming means comprising a wire 
member extending in a direction in parallel to the axis and 
being disposed in contact with the ciliary members, the 
ciliary members being elastically deformed and then re- 
stored as the roller member rotates about the axis; and 

means for generating an electric field in the gap and electro- 
statically attracting the charged imaging material particles 
in a direction toward said imaging material receiving 
means. 
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5,099,272 
IMAGE RECORDING APPARATUS WITH A 
DEVELOPER COATING DEVICE 
Shigeru Kagayama, Owariasahi, Japan, assignor to Brother 

Kogyo Kabushiki Kaisha, Nagoya, Japan 
Filed Apr. 5, 1991, Ser. No. 680,729 

Claims priority, application Japan, Jul. 3, 1990, 2-176080 
Int. Cl.5 GO3B 27/32, 27/52, 27/58 


US. Cl. 355—27 20 Claims 
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1. An image recording unit installed in an image recording 
apparatus, said image recording unit comprising: 

a photosensitive recording medium unit portion storing and 
supplying a photosensitive recording medium; and 

a developer coating unit portion for coating the developer 
particles on said photosensitive recording medium sup- 
plied from said photosensitive recording medium unit 
portion, a latent image of an original image according to 
light carrying information about the original image being 
provided on said photosensitive recording medium, 

said photosensitive recording medium unit portion and said 
developer coating unit portion being provided in a single, 
detachable unit in said image recording apparatus. 


5,099,273 
IMAGE FORMATION DEVICE 
Yoichi Yamamoto, Nara, and Masao Narumiya, Shiki, both of 
Japan, assignors to Sharp Kabushiki Kaisha, Osaka, Japan 
Filed Mar. 26, 1991, Ser. No. 675,296 
Claims priority, application Japan, Mar. 29, 1990, 2-84553 
Int. Cl.5 GO03B 27/52 


U.S. Cl. 355—27 2 Claims 
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1. Image formation device comprising: 

an optical image memory for storing an image which is 
optically recognizable and able to be repetitively read; 

image writing means for writing the image in an image area 
almost in the center of the optical image memory by a 
beam of light and forming a void area surrounding the 
image area; 

a roll of photosensitive material from which color coupler in 
an on-exposed portion is discharged by applying pressure, 
said photosensitive material having two opposed edges; 

exposing means for exposing the photosensitive material by 
irradiating light through the image and void areas to the 
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photosensitive material, the light irradiated through the mounted on a common carrier and the lens units are succes- 
void area covering both opposed edges of the photosensi- sively moved into alignment along said optical center-line in 


tive material; and 

developing means for pressing and developing the exposed 
photosensitive material overlaid with an image receiving 
medium where the image is to be formed. 


5,099,274 
DEVICE FOR TRANSPORTING FILM SHEETS 

Bernd Mirlieb, Fellbach, and Giinter Weber, Ostfildern, both of 
Fed. Rep. of Germany, assignors to Eastman Kodak Company, 
Rochester, N.Y. 

PCT No. PCT/EP88/00750, § 371 Date Jan. 28, 1991, § 102(e) 
Date Jan. 28, 1991, PCT Pub. No. WO90/02362, PCT Pub. 
Date Mar. 8, 1990 

PCT Filed Aug. 22, 1988, Ser. No. 646,601 
Int. Cl.5 GO3B 27/52 


U.S. Cl, 355—27 19 Claims 


1. Apparatus for transporting photographic sheet material 
from a first material handling unit to a second material han- 
dling unit, comprising: 

walled housing means positionable between said units, 

said housing means having at least one sheet material entry 

opening means in one wall and a plurality of sheet material 

exit Opening means in an opposite wall, said exit opening 

means being located at different elevations so as to coop- 

erate with entry opening means of different second units, 
means for locking said housing means to said units, 

a sheet transfer device within said housing means, and 

means for mounting said transfer device to feed sheet mate- 

rial from said entry opening means to any of said exit 
opening means. 


5,099,275 
LENS POSITIONING MECHANISM AND METHOD OF 
USING SAME 
Ray Hicks, 2605 Corunna Rd., Flint, Mich. 48503 
Filed Feb. 19, 1991, Ser. No. 657,009 
Int. Cl.5 GO3B 27/52 

USS. Cl. 355—55 23 Claims 
1. A mechanism for selectively positioning a plurality of 
different lens units along the optical center-line of a photo- 
graphic printer, characterized in that the lens units are 


response to movement of said common carrier along a path 
that is oblique to said optical center-line. 


5,099,276 
METHOD OF CONTROLLING EXPOSURE OF PROCESS 
CAMERA USING SUB-EXPOSURE AND APPARATUS 
THEREFOR 
Hiroshi Kagosaki, Shiga, Japan, assignor to Dainippon Screen 
Mfg. Co., Ltd., Kyoto, Japan 
Filed Jan. 25, 1991, Ser. No. 645,764 
Claims priority, application Japan, Jan. 30, 1990, 2-21389 
Int. Cl.5 G03B 27/54 


USS. Cl. 355—70 16 Claims 

















1. A method of controlling exposure of an original to a 
photosensitive material through a screen by calculating a main 
exposure amount, a bump exposure amount and a flash expo- 
sure amount based on basic data peculiar to the combination of 
the screen and the photosensitive material and original data 
depending on the original in a process camera, 

said basic data including said main exposure amount said 
bump exposure amount and said flash exposure amount for 
reproducing a predetermined reference original on said 
screen with a desired dot percentage, the method compris- 
ing the steps of: 

(a) preparing said basic data and said original data; 

(b) obtaining a dot image by exposing said original to the 
photosensitive material through said screen based on said 
prepared basic data and original data; 

(c) defining a resultant dot percentage correction value by 
obtaining differences between dot percentages of the 
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portions of said obtained dot image and the respective 
desired values, said portions corresponding to a high- 
light region of said original, and to a shadow region of 
said original; 

(d) correcting at least one of said main exposure amount, said 
bump exposure amount and said flash exposure amount 
based on said resultant dot percentage correction value 
and said basic data. 


5,099,277 
VACUUM PLATEN FOR USE IN A PRINTER 
Orren J. Lucht, 1481 240th St., Farmington, Minn. 55024, and 
Charles R. Lucht, Bloomington, Minn., assignors to Orren J. 
Lucht, Farmington, Minn. 
Continuation-in-part of Ser. No. 278,668, Dec. 1, 1988, Pat. No. 
4,931,826. This application Dec. 1, 1989, Ser. No. 444,813 
Int. Cl.5 GO3B 27/60 


US. Cl. 355—73 12 Claims 


1. A platen for print material in a photographic printer and 
the like, the printer having vacuum means for creating a vac- 
uum, comprising: 

(a) a manifold, in fluid communication with the vacuum 

means; and 

(b) a printing member having a surface generally defining a 

mean plane and having first and second side edges, said 
surface having a plurality of grooves defined therein, said 
grooves having a first end and a second end, said grooves 
being in fluid communication with said manifold at said 
first end, said manifold arranged and configured proxi- 
mate said first side edge and said grooves extending ap- 
proximately from said manifold across said printing sur- 
face, wherein the second end of said grooves extend 
through said second side edge wherein the second end of 
said grooves are in fluid communication with a fluid 
source, whereby when the print material advances along 
said surface covering said grooves the vacuum does not 
increase above a certain level due to the fluid source. 


5,099,278 
APPARATUS FOR SWITCHING AND DRIVING A 
PLURALITY OF DRIVEN SYSTEM 

Kenji Sato, Hachioji, Japan, assignor to Konica Corporation, 

Tokyo, Japan 

Filed Jul. 24, 1990, Ser. No. 557,210 

Claims priority, application Japan, Jul. 26, 1989, 1-194488; 

Jul. 27, 1989, 1-197488; Aug. 31, 1989, 1-225184 
Int. Cl.5 G03G 21/00, 15/00 

U.S. Cl. 355—200 20 Claims 

1. An apparatus for switching and driving a plurality of 
driven systems having a plurality of driven shafts, respectively, 
said apparatus comprising: 

a driving shaft coupled to a drive motor; 

a control shaft coupled to a position control motor; 

a plurality of spring clutches and a plurality of cams each 
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corresponding in number to the plurality of driven sys- 
tems, 
each of the plurality of spring clutches including 

an input shaft connected to said driving shaft, 

an output shaft connected to one of said plurality of driven 
shafts, and 

a clutch member associated with one of the plurality of 
cams, for providing selected engagement and disen- 


gagement between said input shaft and said output shaft 
in response to a position of an associated cam; 
said plurality of cams being connected to the control shaft so 
that each of the plurality of driven shafts is intermittently 
coupled via said clutch member with the driving shaft in 
accordance with a rotational position of said control shaft, 
wherein the input shafts of said plurality of spring clutches 
are connected tot he driving shaft through a gear train. 


5,099,279 
IMAGE FORMING METHOD AND IMAGE FORMING 
APPARATUS IN WHICH THE DENSITY OF THE TONER 
IMAGE IS MEASURED AND CONTROLLED 

Tadafumi Shimizu, Toyokawa, Japan, assignor to Minolta Cam- 

era Kabushiki Kaisha, Osaka, Japan 

Filed Aug. 8, 1990, Ser. No. 564,402 

Claims priority, application Japan, Aug. 10, 1989, 1-209252; 

Aug. 10, 1989, 1-209253 
Int. Cl.5 GO3G 15/00 

U.S. Cl. 355—208 





1. An image forming method whereby a toner image is 

formed on a rotating photosensitive body, comprising: 

a step of forming a toner image corresponding to a reference 
pattern having a predetermined density on said photosen- 
sitive body; 

a step of measuring the density of said toner image corre- 





2504 


sponding to said reference pattern at a plurality of points 
in a direction of a rotary shaft of said photosensitive body; 
and 

a step of controlling forming conditicns for forming a toner 
image on said photosensitive body in response to the 
measured density. 


5,099,280 
CLEANING UNIT OF A COPYING APPARATUS 
Mitsutoshi Takemoto; Makoto Sugiura, and Hiroshi Kajita, all 
of Osaka, Japan, assignors to Mita Industrial Co., Ltd., 
Osaka, Japan 
Filed Oct. 27, 1988, Ser. No. 263,609 
Claims priority, application Japan, Oct. 30, 1987, 62-279491; 
May 20, 1988, 63-124674; May 20, 1988, 63-124675; Sep. 29, 
1988, 63-127571[U] 
Int. Cl.5 GO3G 21/00, 15/00, 15/02 


USS. Cl. 355—210 17 Claims 


1. A cleaning unit of a copying apparatus which allows a 
part of a photoreceptive drum and a cleaning unit located 
adjacent to said drum to be externally exposed by causing a 
part of the copying apparatus to move in a direction at a right 
angle to an axis of the photoreceptive drum comprising: 

a shaft provided on said cleaning unit and freely slidable in 

a longitudinal direction of said cleaning unit and freely 
rotatable; 

a main charger rotatably installed on said shaft and pivotally 

rotatable on said shaft; 
energizing means for constantly energizing said shaft in one 
of longitudinal directions of said cleaning unit; 

shaft-positioning means which sets a contact position of the 
shaft caused by the energizing means at two places; 

shaft-engaging and disengaging means which allows both 
ends of said shaft to be engaged when said shaft is set at 
one of the contact positions and to be disengaged when 
said shaft is set in an other contact position; and 

connector means installed at an end of said main charger and 
inserted into a socket of the copying apparatus when said 
main charger is set to the former contact position together 
with said shaft so that said main charger can securely be 
mounted. 
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5,099,281 
ELECTROPHOTOGRAPHIC INTERPOSITION 
DEVELOPMENT WITH MEANS FOR REMOVING 
MOISTURE FROM CONVENTIONAL PAPER 
Gopal C. Bhagat, Houston, Tex., assignor to Compaq Computer 

Corporation, Houston, Tex. 
Filed Oct. 15, 1990, Ser. No. 597,894 
Int. Cl.5 GO3G 15/18 
U.S. Cl. 355—217 


1. A method of electrophotographic printing on a sheet of 
conventional paper, comprising the steps of: 

placing an electrical charge of a preselected polarity on the 
surface of a photoconductive material; 

removing selected portions of said electrical charge from the 
surface of said photoconductive material whereby a de- 
sired latent image is formed on the surface of said photo- 
conductive material; 

removing moisture from said sheet of conventional paper so 
that said sheet of conventional paper is substantially non- 
conductive; 

positioning said sheet of conventional paper adjacent the 
surface of said photoconductive material and between the 
surface of said photoconductive material and a supply of 
toner particles whereby a substantial number of toner 
particles are attracted toward said latent image and collect 
on a surface of said sheet of conventional paper in a pat- 
tern corresponding to said latent image; and 

heating said sheet of conventional paper with said toner 
particles thereon so that the toner particles fuse together 
and to the sheet of conventional paper. 


5,099,282 
VARIABLE MAGNIFICATION IMAGE FORMING 
APPARATUS 
Mitsuhiro Tokuhara, Chigasaki, Japan, assignor to Canon Kabu- 
shiki Kaisha, Tokyo, Japan 
Continuation of Ser. No. 271,337, Nov. 14, 1988, abandoned, 
which is a continuation of Ser. No. 93,153, Sep. 2, 1987, 
abandoned, which is a continuation of Ser. No. 794,315, Jan. 1, 
1985, abandoned, which is a continuation of Ser. No. 482,415, 
Apr. 6, 1983, abandoned. This application May 21, 1990, Ser. 
No. 525,316 
Claims priority, application Japan, Apr. 15, 1982, 67-62850 
Int. Cl.5 G03G 21/00 
U.S, Cl. 355—218 4 Claims 
1. An image-forming apparatus capable of changing the size 
of the image formed on a photosensitive medium, said appara- 
tus comprising: 

a main projection optical system capable of forming a first 
image of variable size on said photosensitive medium, said 
first image varying in size in at least a direction orthogonal 
to a direction in which the photosensitive medium moves 
and along the photosensitive medium; 

a light source extending at least in substantially said orthogo- 
nal direction; 

slit means having a variable-area opening, said opening 
varying in substantially said orthogonal direction; and 

an auxiliary projection lens system disposed such that said 
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variable-area opening and said photosensitive medium are 
in an optically conjugate relation with respect to said 
auxiliary lens system for forming an enlarged image, fo- 
cused at least in substantially said orthogonal direction, of 
a beam of light from said light source passing through said 
variable-area opening onto said photosensitive medium to 
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illuminate exclusively a non-image forming area on said 
photosensitive medium, wherein said non-image forming 
area is defined by the size of said first image and is variable 
in size at least in said orthogonal direction with the change 
in size of said first image at least in said orthogonal direc- 
tion. 


5,099,283 
ELECTROPHOTOGRAPHIC APPARATUS WITH 
LEADING EDGE BLANKING 
Hiroyoshi Maruyama, Yokohama, Japan, assignor to Canon 

Kabushiki Kaisha, Tekyo, Japan 
Filed Nev. 22, 1988, Ser. Ne. 274,978 
Claims priority, application Japan, Nov. 28, 1987, 62-301122 
Int. Cl.5 GO3G 21/00, 15/02 
US. Cl. 355—218 29 Claims 


1. An electrophotographic apparatus, comprising: 

a movable photosensitive member; 

charging means for uniformly charging a surface of said 
photosensitive member, said charging means having a 
predetermined charging region, said charging means 
being selectively switchable between an operative state 
and a non-operative state; 

means for exposing the surface of said photosensitive mem- 
ber; 

transfer means for transferring an image formed on said 
photosensitive member onto a transfer material; and 

control mans for controlling said charging means and said 
exposing means for disabling said charging means for a 
region of said photosensitive member corresponding to an 
edge of the transfer material, and to expose such a region 
of said photosensitive member with light to provide a 
blank at a region of the transfer material adjacent to its 
edge. 


ELECTRICAL 


5,099,284 
MASTER SHEET AND DRUM ASSEMBLY 
Yee S. Ng, Fairport, N.Y., assignor to Eastman Kodak Company, 
Rochester, N.Y. 
Filed Aug. 28, 1989, Ser. No. 399,042 
Int. CL.5 GO3G 15/04 
US. Cl. 355—242 


1. A master sheet for use in reproducing an original image in 
a xeroprinting system, comprising: 

a transparent supporting dielectric layer; 

a photoconductive layer; 

a transparent conductive layer between the dielectric and 
photoconductive layers; and 

a mask comprising light-opaque material on the dielectric 
layer in a predetermined pattern according to the original 
image. 


5,099,285 
DEVELOPMENT ROLLER WITH SURFACE LAYER OF 
FLUOROSILICON POLYMER 
Yasuo Hirano, and Jun Acto, both of Numazu, Japan, assignors 
to Riceh Company, Ltd., Tekyo, Japan 
Filed Jun. 13, 1990, Ser. No. 538,620 
Claims priority, application Japan, Jun. 16, 1989, 1-153785; 
Jun. 16, 1989, 1-153786; Nev. 14, 1989, 1-295764 
Int. Cl.5 GO3G 15/06 


USS. Cl. 355—245 29 Claims 


1. In a development apparatus comprising a development 
roller for developing a latent electrostatic image formed on an 
electrophotographic photoconductor to a visible toner image 
by applying a non-magnetic one-component toner thereto, the 
improvement wherein said development roller comprises a 
surface layer comprising a fluorosilicone polymer including 
repeating units of formula (I): 


CH)—CH2—CF; ® 


rr 
CH3 
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5,099,286 
IMAGE FORMING APPARATUS WITH AND METHOD 
USING AN INTERMEDIATE TONER IMAGE 
RETAINING MEMBER 

Hideya Nishise, and Akihiro Nishida, both of Osaka, Japan, 

assignors to Minolta Camera Kabushiki Kaisha, Osaka, Japan 

Filed Apr. 24, 1989, Ser. No. 341,906 

Claims priority, application Japan, Apr. 25, 1988, 63-103436; 
Apr. 25, 1988, 63-103437; Apr. 25, 1988, 63-103440; Apr. 25, 
1988, 63-103441; Apr. 25, 1988, 63-103442 

Int. Cl.5 GO3G 15/01, 15/16 


US. Cl. 355—272 16 Claims 





1. An image forming apparatus comprising: 

a photoconductive member; 

an electrostatic latent image forming means for forming an 
electrostatic latent image corresponding to an image of a 


document on said photoconductive member; 

a developing means for developing the electrostatic latent 
image with a toner so as to from a visible toner image on 
said photoconductive member; 

a toner image retaining member having an electrically con- 
ductive substrate and a dielectric layer formed on the 
electrically conductive substrate, said toner image retain- 
ing member retaining a toner image temporarily; 

a primary transfer means for electrifying the dielectric layer 
of said toner image retaining member at an electrifying 
position and for bringing the electrified dielectric layer 
into contact with said photoconductive member at a trans- 
fer position which is apart from the electrifying position 
so as to transfer the toner image formed on said photocon- 
ductive member onto said toner image retaining member; 
and 

a secondary transfer means for transferring the toner image 
transferred on said toner image retaining member onto a 


paper. 


5,099,287 
TRANSFERRING VOLTAGE CONTROL SECTION 
Kazunobu Sato, Shizuoka, Japan, assignor to Tokyo Electric 
Co., Ltd., Tokyo, Japan 
Filed Oct. 7, 1988, Ser. No. 255,726 
Claims priority, application Japan, Oct. 12, 1987, 62-254680 
Int. Cl.5 G03G 15/16 
US. Cl. 355—274 7 Claims 
1. An electrophotographic printing device, comprising: 
a charging body; 
image formation means for forming an electrostatic latent 
image on a surface of said charging body; 
developing means for supplying development material to be 
adhered to the surface of said charging body in positions 
defined by the electrostatic latent image; 
paper supplying means for supplying recording paper; 
transferring means for charging the recording paper sup- 
plied from said paper supplying means by means of a 
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transferring voltage, and for transferring a visible image 
formed of the development material adhered to the sur- 
face of said charging body into a charged recording paper; 
and 

voltage control means for controlling a level of said transfer- 
ring voltage according to the type of the recording paper, 

said voltage control means including detecting means for 
detecting a type of the recording paper from an index 


portion of a paper supply cassette for storing the record- 
ing paper; and 

wherein said detecting means includes a plurality of switch- 
ing elements which are selectively actuated by projections 
formed in said index portion of the paper supply cassette 
when the paper supply cassette is installed into said paper 
supplying means; and a gate circuit for detecting that said 
switching elements are actuated in a predetermined com- 
bination to generate a detection signal. 


5,099,288 
FIXING DEVICE WiTH SELECTABLE FINISH 

Ignatius L. Britto; Alexander D. Meade; Ashok Murthy, and 

William F. Voit, Jr., all of Lexington, Ky., assignore to Lex- 

mark International, Inc., Greenwich, Conn. 

Filed Nov. 19, 1990, Ser. No. 615,741 
Int. Cl.5 GO3G 15/20 

U.S. Cl. 355—290 


1. An imaging system comprising imaging means to produce 
variable images on a document substrate as a thermoplastic 
powder and a fixing station to fix said images on said substrate 
comprising heating means to continuously contact said images 
on said substrate while heating said substrate, and means to 
select one status in which said substrate is removed from 
contact with said heating means while said toner is at a temper- 
ature at which said toner is roughened by affinity to said heat- 
ing means and to select a second status in which said substrate 
is removed from contact with said heating means when said 
toner is at a lower temperature and is not roughened. 
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5,099,289 
ELECTROPHOTOGRAPHIC WET-TYPE IMAGE FIXING 
UNIT FOR USE WITH COPY PAPER AND 
TRANSPARENCIES 
Tsuneo. Kurotori, Tokyo; Manabu Mochizuki, and Kenzou 

Ariyama, both of Yokohama, all of Japan, assignors to Ricoh 
Company, Ltd., Tokyo, Japan 
Continuation of Ser. No. 330,699, Mar. 30, 1989, abandoned. 
This application Feb. 6, 1991, Ser. No. 652,226 
Claims priority, application Japan, Apr. 2, 1988, 63-82624; 
Jun. 20, 1988, 63-151575; Dec. 1, 1988, 63-305050 
Int. Cl.5 GO3G 15/20 


US. Cl. 355—290 9 Claims 


1. An image fixing unit for a wet-type electrophotographic 
copying machine for forming a latent electrostatic image on a 
photoconductor element, developing said latent electrostatic 
image to a visible toner image and transferring said visible 
toner image to a transfer sheet, comprising: 

(a) first image-fixing heating means for heating directly an 
unfixed toner image formed on a transfer sheet by a devel- 
oper comprising a toner and a carrier liquid, thereby fixing 
said toner image to said transfer sheet, said transfer sheet 
having a carrier liquid absorbing capacity A or B with 
respect to said carrier liquid, wherein A>B; 

(b) second image-fixing heating means for minimizing the 
content of said carrier liquid in said developer by which 
said toner image is formed, thereby fixing said toner image 
to said transfer sheet by application of heat thereto 
wherein said second heating means comprises: 

a heat-application roller; and 

a transfer-sheet-holding means for holding said transfer 
sheet on said heat-application roller, with a back side of 
said transfer sheet opposite to said unfixed image 
thereon being in contact with said heat-application 
roller, and said unfixed toner image being in close vicin- 
ity with said transfer-sheet-holding means wherein said 
transfer-sheet-holding means comprises a plurality of 
holding means having fine protrusions positioned in 
close vicinity with said unfixed toner image formed on 
said transfer sheet; and 

(c) switching means for selectively making operable at least 
one of said first image-fixing heating means and said sec- 
ond image-fixing heating means, depending upon the 
carrier liquid absorbing capacity of said transfer sheet, in 
such a manner that when said transfer sheet has said car- 
rier liquid absorbing capacity A, at least said first image 
fixing heating means is made operable, while when said 
transfer sheet has said carrier liquid absorbing capacity B, 
at least said second image-fixing heating means is made 
operable. 


316-926 O.G.-92-24 


ELECTRICAL 


5,099,290 
CONTINUOUS PAPER PRINTER WITH MONITORING 
TIME PERIOD IN WHICH THE PAPER FEED SPEED IS 
LOWER THAN WHEN PRINTING 
Yuji Yokota, Iwate, Japan, assignor to Kabushiki Kaisha Sato, 
Japan 
Filed Jan. 29, 1991, Ser. No. 647,299 
Claims priority, application Japan, Feb. 15, 1990, 2-34807 
Int. Cl.5 G03G 21/00 


US. Cl. 355—310 9 Claims 








1. A continuous-paper electrophotographic printer, com- 
prising: 

printing means which is activatable for imprinting selected 
information on continuous paper; 

continuous-paper feeding means for supplying and trans- 
porting continuous paper to the printing means; 

means for supplying to the printing means sets of data to be 
imprinted; 

control means for interposing a monitoring time period for 
checking the readiness of each successive set of data to be 
imprinted; and 

said continuous paper feeding means including means for 
feeding the paper to the printing means at a first compara- 
tively high speed during activation of the printing means 
and at a second lower speed during the monitoring time 
period. 


5,099,291 
TRANSPORTING APPARATUS FOR SHEETS OF 
ORIGINAL AND RECORDING-SHEET SUPPLYING 
APPARATUS 
Yoshiki Yoshioka, Kyoto; Masami Yamada, Osaka; Hiroyuki 
Tsuji, Kyoto; Tadashi Fujioka, Toyonaka, and Koji Ujino, 
Osaka, all of Japan, assignors to Mita Industrial Co., Ltd., 
Osaka, Japan 
Filed Nov. 9, 1990, Ser. No. 611,054 
Claims priority, application Japan, Nov. 13, 1989, 1-294155; 
Nov. 28, 1989, 1-310409 
Int. Cl.5 G03G 21/00 
USS. Cl. 355—316 14 Claims 
1. An apparatus for transporting original sheets which posi- 
tions an original sheet onto a predetermined portion of a 
contact glass in an image forming apparatus and discharges the 
original sheet from the contact glass, comprising: 
an original storing part for storing original sheets; 
means for transporting original sheets from said original 
storing part onto said predetermined portion of said 
contact glass; 
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means for detecting the passage of an original sheet, pro- 
vided in said sheet transporting means; and 

means for outputting a sheet-transportation completion sig- 
nal to said image forming apparatus after said passage 


detecting means detects the passage of said original sheet 
and before said sheet transporting means positions said 
original sheet on said predetermined portion of said 
contact glass. 


5,099,292 

FINISHER FOR AN IMAGE FORMING APPARATUS 
Akira Hirose, Tokyo, Japan, assignor to Ricoh Company, Ltd., 

Tokyo, Japan 

Filed Apr. 26, 1991, Ser. No. 691,723 

Claims priority, application Japan, Apr. 27, 1990, 2-110287; 
Apr. 27, 1990, 2-110288; Apr. 27, 1990, 2-110290; Feb. 25, 1991, 
3-50266 

Int. Cl.5 GO3G 21/00 

US. Cl. 355—324 











1. A finisher for use with an image forming apparatus for 
distributing a plurality of recorded sheets sequentially coming 
out of said apparatus through an outlet to a plurality of bins to 
stack said recorded sheets on said pularlity of bins, comprising: 

bin moving means for sequentially moving said plurality of 
bins to a predetermined position where said plurality of 
bins face said outlet; 

a bin inlet defined between, among said plurality of bins, an 
upper bin and a lower bin having been moved to said 
predetermined position for receiving the recorded sheets 
one at a time; 

stapling means for stapling the recorded sheets stacked on 
each of said plurality of bins at a staple position; and 

sheet stack moving means for pulling out a stack of the 
recorded sheets from each of said plurality of bins to said 
staple position, causing said stapling means to staple said 
stack, and then returning said stack to said bin; 

wherein said sheet stack moving means comprises: 

a first gripping member movable toward and away from 
each of said bins in a linear motion; 

a second gripping member rotatably mounted on said first 
gripping member; 
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a cam follower in the form of a pin studded on one end of 
said second gripping member; and 

acam groove along which said cam follower is movable due 
to said linear motion, whereby said second gripping mem- 
ber performs a sequence of movements for gripping the 
stack, moving said stack, and releasing said stack. 


5,099,293 
IMAGE PROCESSING APPARATUS OPERABLE 
ANALOGUE AND DIGITAL COPYING MODES 
Yoshihisa Kawai, Osaka, Japan, assignor to Minolta Camera 
Kabushiki Kaisha, Osaka, Japan 
Filed Dec. 5, 1989, Ser. No. 446,438 
Claims priority, application Japan, Dec. 6, 1988, 63-308121; 
Dec. 6, 1988, 63-308122; Dec. 6, 1988, 63-308123; Dec. 6, 1988, 
63-308125 
Int. C1.5 GO3G 15/0] 


USS. Cl. 355—326 16 Claims 


1. An image processing apparatus comprising: 

photoelectric conversion means for reading an image of a 
document set on a document table and for outputting 
electric signals corresponding to the image of the docu- 
ment; 

a photoconductor; 

first latent image formation means for forming an electro- 
static latent image corresponding to an image of a docu- 
ment set on said document table onto said photoconductor 
by projecting light reflected from the document on said 
photoconductor so as to form the image of the document 
thereon; 

second latent image formation means for forming an electro- 
static latent image on said photoconductor by projecting 
light on said photoconductor responsive to electric signals 
outputted from said photoelectric conversion means so as 
to form dot images thereon; 

first developing means for developing the electrostatic latent 
image formed on said photoconductor so as to form a 
toner image thereon by making toner adhere to unexposed 
portions of said photoconductor; 

second developing means for developing the electrostatic 
latent image formed on said photoconductor so as to form 
a toner image thereon by making toner adhere to exposed 
portions of said photoconductor; 

transfer means for transferring the toner image formed on 
said photoconductor onto paper a polarity of a voltage to 
be applied to said transfer means adapted to be switched 
between a positive and negative voltage; and 

control means for enabling said first developing means to 
operate and applying a voltage of a polarity correspond- 
ing to the enabled first developing means to said transfer 
means when an electrostatic latent image is formed on said 
photoconductor by said first latent image formation 
means, and for enabling said second developing means to 
operate and applying a voltage of a polarity correspond- 
ing to the enabled second developing means to said trans- 
fer means when an electrostatic latent image is formed on 
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said photoconductor by said second latent image forma- 
tion means. 


5,099,294 
EDGE GEOMETRY SUPERCONDUCTING TUNNEL 
JUNCTIONS UTILIZING AN NBN/MGO/NBN THIN 
FILM STRUCTURE 
Brian D. Hunt, and Henry G. LeDuc, both of Pasadena, Calif., 
assignors to The United States of America as represented by 
the Administrator of the National Aeronautics and Space 
Administration, Washington, D.C. 
Continuation of Ser. No. 387,928, Aug. 1, 1989, abandoned. This 
application Jan. 16, 1991, Ser. No. 641,798 
Int. Cl.5 HO1IL 39/22, 27/12, 45/00, 49/02 
US. Cl, 357—5 


1. A superconducting tunnel junction device comprising a 
tunnel junction region comprising MgO film having a thick- 
ness ranging from about 5 to 30 A and sandwiched between 
two electrodes comprising NbN, each electrode bounded by 
upper and lower plane surfaces, said MgO film formed on a 
portion of a side surface of one of said NbN electrodes, said 
side surface comprising that smaller area surface between said 
two plane surfaces, each having a larger area than said side 
surface. 


5,099,295 

COMPOUND SEMICONDUCTOR DEVICE WHICH 
UTILIZES AN ELECTRON SUPPLY LAYER WHICH HAS 
A GRADED COMPOSITION SO THAT A CONSTITUENT 
VARIES IN PERCENTAGE COMPOSITION FROM ONE 

SIDE TO THE OTHER 

Masamichi Ogawa, Kanagawa, Japan, assignor to Sony Corpora- 

tion, Tokyo, Japan 

Filed Jan. 22, 1990, Ser. No. 468,357 
Claims priority, application Japan, Jan. 31, 1989, 1-022095 
Int. Cl.5 HOIL 29/16] 


U.S. Cl. 357—16 1 Claim 


1. A compound semiconductor device comprising a semi- 
conductor layer of undoped GaAs, a graded channel layer of 
InGaAs formed on said semiconductor layer, an n-type elec- 
tron supply layer of n-type AlGaAs formed on said graded 
channel layer, said graded channel layer has a thickness of 
about 300 Angstroms and wherein the In composition of said 
graded channel layer varies from zero per cent adjacent said 
GaAs layer to about 20 per cent adjacent said n-type AlGaAs 
layer. 


ELECTRICAL 


5,099,296 
THIN FILM TRANSISTOR 
Joseph Mort; Frank Jansen; Mary A. Machonkin, all of Web- 
ster, and Koji Okumura, Rochester, all of N.Y., assignors to 
Xerox Corporation, Stamford, Conn. 
Filed Apr. 6, 1990, Ser. No. 505,754 
Int. C1.5 HOIL 27/12, 45/00, 27.01, 29/00 


US. Cl. 357—22 11 Claims 


1. A thin film transistor of the type having a gate electrode 
electrically isolated from a source electrode and a drain elec- 
trode, wherein the improvement includes: 

an electrically insulating layer having the gate electrode 

formed on one surface thereof, and 

a semiconducting layer having a charge carrier mobility of 

at least 1 cm2/V-sec, said semiconducting layer including 
a diamond layer said semiconducting layer having the 
source electrode and the drain electrode formed on one 
surface thereof with the other surface of said semicon- 
ducting layer being in integral contact with the other 
surface of said electrically insulating layer. 


5,099,297 
EEPROM CELL STRUCTURE AND ARCHITECTURE 
WITH PROGRAMMING AND ERASE TERMINALS 
SHARED BETWEEN SEVERAL CELLS 
Emanuel Hazani, 1210 Sesame Dr., Sunnyvale, Calif. 94087 
Continuation-in-part of Ser. No. 152,702, Feb. 5, 1988, Pat. No. 
4,845,538. This application Jul. 10, 1989, Ser. No. 377,311 
Int. Cl.5 HO1IL 29/788 
US. Cl. 357—23.5 12 Claims 


SBS Ss ys 


X 
1. A non-volatile memory transistor formed in a substrate 
having a semiconductor surface portion of a first conductivity 
type; 

a source region and a drain region, each comprising a second 
conductivity type diffusion at the surface of said substrate 
having thick oxide thereover; 

a channel region comprising a portion of said substrate 
situated therein between said source and drain regions; 
said channel region comprising a source area and a drain 

area; 

a thin gate insulator overlying said channel region; 

a floating gate comprising a dielectrically insulated conduc- 
tive layer; 

said floating gate having a steering section and a program- 
/erase/read section; 

said program/erase/read section of said floating gate overly- 
ing only said drain area; 

said steering section positioned away from said channel 
region along an axis parallel to said semiconductor surface 
of said substrate; 
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said floating gate is closer to said drain region and spaced 
apart from said source region by said source area; 

a first control gate overlying and dielectrically insulated 
from said source area and said program/erase/read sec- 
tion of said floating gate; 

said first control gate separating said floating gate from said 
source region; 

a second control gate positioned away from said steering 
section along a perpendicular axis to said semiconductor 
surface of said substrate and dielectrically insulated from 
said steering section of said floating gate also positioned 
on said perpendicular axis; and 

said drain area of said channel region is inverted, but said 
source area of said channel region is not inverted when 
said second control gate and said drain region are charged 
to programming voltage thereby said second control gate 
is electrically coupling said programming voltage to said 
floating gate via said steering section of said floating gate 
and said drain region is electrically coupling said pro- 
gramming voltage to said floating gate via said inverted 
drain area of said channel region. 


5,099,298 
MAGNETICALLY SENSITIVE SEMICONDUCTOR 
DEVICE 
Tetsuro Nakamura, Toyohashi, and Satoshi Kikuchi, Yokkaichi, 
both of Japan, assignors to Mitsubishi Petrochemical Com- 
pany Ltd., Tokyo, Japan 
Continuation of Ser. No. 533,491, Jun. 5, 1990, abandoned. This 
application May 7, 1991, Ser. No. 700,352 
Claims priority, application Japan, Jun. 8, 1989, 1-144025 
Int. Cl.5 HO1L 27/22, 29/82, 29/66, 29/96 


USS. Cl. 357—27 12 Claims 
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1. A magnetically sensitive semiconductor device for out- 
putting a difference current between at least two collector 
electrodes in proportion to the strength of an applied magnetic 
field, comprising: 

an emitter electrode for supplying a lateral carrier flow, 
wherein said lateral carrier flow is oriented substantially 
perpendicular to a direction of a magnetic field that is to 
be detected with said device; 

a plurality of collector electrodes comprising a center col- 
lector electrode and peripheral collector electrodes, said 
center collector electrode being between at least two of 
said peripheral collector electrodes, said peripheral col- 
lector electrodes being arranged in line symmetrically to 
said center collector electrode for serving as collector 
output electrodes, the direction of a line of said peripheral 
collector electrodes being substantially perpendicular to a 
line linking said center collector electrode to said emitter 
electrode, whereby when said magnetic field is applied 
perpendicular to said device, a difference current between 
said peripheral collector electrodes positioned symmetri- 
cally to said center electrode increases in proportion t the 
strength of said magnetic field; 

a plurality of first base electrodes for accelerating said lateral 
carrier flow in the direction of said center collector elec- 
trode from said emitter electrode, one of said first base 
electrodes being arranged forwardly of said center collec- 
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tor electrodes relative to the direction of the lateral carrier 
flow, and another of said first base electrodes being ar- 
ranged rearwardly of said emitter electrode relative to the 
direction of the lateral carrier flow; and 

second base electrodes provided on both sides of a path of 
the lateral carrier flow from said emitter electrode to said 
peripheral collector electrodes. 


5,099,299 
MODULATION DOPED BASE HETEROJUNCTION 
BIPOLAR TRANSISTOR 


Frank F. Fang, Yorktown Heights, N.Y., assignor to Interna- 


tional Business Machines Corporation, Armonk, N.Y. 
Filed Jun. 15, 1990, Ser. No. 538,625 
Int. Cl.5 HOIL 29/72, 29/161, 29/12 
3 Claims 


N*- WIDE GAP 
P-WIDE GAP 
HOLE DEPLETION REGION 
22 P-TYPE INVERSION 
LAYER 
1- NARROW GAP 


N*- NARROW GAP 


1. A modulation doped base heterojunction bipolar transis- 


tor comprising: 


a. an emitter formed of a wide energy gap semiconductor 
material; 

b. a collector formed of a narrow energy gap semiconductor 
material; 

. a modulation doped heterojunction base separating said 
emitter and collector and comprising a layer of wide 
energy gap semiconductor material adjacent to said emit- 
ter, and a layer of narrow energy gap I semiconductor 
material adjacent to said collector, wherein the doping 
concentration and width of the wide energy gap semicon- 
ductor material of the base is such that all holes are de- 
pleted therein and an inversion layer is formed in the 
narrow energy gap I semiconductor material at its inter- 
face with the wide energy gap semiconductor material. 


5,099,300 
GATED BASE CONTROLLED THYRISTOR 


B. Jayant Baliga, Raleigh, N.C., assignor to North Carolina 


State University, Raleigh, N.C. 
Filed Jun. 14, 1990, Ser. No. 538,252 
Int. Cl.5 HO1L 29/00, 29/74, 29/747, 27/02 


USS. Cl. 357—37 


1. A four layer semiconductor switching device comprising 


in combination: 


a) a semiconductor structure having opposed upper and 
lower surfaces and including an anode region of a first 
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conductivity type, a lower base region of a second con- 
ductivity type, an upper base region of said first conduc- 


5,099,302 
INTEGRABLE ACTIVE DIODE 


tivity type, a cathode region of said second conductivity Antoine Pavlin, Aix en Provence, France, assignor to SGS- 


type, and a diverter region of said second conductivity 


type; said anode region extending to said lower surface of Con 


said semiconductor structure, said lower base region 
forming a junction with said anode region with portions 
extending to said upper surface, said upper base region 
forming a junction with said lower base region with por- 
tions of said upper base region extending to said upper 
surface of said semiconductor substrate, said cathode 
region forming a junction with said upper base region and 
with portions of said anode region also extending to said 
upper surface of said semiconductor substrate, said di- 
verter forming a junction with said lower base region and 
extending to said second surface; 

b) a first electrode affixed to said cathode region; 

c) an second electrode affixed to said anode region; 

d) a third electrode affixed to said diverter region; 

e) gate means separated from said upper surface by an elec- 
trically insulating layer, said gate means overlying por- 


Thomson Microelectronics, S.A., Gentilly, France 
tinuation of Ser. No. 406,100, Sep. 12, 1989, abandoned. This 
application Dec. 20, 1990, Ser. No. 630,742 
Claims priority, application France, Sep. 14, 1988, 88 12297 
Int. Cl.5 HO1IL 27/02 


USS. Cl. 357—42 16 Claims 


1. A semiconductor device having reverse power supply 


tions of said upper base region which extend to said upper polarity protection, comprising: 


surface and portions of said lower base region which 
extend to said upper surface, and portions of said diverter 
region; whereby 

f) applying a selected potential to said gate forms an electri- 
cally conductive path along the upper portions of said 
lower base region between said upper base region and said 
third electrode to turn off said thyristor. 


5,099,301 
ELECTROLUMINESCENT SEMICONDUCTOR DEVICE 
Dan Kikinis, Cupertino, Calif., assignor to Yu Holding (BVD, 
Inc., Tortola, British Virgin Isls. 
Filed Sep. 29, 1989, Ser. No. 414,670 
Int. Cl.5 HO1L 27/02 
US, Cl. 357—4i 
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1. An electroluminous device comprising: 

a semiconductor substrate including at least one integrated 
circuit element for generating a controlled supply of elec- 
trons and positioned on a surface of the semiconductor 
substrate; 

an electroluminescent layer deposited over and integrated 
into said integrated circuit element such that said electro- 
luminescent layer is in direct physical contact with at least 
one terminal of said integrated circuit element, for gener- 


a semiconductor substrate of a first conductivity type having 
a lower layer having a high impurity concentration and an 
upper layer on said lower layer, said upper layer having an 
impurity concentration lower than said high impurity 
concentration of said lower layer; 

a well region of a second conductivity type opposite said 
first conductivity type and of a first impurity concentra- 
tion, said well region formed in said upper layer of said 

semiconductor substrate and having a predetermined depth; 

a vertical first MOS transistor formed in said semiconductor 
substrate outside said well region, said vertical MOs tran- 
sistor including source and drain regions of said first con- 
ductivity type formed respectively in said upper and 
lower layers of said substrate, said source and drain re- 
ceiving an operating voltage therebetween having a par- 
ticular polarity; 
highly doped region of said second conductivity type 
having a greater impurity concentration than said impu- 
rity concentration of said well region, said highly doped 
region formed in said well region and having no greater 
than said predetermined depth therein; 
second MOS transistor formed in said well region, said 
second MOS transistor having first and second spaced 
apart source/drain regions of said first conductivity type 
formed in said well region, a channel region located be- 
tween said source/drain regions, a gate oxide region 
formed on said upper layer of said semiconductor sub- 
strate above said channel region and a gate electrode 
formed on said gate oxide region, said first source/drain 
region formed adjacent and electrically connected to said 
highly doped region, said second source/drain region 
connected to ground; and 

means for applying, to said gate electrode of said second 
MOS transistor, a voltage having a polarity corresponding 
to said particular polarity of said operating voltage. 


5,099,303 
BICMOS INTEGRATED CIRCUIT WITH SHALLOW 
N-WELLS 


Takao Kato, Tokyo, Japan, assignor to Oki Electric Industry 


Co., Ltd., Tokyo, Japan 
Filed Mar. 27, 1991, Ser. No. 675,262 
Claims priority, application Japan, Apr. 3, 1990, 2-87358 
Int. Cl.5 HO1L 27/02 


ating light in response to a flow of electrons from said U.S. Cl. 357—43 6 Claims 


integrated circuit element to the electroluminescent layer; 
and 

an electrically conductive non-transparent layer covering at 
least part of the electroluminescent layer. 


1. A semiconductor integrated circuit comprising: 

a p-type semiconductor substrate; 

an n-type monocrystalline epitaxial layer grown on said 
p-type semiconductor substrate; 
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a p-type monocrystalline epitaxial layer grown on said n- 5,099,305 


type monocrystalline epitaxial layer; PLATINUM CAPACITOR MOS MEMORY HAVING 
an n+ buried layer disposed in certain areas of said p-type : LATTICE MATCHED PZT ; 
semiconductor substrate and adjacent areas of said n-type Kazuhiro a om Japan, assignor to Seiko Epson 
monocrystalline epitaxial layer; Cor poration, Tokyo, Japan . 
+ buri i = said n- talline Continuation of Ser. No. 476,707, Feb. 8, 1990, abandoned. This 
a p* buried layer disposed in said n-type monocrystalline application May 30, 1991, Ser. No. 723,681 


epitaxial layer, surrounding at least one part of said n+ Claims priority, application Japan, Feb. 8, 1989, 1-28940; Feb. 
8, 1989, 1-28941; Mar. 7, 1989, 1-54222; May 19, 1989, 
: 1-125804; May 19, 1989, 1-125805 

‘ 33 Int. Cl.5 HOIL 27/02, 29/68 
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buried layer, making contact with both said p-type semi- 
conductor substrate and said p-type monocrystalline epi- 
taxial layer; 
at least one first n-well disposed in said p-type monocrystal- 
line epitaxial layer, meeting said n-type monocrystalline 
epitaxial layer in an area surrounded by said p+ buried 
pt ont , , ’ ‘ 1. A ferroelectric memory device comprising: 
an NPN bipolar transistor disposed in said first n-well. a semiconductor substrate having a surface and an element 
forming region of a first conductivity type said substrate 
being provided with an insulating layer formed on said 
surface and constituting an isolating region surrounding 
said element forming region of said substrate, said sub- 
strate being further provided with at least one impurity 
diffused region layer of a second conductivity type oppo- 
5,099,304 site to the first conductivity type located in said element 


SEMICONDUCTOR DEVICE WITH INSULATING forming region and extending into said substrate from said 
ISOLATION GROOVE surface; 
Hisashi Takemura, and Mitsuhiro Sugiyama, both of Tokyo, 2 MOS transistor formed in said element forming region of 
Japan, assignors to NEC Corporation, Japan said substrate and including a source region of the second 
Filed Dec. 8, 1989, Ser. No. 448,076 conductivity type, a drain region of the second conductiv- 
Claims priority, application Japan, Dec. 8, 1988, 63-311143 ity type, a gate electrode having a side wall, and a body of 
Int. Cl.5 HO1IL 27/12 insulating material on said gate electrode side wall and 
US. Cl. 357—49 2 Claims contacting said substrate surface, with one of said drain 
region and said source region being constituted by said at 
least one diffused region; and 
ferroelectric capacitor formed on said substrate in said 
element forming region together with said transistor and 
comprising capacitor electrodes and a ferroelectric film of 
PZT sandwiched between said capacitor electrodes; 
wherein a portion of said diffused region layer is bordered, 
at said substrate surface, by said element isolating region 
and said body of insulating material, and wherein one of 
said capacitor electrodes comprises a metal layer of Pt 
formed directly on said diffused region portion. 


1. A semiconductor device which comprises: 
a groove having a depth of 4 wm and formed in a silicon 5.099 
semiconductor substrate in a direction extending from one STACKED TAB LEADFRAME ASSEMBLY 
main surface of the silicon semiconductor substrate Thomas J. Dunaway, St. Louis Park; Richard K. Spielberger, 
toward the interior thereof, = a Maple Grove; Jerald M. Loy, Anoka; Lori A. Dicks, New 
an insulating film formed ofa silicon nitride film anda silicon _f4ope, and Francis J. Belcourt, Bloomington, all of Minn., 
oxide film built under said silicon nitride film on the side- _agsignors to Honeywell Inc., Minneapolis, Minn. 
wall and bottom of said groove; Continuation of Ser. No. 274,427, Nov. 21, 1988, abandoned. 
a polycrystal silicon film filling the groove on said silicon This application Mar. 26, 1991, Ser. No. 677,370 
nitride film, a top surface of said polycrystal film being Int. Cl.5 HOIL 23/14, 23/48, 23/54 
recessed downwardly by a predetermined depth from the U.S. Cl. 357—70 45 Claims 
top surface of the silicon substrate; 1. A stacked tape automated bonding (TAB) leadframe 
a boron phosphosilicate glass film filling said recessed depth assembly for use with integrated circuit chips, comprising: 
on the polycrystal film, a top surface of said glass film a) multiple TAB leadframes arranged in stacked relation, 
being coplanar with the top surface of said groove; and each leadframe comprising a substantially planar, flexible 
a silicon oxide film covering the top surface of the boron tape insulating member and a pattern of conductive ele- 
phosphosilicate glass film. ments formed on the flexible tape insulating member; and 
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b) solder bump means comprising solder bumps for provid- 
ing direct electrical and mechanical connection with se- 


lected conductive elements formed on the flexible tape 
insulating members of the leadframes. 


5,099,307 
PROCESS FOR PRODUCING OPTICAL MODULE 
Hisao Go, and Yutaka Matsumura, both of Kanagawa, Japan, 
assignors to Sumitomo Electric Industries, Ltd., Osaka, Japan 
Filed Sep. 27, 1990, Ser. No. 588,990 
Claims priority, application Japan, Mar. 13, 1990, 2-61919 
Int. Cl.5 HOIL 23/48, 29/44, 29/52, 29/60 


U.S. Cl. 357—70 4 Claims 


1. A process of producing an optical sub-module, comprising 
the steps of: 

preparing a lead frame including a substrate formation por- 
tion formed into a substrate and lead pin formation por- 
tions formed into lead pins; 

forming an electronic circuit portion by mounting electronic 
circuit parts on said substrate formation portion; 

electrically connecting at least one optical operation element 
fixed to an optical connector and portions of said lead 
frame formed into inner leads to said electronic circuit 
portion; 

holding said optical connector, said optical operation ele- 
ment, said electronic circuit parts, and said lead frame by 
a molding resin member integrally except for one end of 
said optical connector and portions of said lead frame 
formed into outer leads; 

cutting away portions of said lead frame so that it has a 
predetermined shape; and 

bending said outer leads into a predetermined shape. 


5,099,308 
SEMICONDUCTOR DEVICE HAVING REVERSE 
CONDUCTIVITY-TYPE DIFFUSION LAYER AND 
SEMICONDUCTOR WIRING LAYER CONNECTED BY 
METALLIC CONNECTION WIRING LAYER 
Motoaki Murayama, Tokyo, Japan, assignor to NEC Corpora- 
tion, Japan 
Filed Oct. 3, 1990, Ser. No. 592,689 
Claims priority, application Japan, Oct. 4, 1989, 1-260416 
Int. Cl.5 HOIL 23/48, 29/34, 29/04, 29/40 
US. Cl, 357—71 13 Claims 
1. A semiconductor device comprising a first conductivity 
type semiconductor substrate, a reverse conductivity type 
diffusion layer, an insulating film, a semiconductor wiring 
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layer and a metal connection wiring layer, said diffusion layer 
being selectively formed in said semiconductor substrate and 
having a contact portion on a part of the surface thereof, said 
semiconductor wiring layer being formed on a surface of said 
semiconductor substrate above said insulating film and having 
a connection portion adjacent to said contact portion of the 


diffusion layer on an upper surface of the semiconductor wir- 
ing layer, said metal connection wiring layer comprising a high 
melting point metal formed on the surface of said contact 
portion above the contact portion and above the upper surface 
of said connection portion of said semiconductor wiring layer 
and in electrical contact with said contact portion and said 
connection portion. 


5,099,309 
THREE-DIMENSIONAL MEMORY CARD STRUCTURE 
WITH INTERNAL DIRECT CHIP ATTACHMENT 
Bohdan R, Kryzaniwsky, Hopewell Junction, N.Y., assignor to 

International Business Machines Corporation, Armonk, N.Y. 
Filed Apr. 30, 1990, Ser. No. 516,504 
Int. Cl.5 HO1L 23/34, 23/14, 23/48 
U.S. Cl. 357—75 
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1. A card structure having an internal three dimensional 
array of semiconductor chips, said card structure including: 
at least one first core; 
at least one power core; 
one of said first cores lying on and joined to said power core; 
each said first core comprising: 
a thermal conductor plane having a two dimensional array 
of chip well locations one each side of said plane, and 
a first complaint dielectric material on the major surfaces 
of said plane except at the bottoms of said wells, said 
first material having a low dielectric constant and hav- 
ing a thermal coefficient of expansion compatible with 
those of said chips and said thermal conductor plane, 
whereby thermal expansion stability with said chips and 
said thermal conductor plane is maintained; each said 
power core comprising: 
at least one electrical conductor plane, and 
a second compliant dielectric material on the major sur- 
faces of said plane, said second material having a ther- 
mal coefficient of expansion compatible with said elec- 
trical conductor plane, whereby thermal expansion 
stability with said electrical conductor plane is main- 
tained; and 
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said semiconductor chips in respective ones of said wells. 


5,099,310 
SUBSTRATE FOR SEMICONDUCTOR APPARATUS 
Mituo Osada; Yoshinari Amano; Nobuo Ogasa, and Akira Oh- 
tusuka, all of Itami, Japan, assignors to Sumitomo Electric 
Industries, Ltd., Osaka, Japan 
Division of Ser. No. 90,392, Aug. 27, 1987, abandoned, which is 
a continuation of Ser. No. 831,124, Feb. 21, 1986, abandoned, 
which is a continuation of Ser. No. 515,890, Jul. 21, 1983, 
abandoned. This application Jan. 17, 1989, Ser. No. 297,935 
Claims priority, application Japan, Jul. 26, 1982, 57-131026 
The portion of the term of this patent subsequent to Feb. 4, 2009, 
has been disclaimed. 
Int. Cl.5 HO1L 23/02 


USS. Cl, 357—81 4 Claims 
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1. An IC package for housing a semiconductor comprising a 
substrate and an enclosure base material made of Al2O3, said 
substrate consisting essentially of a material containing copper 
and at least one of tungsten and molybdenum, said material 
being produced by pressing and sintering at least one of tung- 
sten and molybdenum powders to form a sintered compact, 
said sintered compact being infiltrated with molten copper at 
10-30 weight percent, the thermal expansion coefficient of said 
substrate being in the range of 5.2 to 9.7x 10—®/°C. and the 
thermal conductivity being at least 0.35 cal/cm. sec. °C. 


5,099,311 
MICROCHANNEL HEAT SINK ASSEMBLY 

Wayne L. Bonde, Livermore, and Robert J. Contolini, Pleasan- 

ton, both of Calif., assignors to The United States of America 

as represented by the United States Department of Energy, 

Washington, D.C. 

Filed Jan. 17, 1991, Ser. No. 642,736 
Int. Cl.5 HO1L 25/04, 23/02; F28F 7/00; H02B 1/00 

U.S. Cl. 357—82 18 Claims 


a 
52 

1. A heat sink for heat transfer to a fluid circulated by a fluid 

circulation system, said heat sink comprising: 

a microchannel layer of a single material comprising a plu- 
rality of microchannels formed on one side of said layer; 
and, 

a manifold layer of a single material bonded directly to the 
microchannel layer so that the microchannels face the 
manifold layer, said manifold layer comprising, 

an inlet groove, 
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an inlet hole connected to the inlet groove, 

an outlet groove, and 

an outlet hole connected to the outlet groove; 

said microchannel layer and said manifold layer being posi- 
tioned in a cooperating relationship so that an inlet mani- 
fold is defined by said inlet groove and the adjacent por- 
tion of the microchannel layer, and an outlet manifold is 
defined by said outlet groove and the adjacent portion of 
the microchannel layer, and further, the inlet manifold is 
positioned to provide fluid flow between the inlet hole 
and the microchannels, and the outlet manifold is posi- 
tioned to provide fluid flow between the microchannels 
and the outlet hole. 


5,099,312 
TIMEBASE CORRECTOR 

Hajime Nishimura, Tokyo, Japan, assignor to Sony Corporation, 

Tokyo, Japan 

Filed Feb. 7, 1991, Ser. No. 652,119 
Claims priority, application Japan, Feb. 19, 1990, 2-038083 
Int. Cl.5 HO4N 9/44 

U.S. Cl. 358—17 








1. A timebase corrector for respective transmission lines of a 
video signal processing apparatus to which an analog lumi- 
nance signal added with a synchronizing signal and a plurality 
of analog color signals are supplied through parallel transmis- 
sion lines, comprising: 

a) means for separating said synchronizing signal from said 
analog luminance signal and generating a reference clock 
signal on the basis of said synchronizing signal; 

b) means for generating first and second clock signals having 
different frequencies from said reference clock signal; 

c) analog-to-digital converting means for converting said 
analog color signals to digital color signals; 

d) variable delay means of said digital color signals employ- 
ing said first clock signal as a read clock and for delaying 
said first clock signal by a predetermined delay time by 
switching variable delay means, said delayed clock signal 
being employed as a write clock; and 

e) means for supplying said clock signal, delayed by the 
predetermined delay time, to said analog-to-digital con- 
verting means as a sampling clock, wherein a delay time of 
said switching variable delay means is selected to be a 
duration of time corresponding to a delay time of a syn- 
chronizing signal of said analog color signal. 
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5,099,313 
WHITE BALANCE CONTROLLING DEVICE HAVING A 
DEVICE FOR DETERMINING WHETHER 
FLUORESCENT LIGHT IS BEING ILLUMINATED ON A 
SCENE 
Kazunori Suemoto, and Makoto Tsugita, both of Tokyo, Japan, 
assignors to Fuji Photo Film Co., Ltd., Kanagawa, Japan 
Filed Apr. 25, 1989, Ser. No. 342,967 
Claims priority, application Japan, Mar. 6, 1988, 1-53364; 
Apr. 25, 1988, 63-102260 
Int. Cl.5 HO4N 9/535 
US. Cl. 358—29 














1. An electronic image forming device having a color image 
sensor which includes a white balance control device, said 
white balance control device comprising: 

a visible light sensor for detecting a range of visible light 

from a scene illuminated by a light source; 

an infrared light sensor for detecting said light from said 

scene illuminated by said light source having wavelengths 
longer than 620 nm; 

color balance correcting means, capable of being operated in 

a fluorescent light mode and a natural light mode, for 
detecting a color temperature of said light in response to 
an output from said visible light sensor and developing a 
correction signal corresponding to said color temperature 
which corrects the white balance of image signals from 
said color image sensor; and 

light source determining means for determining whether 

said light source comprises a fluorescent light source or 
natural light by comparing a predetermined infrared sig- 
nal level with an output from said infrared light sensor and 
a predetermined visible light signal with an output from 
said visible light sensor for developing an actuating signal 
which operates said color temperature detecting means in 
said fluorescent light mode when said light source is deter- 
mined to comprise said fluorescent light source by said 
output from said visible light sensor being higher than said 
predetermined visible light signal and said output from 
said infrared light sensor being lower than said predeter- 
mined infrared signal level as a result of the comparison. 


5,099,314 
LUMINANCE SIGNAL/COLOR SIGNAL SEPARATION 
CIRCUIT 
Yasutoshi Matsuo, Kawasaki, and Hiroshi Yamada, Yokohama, 
both of Japan, assignors to Victor Company of Japan, Ltd., 
Yokohama, Japan 
Continuation-in-part of Ser. No. 201,926, Jun. 3, 1988, Pat. No. 
4,916,527. This application Sep. 8, 1988, Ser. No. 241,746 
Claims priority, application Japan, Sep. 11, 1987, 62-228737; 
Oct. 21, 1987, 62-265885; Oct. 21, 1987, 62-265886 
Int. Cl.5 HO4N 9/535 
US. Cl. 358—31 7 Claims 
1. A luminance signal/color signal separation circuit com- 
prising: 
bandpass filtering means for separation of a first color signal 
which comprises a color signal component and a lumi- 
nance signal component from a composite image signal; 
delay means for outputting a delayed color signal as a second 
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color signal by a time period which is an integer multiple 
of a horizontal scanning period of said composite image 
signal; 

logic means responsive to said first color signal and said 
second color signal for separately outputting the color 
signal component having vertical correlation and the 
luminance signal component not having vertical correla- 
tion with said first color signal; 

means for processing said first color signal and the outputs of 


said logic means to form a color signal output which is 
limited in either amplitude or bandwidth or both ampli- 
tude and bandwidth and to obtain an enhanced color 
carrier signal on the basis of said color signal component 
and said color signal output; and 

separating means for separating a luminance signal from said 
composite image signal by either adding said enhanced 
color carrier signal to said composite image signal or 
subtracting said enhanced color signal from said compos- 
ite image signal. 


5,099,315 
CIRCUIT FOR SEPARATING LUMINANCE AND 
CHROMINANCE SIGNALS FROM A COMPOSITE 
VIDEO SIGNAL 


Takashi Koga, and Toshikazu Fujii, both of Kanagawa, Japan, 


assignors to Kabushiki Kaisha Toshiba, Kanagawa, Japan 
Filed Aug. 30, 1990, Ser. No. 575,009 
Claims priority, application Japan, Aug. 30, 1989, 1-223486 
Int. Cl.5 HO4N 9/78 


USS. Cl. 358—31 


1. A Y/C separation circuit for separating the Y and C 


components of a composite video signal having a horizontal 
scan period, comprising: 


input means for receiving the composite video signal; 

a first delay means for receiving the composite video signal 
and for delaying the composite video signal by an amount 
equal to an integer times the horizontal scan period; 

a second delay means for receiving the delayed composite 
video signal from the first delay means and for delaying 
the delayed composite video signal by an amount equal to 
an integer times the horizontal scan period; 


C component extraction means for receiving the composite 
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video signal from the input means, the delayed composite 
video signal from the first delay means, and the twice 
delayed composite video signal from the second delay 
means and for outputting a C component signal represent- 
ing the C component of the composite video signal; and 
Y component extraction means for receiving the composite 
video signal from the input means and the C component 
signal from the C component extraction means and for 
generating a Y component signal representing the Y com- 
ponent of the composite video signal by subtracting the C 
component signal from the composite video signal. 


5,099,316 
WHITE BALANCE ADJUSTING DEVICE 

Takeshi Ogawa, Kanagawa, Japan, assignor to Canon Kabushiki 

Kaisha, Tokyo, Japan 
Continuation of Ser. No. 196,748, May 20, 1988, abandoned. 
This application Aug. 14, 1990, Ser. No. 569,363 
Claims priority, application Japan, May 30, 1987, 62-133351 
Int. Cl.5 HO4N 9/04, 9/64 
US. Cl. 358—41 





1. A white balance adjusting device comprising control 
means for forming a plurality of gain control signals for white 
balance adjustment in plural channels of color signals pro- 
duced by image sensing means according to a color tempera- 
ture of an object and correcting said gain control signals for 
white balance adjustment depending on whether or not a 
combination of values of said control signals in the respective 
channels is within a predetermined area in a space correspond- 
ing to all combinations of the values, the predetermined area 
being aligned with a line corresponding to combinations of the 
values for a black body radiation in the space, wherein the 
levels of the color signals are controlled in response to said 
gain control signals. 


5,099,317 
VIDEO CAMERA APPARATUS USING A PLURALITY OF 
IMAGING DEVICES 

Yasuo Takemura, Tokyo, Japan, assignor to Kabushiki Kaisha 

Toshiba, Kawasaki, Japan 

Filed Sep. 25, 1989, Ser. No. 411,833 
Claims priority, application Japan, Sep. 28, 1988, 63-242910 
Int. Cl.5 HO4N 9/07 

USS. Cl. 358—44 6 Claims 

1. A video camera apparatus using a plurality of imaging 

devices, said apparatus comprising: 

a split optical system for receiving light through an objective 
and directing said light into first and second optical paths 
in different directions; 

a first solid state image pickup device for receiving light 
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traveling through said first optical path, said first solid 
state image pickup device having a first plurality of optoe- 
lectric transducing elements as pixels arranged vertically 
and horizontally in an array in a plane on which an image 
is formed by said light passing through said objective, said 
first solid state image pickup device successively receiving 
first charges generated in said first plurality of optoelec- 
tric transducing elements and outputting said first charges 
as image signals, said first solid state image pickup device 
including a first color filter array made up of color filters 
as the first solid state image pickup device comprising 
color filters disposed facing said first plurality of optoelec- 
tric transducing elements so that a complete color image 
can be reproduced; 

a second solid state image pickup device for receiving light 
traveling through said second optical path, said second 
solid state image pickup device having a second plurality 
of optoelectric transducing elements as pixels arranged 
vertically and horizontally in an array in a plane on which 
an image is formed by said light passing through said 
objective, a space between each of said optoelectric trans- 


ducing elements being equal to a space between two adja- 
cent optoelectric transducing elements arranged in said 
plane of said first solid state image pickup device, said 
optoelectric transducing elements arranged in said plane 
of said second solid state image pickup device being at 
least vertically displaced by 4 of a pixel pitch from said 
corresponding optoelectric transducing elements ar- 
ranged in said plane of said first solid state image pickup 
devices, respectively, said second solid state image pickup 
device successively receiving second charges generated in 
said optoelectric transducing elements, and outputting 
said second charges as image signals, said second solid 
state image pickup device including a second color filter 
array having the same arrangement as that of the first 
solid-state image pickup device comprising color filters 
disposed respectively facing said second plurality of op- 
toelectric transducing elements so that a color image can 
be reproduced by using the first and second solid-state 
image pickup devices independently of each other; and 

signal converting/processing means for converting image 
signals derived from at least one of said first and second 
solid state image pickup devices into video signals. 


5,099,318 
THREE TUBE COLOR PROJECTION TELEVISION 
SYSTEM HAVING AT LEAST ONE TUBE WITHOUT AN 
INTERFERENCE FILTER 
Kazuo Tsukagoshi, and Hiroshi Kawamura, both of Nagaoka- 
kyo, Japan, assignors to Mitsubishi Denki Kabushiki Kaisha, 
Tokyo, Japan 
Filed May 21, 1990, Ser. No. 525,733 
Claims priority, application Japan, Jun. 8, 1989, 1-146205 
Int. Cl.5 HO4N 9/3] 
US. Cl. 358—60 9 Claims 
1. A projection television system including three cathode 
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ray tubes corresponding respectively to three primary colors 
red, green and blue, the projection television system compris- 
ing: 
first and second ones of the cathode ray tubes each having a 
display window, a fluorescent material layer disposed on 
an innermost surface of said display window and a multi- 
layered interference filter, disposed between said display 
window and said fluorescent material layer, being com- 
posed of a number of alternate layers of high refractive 
index material and low refractive index material; and 
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a third one of the cathode ray tubes having a display window 
with a fluorescent material layer formed on an innermost 
surface thereof, 

beam current of said third cathode ray tube being increased 
by an amount equivalent to deterioration of luminescent 
intensity caused by removal of respective multilayered 
interference filter therefrom, whereby images can be pro- 
duced with brightness equivalent to that of projection 
systems in which all cathode ray tubes include a respec- 
tive multilayered interference filter. 


5,099,319 
VIDEO INFORMATION DELIVERY METHOD AND 
APPARATUS 

Arthur G. Esch, 26 Paw Paw La., Leonardtown, Md. 20650, and 

Edward A. Singer, 13 E. Spring St., Alexandria, Va. 22301 

Filed Oct. 23, 1989, Ser. No. 431,359 
Int. Cl.5 HO4N 1/00, 5/222 

U.S. Cl. 358—86 








1. An apparatus having a central site and a remote site for 
customizing advertising for television using a video signal 
comprising: 

a communications channel; 

studio-processor means located at said central site for gener- 

ating a plurality of content data signals; 
scheduling-processor means located at said central site, 
coupled to said studio processor and responsive to each of 
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the plurality of content data signals for generating a 
schedule data signal and a control data signal; 

network-processor means located at said central site for 
generating a communications signal by formatting the 
plurality of content data signals, the control data signal 
and the schedule data signal with the video signal; 

means located at said central site for transmitting the com- 
munications signal over said communications channel; 

communications-processor means located at said remote site 
for receiving the communications signal and, using the 
control data signal, selecting a first content data signal 
targeted for said remote site from the plurality of content 
data signals; 

first means located at said remote site coupled to said com- 
munications processor for storing the video signal; 

second means located at said remote site coupled to said 
communications processor for storing the first content 
data signal; 

video-processor means located at said remote site, coupled 
to said first storing means, and responsive to the schedule 
data signal for mixing the first content data signal with the 
video signal; 

a matrix switch located at said remote site, coupled to said 
video-processor means and a plurality of consumer chan- 
nels; 

cue-processor means located at said remote site, coupled to 
network feed channels through said matrix switch, and 
responsive to detecting network-cue signals from the 
network feed channels for generating insertion-cue sig- 
nals; and 

matrix-switch-processor means located at said remote site, 
coupled to said matrix switch, and responsive to the inser- 
tion-cue signals for controlling said matrix switch and 
routing the video signal and the first content data signal to 
a particular consumer channel. 


5,099,320 
METHOD OF AND INSTALLATION FOR THE 
PRODUCTION OF ORTHOSTEREOSCOPIC IMAGES 
Pierre Y. J. Allio, Paris, France, assignor to Societe de Docu- 
mentation d’Edition et de Redaction Soder, Paris 
Continuation-in-part of Ser. No. 233,628, Aug. 18, 1988, 
abandoned. This application Dec. 12, 1989, Ser. No. 449,649 
Claims priority, application France, Aug. 20, 1987, 87 11864 
Int. Cl.5 HO4N 13/00, 15/00, 7/01 
U.S. Cl. 358—88 
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1. A method of rendering an image formed on an imaging 
surface having associated therewith a single objective lens and 
a lenticular grating with an array of elementary lenses, the 
image formed on the imaging surface being displayed in the 
form of a video raster adjacent to a lenticular grating substan- 
tially similar to that associated with the imaging surface, com- 
prising the steps of: 

separating the image on the imaging surface into a plurality 

of elementary images, each corresponding to the area of 
the imaging surface disposed adjacent one of the elemen- 
tary lenses; 

electronically reversing each of the elementary images indi- 





2518 


vidually with respect to the axis of the elementary lens 
associated with each elementary image; and 

recombining the electronically reversed elementary images 
into a composite orthostereoscopic image having the same 
orientation as the image formed on the imaging surface. 


5,099,321 
MICROFILM SEARCHING AND READING DEVICE 
Shunkichi Igarashi, Tokyo, Japan, assignor to Fuji Photo Film 
Co., Ltd., Kanagawa, Japan 
Filed Mar. 17, 1989, Ser. No. 325,175 
Claims priority, application Japan, Aug. 19, 1988, 63-204744 
Int. Cl.5 HO4N 5/22 


U.S. Cl. 358—102 17 Claims 


1. A microfilm searching and reading device for selecting a 
microfilm cartridge containing a reel around which a micro- 
film roll having a target image is wound from multiple micro- 
film cartridges and for reading the target image to produce 
image data, comprising: 

a storage rack having multiple support plates on which said 
microfilm cartridges are stored, said support plates being 
arranged along the vertical direction one above another; 

a scanner facing said storage rack to move along the vertical 
direction and including an image reader, a driving unit for 
winding and rewinding the microfilm roll contained in 
said selected microfilm cartridge and a take-up reel for 
taking up the microfilm roll contained in said selected 
microfilm cartridge; 

ejector means mounted on respective support plates for 
transferring said selected cartridge to said scanner; 

memory means for storing the positional data of respective 
microfilm cartridges; and 

control means for producing instructions to allow said scan- 
ner to move the position facing said selected microfilm 
cartridge and to allow said image reader to read said 
target image. 


5,099,322 
SCENE CHANGE DETECTION SYSTEM AND METHOD 
Robert J. Gove, Plano, Tex., assignor to Texas Instruments 
Incorporated, Dallas, Tex. 
Filed Feb. 27, 1990, Ser. No. 485,929 
Int. Cl.5 HO4N 5/19 
US. Cl. 358—105 33 Claims 
1. A system for detecting scene changes in a sequence of 
video image comprising: 
a video signal source; and 
a computer coupled to the video input source for analyzing 
the video sequence, comprising: 
quantizer coupled to the video signal source for convert- 
ing the video signal to a digital representation; 
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a frame buffer coupled to the quantizer for storing the 
digital representations of the video signal; 

an image processor for analyzing the digital representa- 
tions of the video signal to determine where scenes 
change; 

a digital video random access connection between the 
frame buffer and the image processor for transmitting 
the digitized video frames; and 

an application interface coupled to the image processor; 

wherein said image processor comprises: 


SCENE CHANGE DETECTOR 
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(i) a detection zone assignment generator for designating 
zones which are to be used to detect a scene change; 

(j) a feature change calculator coupled to the detection zone 
assignment generator for determining frame-to-frame 
feature changes within each detection zone; and 

(k) a scene change decision module coupled to the feature 
change calculator for deciding whether the feature 
changes within the detection zones meets a predetermined 
decision criteria indicating a scene change. 


5,099,323 

IMAGE FLUCTUATION STABILIZING APPARATUS 

FOR REDUCING FLUCTUATIONS IN IMAGE SIGNALS 
PICKED UP BY AN OPTICAL IMAGING DEVICE 

Atsushi Morimura, Nara; Kenya Uomori, Katano, and Hirofumi 

Ishii, Moriguchi, all of Japan, assignors to Matsushita Elec- 

tric Industrial Co., Ltd., Osaka, Japan 

Filed Mar. 14, 1990, Ser. No. 493,362 
Claims priority, application Japan, Mar. 20, 1989, 1-68206 
Int. Cl.5 HO4N 7/18 

USS. Cl, 358—105 


1. A fluctuation stabilizing apparatus, comprising: 

a detecting means for providing an output signal represent- 
ing a shift of an image in each field or frame of an input 
image signal, said shift of said image representing a differ- 
ence fluctuation between picked-up images caused by a 
fluctuation of a video camera during a pickup operation; 

an integrator for obtaining an output signal representing a 
fluctuation of the image signal by integrating the output 
from the detecting means representing the shift of the 
image; 

a centering controller for attenuating the output signal from 
the integrator in accordance with a magnitude of the 
output signal from the integrator; and 

a memory interpolation controller for shifting a position at 
which an image signal is read out of an image storing 
section including a memory for temporarily storing the 
image signal in accordance with the output signal of the 
integrator thereby to cancel the fluctuation of the image, 
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wherein the centering controller increases a rate of attenua- 
tion of the output signal from the integrator when the 
output signal from the integrator corresponds to a value as 
large as 4 of a variable range of the shift of the readout 
position of the image signal from the image storing sec- 
tion. 


5,099,324 
APPARATUS FOR EXTRACTING/COMBINING 
CHANGE REGION IN IMAGE CORRESPONDING TO 
MOVING OBJECT 
Shozo Abe, Kawasaki, Japan, assignor to Kabushiki Kaisha 
Toshiba, Kawasaki, Japan 
Filed Jun. 27, 1990, Ser. No. 544,588 
Claims priority, application Japan, Jun. 30, 1989, 1-169644 
Int. Cl.5 HO4N 7/18 
US. Cl. 558—108 


GION 


1. An image information processing apparatus comprising: 

image pickup means for picking up image information in an 
area to be monitored at predetermined time intervals to 
obtain a plurality of items of image information; 

extracting means for extracting an image of a moving object 
included in the plurality of picked up image information; 
and 

deleting means for deleting a noise image including a 
shadow image of the moving object obtained adjacent to 
the image of the moving object. 


5,099,325 
PROCESS AND CIRCUIT FOR BLOCK MATCHING IN 
TWO-DIMENSIONAL PICTURE SIGNALS 
Alain Artieri, Meylan, and Francis Jutand, Cachan, both of 
France, assignors to Etat Francais represente par le Ministre 
des Postes, Telecommunications et de I’Espace (Centre Na- 
tional d’Etudes des Telecommunications CNET), Issy Les 
Moulineaux, France 
Filed Nov. 8, 1989, Ser. No. 432,997 
Claims priority, application France, Nov. 9, 1988, 88 14639 
Int. Cl.5 HO4N 7/13 


US. Cl. 358—136 10 Claims 


1. Process for processing of data signals representative of 
pixels of successive pictures of a two-dimensional animated 
image, comprising the steps of: 

(a) scanning each of the pictures, column per column in 

successive horizontal bands each having a height equal to 
an entire fraction of the height of the picture, whereby a 
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representation of the picture as pixels distributed in rows 
and columns is obtained, each band having a common 
predetermined number of rows, 

(b) dividing said picture into mutually adjacent blocks of 
pixels each having M pixels in each of N mutually adja- 
cent columns, M and N being predetermined integers and 
M being a simple multiple of the number of pixels in one 
column of a band and N being a whole fraction of the 
number of columns per image; 

(c) for each of the blocks of a current picture in turn, com- 
paring the respective block with each of a plurality of 
blocks of the same size in a search window of L columns 
of H pixels in the preceding image, L and H being prede- 
termined integers greater than M and N respectively, said 
window containing said block of the current picture and 
said computation being carried out in a number of M*M of 
cycles, namely in the time required for scanning the block 
of the current image, by parallel computation, during each 
cycle, of all partial distortions between each pixel of the 
current block and each of the pixels corresponding thereto 
upon each possible offset of the block in the search win- 
dow of the preceding picture; and 

(d) determining which one of the blocks of the preceding 
picture has the least distortion with respect to the block of 
the current image, by line to line comparison, then column 
to column comparison. 


5,099,326 
TELEVISION RECEIVER WITH OPERATIONAL MODE 
FOR AGING 

Kunio Hakamada, and Takashi Otani, both of Saitama, Japan, 

assignors to Sony Corporation, Tokyo, Japan 

Filed Jul. 9, 1990, Ser. No. 550,077 
Claims priority, application Japan, Jul. 14, 1989, 1-181929 
Int. Cl.5 HO4N 17/00, 17/02 


USS. Cl. 358—139 18 Claims 


ee ee 


Laden 


1. A television receiver, comprising: 

a display means; 

a remote control receiver means for receiving remote con- 
trol function signals transmitted by an operator who is at 
a location remote form the receiver and which provide 
commands for operational modes; 
mode selector means connected to the remote control 
receiver means for selecting one of a plurality of preset 
operational modes of the television receiver, said preset 
operational modes including an aging mode to be used for 
an aging process in a manufacturing line; and 

a control means for controlling operation of the television 
receiver according to an operational mode which has-been 
set, said control means being responsive to a setting of said 
aging mode so as to operate said display means to repro- 
duce a predetermined aging pattern thereon during said 
aging mode. 





OFFICIAL GAZETTE 


5,099,327 
VIDEO SCANNING CONVERSION APPARATUS 
Satoshi Murakoshi, Atsugi, Japan, assignor to Kabushiki Kaisha 
Yamashita Denshi Sekkei, Atsugi, Japan 
Filed Jun. 13, 1990, Ser. No. 537,235 
Claims priority, application Japan, Dec. 22, 1989, 1-333367 
Int. Cl.5 HO4N 7/0] 


U.S. Cl. 358—140 6 Claims 


1. A video signal processing apparatus to which at least one 
frame of a video signal comprising a plurality of scanning lines 
is inputted and which is outputs at least one frame of a new 
video signal comprising a converted number of scanning lines, 
wherein the apparatus comprises 

a memory means for memorizing at least one frame of the 
inputted video signal, 

an operating means for being operated to input a conversion 
rate N to convert the number of the scanning lines of said 
one frame, 

a controlling means for dividing an ordinal numeral R of the 
scanning line to be outputted by the conversion rate N and 
obtaining from the quotient R/N an integral number W, 

a detecting means for detecting the number of the scanning 
lines of the inputted video signal and outputting a detect- 
ing signal indicative of the detected number to the con- 
trolling means, 

a reading controlling means for controlling the memory 
means in accordance with outputs of the controlling 
means so that the scanning line with an ordinal numeral 
corresponding to the integral number W is read out from 
the memory means as the outputted scanning line with the 
ordinal number R. 


5,099,328 
GHOST CANCELLER 
Kazuo Kobo, Sakai; Yutaka Miki, Hirakata; Kiyotake Fukui, 

Settsu; Hiroyasu Shinbo, Toyonaka; Mikio Sasaki, Ibaraki; 

Takashi Yamaguchi, Ibaraki; Takaaki Gyoten, Ibaraki, and 

Hidefumi Horiuchi, Osaka, all of Japan, assignors to Matsu- 

shita Electric Industrial Co., Ltd., Osaka, Japan 

Filed Dec. 4, 1990, Ser. No. 621,434 
Claims priority, application Japan, Dec. 12, 1989, 1-322122; 
Dec. 12, 1989, 1-322123; Dec. 12, 1989, 1-322124 
Int. Cl.5 HO4N 5/213, 5/205 
U.S, Cl, 358—167 8 Claims 
1. A ghost canceller for cancelling ghosts by using a ghost 
cancel reference signal or a vertical synchronizing signal as a 
reference signal, comprising: 

a means for cancelling ghosts of an input video signal; 

a means for changing over an input of the ghost cancelling 
means between the input video signal of the ghost cancel- 
ler and a training signal from a training signal generating 
means; 

an input waveform memory and output waveform memory 
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for taking in the input signal and output signal of the ghost 
cancelling means; and 


an arithmetic means for performing synchronous addition of 


the reference signal, interfield processing according to 
sendout sequence and ghost cancelling operation so as to 
cancel the ghosts by taking in signals from the input wave- 
form memory and output waveform memory; 


OUTPUT 
VIDEO 


wherein the changing-over means cancels the ghosts by 
feeding the training signal into the ghost cancelling means, 
after transferring the signal subjected to the synchronous 
addition and interfield processing from the arithmetic 
means to the training signal generating means as the train- 
ing signal. 


5,099,329 
NOISE REDUCTION METHOD AND DEVICE FOR 
IMAGE SIGNAL 


Koichi Oyama, and Xiaohong Sun, both of Tokyo, Japan, assign- 


ors to Graphic Communication Tech., Ltd., Tokyo, Japan 
Filed Apr. 16, 1991, Ser. No. 686,164 
Claims priority, application Japan, Apr. 17, 1990, 2-101417; 


Apr. 26, 1990. 2-110959; Jan. 9, 1991, 3-12751 


Int. Cl.5 HO4N 5/213 
5 Claims 








1. A noise reduction device including: 

a first subtracter means for obtaining a first difference be- 
tween an current frame signal and a previous frame signal 
pixel by pixel; 

a first line memory means for outputting said first difference 
with a delay time corresponding to at least one line pro- 
cessing time; 

an average value calculation means for calculating an aver- 
age value of said first difference which is in a preset range, 
on at least one line of pixels; 

a second subtracter means for obtaining a second difference 
between an output of said first line memory means and an 
output of said average value calculation means pixel by 
pixel; 

a non-linear means for suppressing said second difference 
smaller than a preset value; 

a second line memory means for outputting said previous 
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frame signal with a delay time to output at same timing 
with output of said non-linear means; 

an adder means for adding an output of said non-linear 
means and an output of said second line memory means 
pixel by pixel; and 

a frame memory means for memorizing an output of said 
adder means, and for outputting said previous frame sig- 
nal, which is memorized therein, to said first subtracter 
means and said second line memory means. 

4. A method for reducing noise of image signal, comprising 

steps of: 

obtaining a difference signal between a input image signal 
which is a current frame signal and a memorized signal 
which is a previous frame signal pixel by pixel; 

obtaining a multiplication coefficient which is smaller than 1, 
in case of the brightness of image designated by said cur- 
rent frame signal has been changing toward the brighter 
when said brightness is bright, and in case of that said 
brightness has been changing toward the darker when said 
brightness is dark, on the basis of said input image signal 
and said difference signal, 

however, obtaining a multiplication coefficient which is less 
than | and is larger than said multiplication coefficient, in 
case of that said brightness has been changing toward the 
darker when said brightness is bright, and in case of that 
said brightness has been changing toward the brighter 
when said brightness is dark, on the basis of said input 
image signal and said difference signal; 

obtaining a mulitple signal by multiplying said difference 
signal by said multiplication coefficient; 

obtaining summation of said memorized signal and said 
mulitple signal; 

then storing said summation as a memorized signal for input 
image signal of next frame, and outputting said summation 
as final output image signal at the same time. 


5,099,330 
CONTRAST CONTROL BASED ON MEAN AND 
DEVIATION VALUES 

Takahiro Fuse, Akigawa, and Hideo Takizawa, Fuchu, both of 

Japan, assignors to Casio Computer Co., Ltd., Tokyo, Japan 

Filed Oct. 20, 1989, Ser. No. 424,815 

Claims priority, application Japan, Oct. 28, 1988, 63-270979; 

Sep. 28, 1989, 1-253572 
Int. Cl.5 HO4N 5/57 


US. Cl. 358—169 13 Claims 


1. A level control circuit in a digital-video-signal processing 
circuit which processes a digital video signal which includes a 
digital luminance signal and a digital chrominance signal, the 
level control circuit comprising: 

mean value detection means for detecting a mean value of 

the digital luminance signal; 

subtraction means for subtracting the mean value detected 

by said mean value detection means from the digital lumi- 
nance signal to provide a difference signal; 

restricting means for restricting the difference signal pro- 

duced by said subtraction means to a range defined by 
predetermined upper and lower limits, to thereby output a 
luminance signal having a level varying in a certain range 
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with the mean value detected by said mean value detec- 
tion means as the median value; and 

liquid-crystal display panel driving means for driving a 
liquid-crystal display panel with the output luminance 
signal outputted by said restriction means. 


5,099,331 
APPARATUS FOR OVERLAYING A DISPLAYED IMAGE 
WITH A SECOND IMAGE 
Loc Truong, Santa Ana, Calif., assignor to Texas Instruments 
Incorporated, Dallas, Tex. 
Continuation of Ser. No. 93,462, Sep. 4, 1987, Pat. No. 
4,907,086. This application Feb. 28, 1990, Ser. No. 486,339 
Int. Cl.5 HO4N 5/272 


US. Cl. 358—183 3 Claims 
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1. A display system, comprising: 

display means for providing a visual display; 

a first frame buffer, connected to the said display means, for 
storing data representative of a primary image to be dis- 
played by said display means; 

a data source, for providing data corresponding to an over- 
lay image; 

a second frame buffer, connected to said date source, for 
storing data presented by said data source; 

a first addressing means, connected to said first frame buffer, 
for presenting address and control signals thereto; 

a second addressing means, connected to said second frame 
buffer, for presenting address and control signals thereto; 

a data bus, connected between said first and second frame 
buffers, for communication data therebetween, so that the 
contents of said second frame buffer containing said over- 
lay image may be communicated to said first frame buffer 
for writing thereinto; 

wherein said second frame buffer comprises a bank of dual- 
port random access memories, said dual-port random 
memories each including: 

a serial input, connected to said data source, for receiving 
serial input data therefrom; 

an array of randomly addressable memory cells; 

a random access port for presenting the contents of the 
memory cell selected by said second addressing means. 


5,099,332 
GRID TUBE WITH INCREASED EFFICIENCY 

Claude Grolleau, Thonon les Bains/Allinges; Guy Peillex-Del- 

phe, Evian les Bains, and Pierre Gerlach, Thonon les Bains, all 

of France, assignors to Thomson Tubes Electroniques, Bou- 

logne Billancourt, France 

Filed Nov. 16, 1990, Ser. No. 614,126 
Claims priority, application France, Dec. 8, 1989, 89 16266 
Int. Cl.5 HO4N 5/14, 5/38, 9/16 

U.S. Cl. 358—184 10 Claims 

1. Grid amplifier tube with an anode and at least one control 
grid each supplied with a polarization voltage, producing with 
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an approximately constant gain, at least a combination of a first 
signal over a short duration and a second signal over a longer 
duration, the maximum voltage of the first signal being higher 
than the maximum voltage of the second signal, characterized 
by the fact that the anode polarization voltage is adjusted to a 


level enabling the tube to operate in class B, AB or C and to 
produce the maximum voltage of the second signal but not that 
of the first signal and wherein means enable the tube to be 
made to act as a class A amplifier for the duration of the first 
signal so that it produces the maximum voltage of the first 
signal. 


5,099,333 
SOLID STATE IMAGE SENSING DEVICE HAVING NO 
FIELD ISOLATION LAYER 

Katsuhiko Shibusawa, Tckyo, Japan, assignor to Oki Electric 

Industry Co. Ltd., Tokyo, Japan 

Filed Aug. 23, 1989, Ser. No. 397,753 
Claims priority, application Japan, Aug. 24, 1988, 63-210370 
Int. Cl.5 HO4N 3/14, 5/335, 3/12 


USS. Cl. 358—213.26 11 Claims 


1. A solid state image sensing device comprising: 

(a) a plurality of vertical electron transfer channels and a 
plurality of transfer electrodes for receiving different 
clock signals respectively, said plurality of transfer elec- 
trodes comprising first, second, third and fourth elec- 
trodes, 

(b) a plurality of polysilicon patterns each corresponding to 
a respective clock signal and each connecting a respective 
one of the transfer electrodes in one of the vertical chan- 
nels to other transfer electrodes receiving the same clock 
signal in other vertical channels, and 

(c) a plurality of photodiodes being alternately disposed to 
the vertical channels, each of the photodiodes being sur- 
rounded by a part of each of the polysilicon patterns, each 
said photodiode being isolated from others of said photo- 
diodes without insulating material surrounding each said 
photodiode individually, and 

(d) each of said first, second, third, and fourth electrodes and 
associated polysilicon patterns being disposed in a respec- 
tive zigzag configuration, each of the electrodes including 
a connecting portion located along the edge of a said 
photodiode, said zigzag configurations of said first elec- 
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trodes and said third electrodes being aligned in phase 
with each other, said zigzag configurations of said second 
and fourth electrodes being in phase with each other and 
substantially 180 degrees out of phase with said zigzag 
configurations of said first and third electrodes. 


5,099,334 
ELECTRONIC STILL CAMERA 
Kazutsugu Ogata; Kazuhisa Seki; Kouji Kaneko; Satoshi 
Mikajiri, all of Omiya, and Kiyotaka Kaneko, Tokyo, all of 
Japan, assignors to Fuji Photo Film Co., Ltd., Kanagawa, 
Japan 
Filed Sep. 13, 1989, Ser. No. 406,544 
Claims priority, application Japan, Sep. 14, 1988, 63-228534 
Int. Cl.5 HO4N 5/238, 5/225 


U.S. Cl. 358—228 3 Claims 


1. An electronic still camera having a mechanical diaphragm 
mechanism for controlling exposure of an image surface, said 
diaphragm mechanism comprising: 

a freely moving diaphragm plate formed to have a plurality 

of openings, said plurality of openings including, 

an opening of an aperture greater than an effective aper- 
ture corresponding to an open f-stop value, and 

at least one opening equal to an effective aperture corre- 
sponding to an f-stop value; and 

a drive mechanism for displacing said diaphragm plate, in 

dependence upon exposure to be controlled, in such a 
manner that one of said plurality of openings arrives at a 
position of an optic axis. 


5,099,335 
IMAGE COMMUNICATION APPARATUS 
Yoshiaki Kato, Kurume, Japan, assignor to Canon Kabushiki 
Kaisha, Tokyo, Japan 
Division of Ser. No. 873,541, Jun. 12, 1986, Pat. No. 4,885,641. 
This application Sep. 22, 1989, Ser. No. 410,958 
Claims priority, application Japan, Jun. 17, 1985, 60-131363; 


Jun. 17, 1985, 60-131364; Jun. 17, 1985, 60-131365; Jun. 17, 


1985, 60-131366; Jun. 17, 1985, 60-131367; Jun. 17, 1985, 


60-131368; Jun. 17, 1985, 60-131369 


Int. Cl.5 HO4N 1/21, 1/23 
USS. Cl. 358—296 

4. An image communication apparatus comprising: 

reading means for reading an image of an original document 
at any of a plurality of resolutions; 

storage means for storing image information obtained by 
said reading means in a memory copy mode; 

transmission means for transmitting image information in 
said storage means; 

recording means for recording image information; and 

control means having a first mode for controlling said re- 
cording means to record, original, not stored, image infor- 
mation of said original document received from said read- 
ing means, and a second mode for recording image infor- 


8 Claims 
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mation stored in said storage means for transmission, 
wherein, in the first mode, said control means sets said 
reading means to read said original document image at a 





maximum resolution so as to record the obtained image 
information at a maximum resolution, while, in the second 
mode, the control means controls the stored image data to 
be recorded at the resolution said data was stored. 


5,099,336 
COPYING MACHINE CAPABLE OF COPYING PLURAL 
REPRODUCED IMAGES FROM SINGLE ORIGINAL ON 
A SAME COPYING PAPER AND COPYING PROCESS 
THEREOF 

Shigeru Moriya, Osaka, Japan, assignor to Minolta Camera 

Kabushiki Kaisha, Osaka, Japan 

Filed Dec. 15, 1989, Ser. No. 451,127 
Claims priority, application Japan, Dec. 16, 1988, 63-318871 
Int. Cl.5 HO4N 1/23, 1/387; GO3G 15/04, 15/16 

U.S. Cl. 358—300 12 Claims 


1. A copying machine comprising: 

an original-carrying table for supporting thereon an original; 

a photosensitive material rotatably mounted in the copying 
machine; 

an original scanning means movable relative to the original- 
carrying table for scanning the original thereon to obtain 
an original image; 

a means for projecting the original image on the photosensi- 
tive material to form an electrostatic latent image; 

a control means for driving the original scanning means a 
plurality of times to form plural electrostatic latent images 
on the photosensitive material; 

a means for successively developing the plural electrostatic 


latent images on the photosensitive material with a toner 


to form plural toner images; and 
a means for transferring the plural toner images successively 
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formed on the photosensitive material onto a recording 
medium. 


5,099,337 
METHOD AND APPARATUS FOR PRODUCING 
CUSTOMIZED VIDEO RECORDINGS 
Brian L. Cury, 87 Maple St., Teaneck, N.J. 07766 
Filed Oct. 31, 1989, Ser. No. 429,104 
Int. Cl.5 HO4N 5/76 
USS. Cl. 358—335 











1. A recording apparatus comprising: 
a prompter for displaying prompt information; 
first audio means for providing an audio background signal 


from among a first prerecorded library of plural audio 
backgrounds, said audio background signal being syn- 
chronous with the prompt information; 

first video means for obtaining a video background signal 
from among a second prerecorded library of plural video 
backgrounds, said video background signal being select- 
able independently of the audio background signal pro- 
vided from the first prerecorded library; 

second audio means for obtaining an audio signal represent- 
ing a performance based on the displayed prompts; 

second video means for obtaining a video signal representing 
the performance; and 

combining means for combining the audio background sig- 
nal and the audio signal and the video background signal 
and the video signal to produce composite audio and 
video signals. 


5,099,338 
STILL PICTURE RECORDING DEVICE AND METHOD 
FOR PARTLY OVERLAPPING RECORDED VIDEO 
SIGNALS 
Masafumi Hirata, and Takeyoshi Ito, both of Tokyo, Japan, 
assignors to Fuji Photo Film Co., Ltd., Kanagawa, Japan 
Filed Jul. 17, 1989, Ser. No. 380,542 
Claims priority, application Japan, Jul. 15, 1988, 63-175157 
Int. Cl.5 HO4N 5/78] 
US. Cl. 358—342 6 Claims 
1. A still picture recording device for recording a video 
signal having horizontal and vertical scanning periods on a 
magnetic disc by drawing a circular track on said disc over an 
angle exceeding 360 degrees about a center of said disc so that 
said circular track is partly overlapped, comprising: 
a PG yoke and a PG sensor disposed on said magnetic disc; 
means for detecting a magnetic flux from said PG yoke and 
said PG sensor at each turn of said magnetic disc; 
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means for developing a rotation phase signal in response to 
an interaction between said magnetic flux from said PG 
yoke and said PG sensor, said rotation phase signal being 
used to start and end the recording of said video signal; 

first PG signal generating means for developing a first PG 
signal by shaping and phase controlling said magnetic 
flux; 

second PG signal generating means for developing a second 
PG signal every time said first PG signal is generated by 
delaying said first PG signal for a predetermined time and 
phase controlling said first PG signal; 


means for starting the recording of said video signal in re- 
sponse to said first PG signal; 

recording signal ending control means for ending the re- 
cording of said video signal in response to said second PG 
signal; and 

timing control means for overlap recording said video signal 
by an overlap amount which corresponds to a phase dif- 
ference between said first and second PG signals; 

whereby a final recording pattern of said video signal on said 
track is controlled to correspond with a single period from 
one second PG signal to a subsequent second PG signal 
immediately following said one second PG signal. 


5,099,339 
VIDEO SIGNAL REPRODUCING APPARATUS AND 
TRACK TRANSFER METHOD 
Shigeo Yamagata, Kanagawa, Japan, assignor to Canon Kabu- 
shiki Kaisha, Tokyo, Japan 
Continuation of Ser. No. 438,951, Nov. 17, 1989, abandoned, 
which is a continuation of Ser. No. 57,295, May 12, 1987, 
abandoned. This application Oct. 15, 1990, Ser. No. 598,802 
Claims priority, application Japan, May 16, 1986, 61-112060 
Int. Cl.5 HO4N 5/78] 
U.S. Cl. 358—342 





1. Ina video signal reproducing apparatus comprising a head 
for reproducing video signals recorded in plural tracks accom- 
panied with guard bands on a recording medium, drive means 
for moving the recording medium and stepper means for dis- 
placing said heads with respect to said recording medium, 

(a) first means for sensing recording medium movement and 
generating an output signal indicative of a cycle of such 
movement; 

(b) second means for generating from video signals repro- 
duced by said head an output signal indicative of the time 
of occurrence of the vertical synchronizing signal of said 
video signals; and 

(c) control means for controlling said driving means such 
that the first means output signal and the second means 
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output signal maintain a predetermined phase difference, 
to displace said head with a delay of a predetermined time 
with respect to said first output signal or said vertical 
synchronizing signal while taking a time longer that at 
least one vertical blanking time, wherein said predeter- 
mined time is set such that said head is positioned near the 
guard band during a vertical blanking time of said video 
signal. 


5,099,340 
ELECTRONIC FILING APPARATUS 

Hiroshi Kamada, and Sumio Kita, both of Nara, Japan, assignors 

to Sharp Kabushiki Kaisha, Osaka, Japan 

Filed May 9, 1990, Ser. No. 520,196 

Claims priority, application Japan, May 15, 1989, 1-121801; 

Sep. 26, 1989, 1-250334 
Int. Cl.5 HO4N 1/00 


US. Cl, 358—403 13 Claims 





INFORMATION DELIVERYING DEVICE _ 





1. An electronic filing apparatus comprising: 

determining means for receiving an image signal to deter- 
mine as to whether image represented by said image signal 
is image of an OMR sheet according to a predetermined 
form or not, 

said predetermined form at least including a field to fill in 
with a facsimile number and a field to fill in with data 
designating information for designating desired data, 

recognizing means for recognizing said facsimile number 
and said data designating information from said image 
signal determined by said determining means as a signal 
representing the image of said OMR sheet; and 

information delivering means for retrieving prepared data 
designated by said recognized data designating informa- 
tion and for transmitting the image signal of said prepared 
data to an output destination designated by said recog- 
nized facsimile number by means of a facsimile device. 


5,099,341 
IMAGE READING APPARATUS WITH IMPROVED 
SHADING CORRECTION 
Takefumi Nosaki, Yokohama, and Masako Watari, Kawasaki, 
both of Japan, assignors to Kabushiki Kaisha Toshiba, Kawa- 
saki, Japan 
Filed Jun. 28, 1990, Ser. No. 545,832 
Claims priority, application Japan, Jun. 30, 1989, 1-169567 
Int. Cl.5 HO1J 40/14 
U.S. Cl. 358—461 14 Claims 
1. An apparatus for reading image information from an 
original by scanning both along a main scanning axis and a 
subscanning axis perpendicular too the main scanning axis, 
comprising: 
a first reference portion of a predetermined shade of dark- 
ness, arranged along the main scanning axis; 
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a second reference portion of a predetermined shade of support arms extending perpendicularly therefrom for 
darkness, arranged along the subscanning axis; securing said lens and disposing said lens from a retracted 

means for scanning said first and second reference portions closed position between said light source and said scanner 
and image information on an original, to provide image drum; 

a means for retracting said lens to a closed retracted position 
and expanding said lens to an open position, said means 
comprising a drive gear and gear assembly secured in said 
housing in communication with said support shafts, said 
support shafts mounted on said gear assembly and retract- 
able therewith thereby retracting and expanding said lens, 
said lens, when in said expanded position, proximates the 
diameter of the interior or said scanner drum for viewing 
said transparencies on said outer surface of said scanner 
drum. 





5,099,343 
EDGE-ILLUMINATED LIQUID CRYSTAL DISPLAY 

DEVICES 

J. David Margerum, Woodland Hills; Anna M. Lackner, Los 
Angeles, and Paul J. Seiler, Thousand Oaks, all of Calif., 
assignors to Hughes Aircraft Company, Los Angeles, Calif. 
Filed May 25, 1989, Ser. No. 357,510 
Int. Cl.5 GO2F 1/13 














WHITE SHADING 
CORRECTION mace FROM 
EXECUTION SIGNAL Darn CPU 60 
FOR SUBSCANNING 


data; and means for correcting the shading of the image U.S. Cl. 359—48 9 Claims 
data provided by said scanning means, in accordance with 
data obtained both from said first and second reference 
portions, so that a resultant corrected image data has a 


desired shade of darkness. 


5,099,342 
SCANNER DRUM VIEWING SYSTEM AND LIGHT 
SOURCE ASSEMBLY 
Richard Ziegler, 7 Commodore Dr., Brick Town, N.J. 08723 
Filed Jun. 15, 1990, Ser. No. 538,707 
Int. Cl.5 HO4N 1/06 
U.S. Cl. 358—487 10 Claims 





1. A liquid crystal display device, comprising: 
liquid crystal display panel means including: 
a polymer dispersed liquid crystal film having positive 
dielectric anisotropy liquid crystal; 
electrode layers formed on opposite surfaces of a prede- 
termined area of the liquid crystal film for creating an 
electric field for switching the liquid crystal film in said 
predetermined area for viewing at normal incidence 
between a light transmissive state and a light scattering 
state in response to the presence or absence respectively 
of an applied electrical potential; and 
front and back transparent face plates which sandwich the 
1. A light source assembly for use in cooperation with a liquid crystal film and electrode layers therebetween; 
scanner drum for viewing transparencies secured to the outer _light source disposed external of and adjacent to a light- 
surface of said scanner drum, said light source assembly com- receiving edge of the display panel means for illuminating 
prising: — eeu pct eal the display panel means through said edge thereof, said 
a housing, —— a cylindrical in shape for light source comprising first and second optical lamps for 
a tar anaer aman amanete said housing, said light uminsting the display panel cee ieough nid light 
source comprising an industry standard light source for receiving edge and an edge opposite to said light-receiv- 
ing edge thereof respectively, and 


viewing said transparencies; : ‘geet . 
a retractable, flexible lens secured to a plurality of support _ first and second light diffusing means disposed between the 


shafts positioned generally parallel with said light source first and second optical lamps and said respective edges of 
on said housing, said support shafts having a plurality of the display panel means. 





OFFICIAL GAZETTE 


5,099,344 
FERROELECTRIC LIQUID CRYSTAL DEVICE 
Akira Tsuboyama, Sagamihara; Yutaka Inaba, Kawaguchi; Akio 
Yoshida, Chigasaki; Yukio Hanyu; Toshiharu Uchimi, both of 
Atsugi, and Masataka Yamashita, Hiratsuka, all of Japan, 
assignors to Canon Kabushiki Kaisha, Tokyo, Japan 
Continuation of Ser. No. 205,292, Jun. 10, 1988, abandoned. 
This application May 16, 1991, Ser. No. 702,124 
Claims priority, application Japan, Jun. 12, 1987, 62-146372; 
Jul. 2, 1987, 62-166416; Jul. 30, 1987, 62-188906; Dec. 14, 1987, 
62-314099; Dec. 15, 1987, 62-315268 
Int. Cl.5 GO2F 1/133 


USS. Cl. 359—79 13 Claims 


102b. 105b 104 


1. A chiral smectic liquid crystal device, comprising: 

a pair of opposite electrodes of which at least one is coated 
with an insulating film having a thickness of at least 200 A 
and a chiral smectic liquid crystal disposed therebetween; 

the improvement wherein said chiral smectic liquid crystal 
has a capacitance Cz cmeasured in (nF/cm2) and a sponta- 
neous polarization Ps measured in (nC/cm2) of at least 10, 
and said insulating film has a capacitance of Cyc, Ps and 
Ci satisfy the relationship of 


[Ci(nF/cm?)= 7-Ps(nC/em?— Ci c(nF/cm?)- 
]Ci27-Ps—Crc. 


5,099,345 
COLORED LIQUID-CRYSTAL DISPLAY DEVICE 
HAVING SUPERTWISTED NEMATIC LIQUID CRYSTAL 
AND COLOR FILTERS 
Shuichi Kozaki, Nara; Yukiko Ichimura, Tenri, and Yozo 
Narutaki, Nara, all of Japan, assignors to Sharp Kabushiki 
Kaisha, Osaka, Japan 
Continuation of Ser. No. 440,468, Nov. 20, 1989, abandoned, 
which is a continuation of Ser. No. 166,136, Mar. 10, 1988, 
abandoned. This application Jan. 24, 1991, Ser. No. 647,169 
Claims priority, application Japan, Mar. 10, 1987, 62-54397 
Int. Cl.5 GO2F 1/133 
US. Cl. 359—93 
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positive dielectric anisotropy nematic liquid crystal is 
formed into a twisted structure with a fixed angle of twist 
of the liquid-crystal molecules, , of said positive dielec- 
tric anisotropy nematic liquid-crystal layer in the direction 
of a thickness d of said positive dielectric anisotropy ne- 
matic liquid-crystal layer; 

a polarizer and an analyzer positioned outside of the pair of 
electrode substrates, respectively, said polarizer being set 
with an angle B at which the direction of the polarizing 
axis of said polarizer and the direction of the long axis of 
the liquid-crystal molecules on the polarizer-sided elec- 
trode substrate cross, said analyzer being set with an angle 
y at which the direction of the polarizing axis of said 
analyzer and the direction of the long axis of the liquid- 
crystal molecules on the analyzer-sided electrode sub- 
strate cross, and the angles 8 and y being defined to be 
positive in the direction of twist of the liquid-crystal mole- 
cules from the polarizer-sided electrode substrate to the 
analyzer-sided electrode substrate; 
pair of oriented films positioned between the positive 
dielectric anisotropy nematic liquid-crystal layer and the 
electrode substrates; 

three color filter layers positioned on one of said pair of 
electrode substrates between said polarizer and said analy- 
zer, 

wherein said twist angle ¢ is set to be in the range of 180° to 
300°, the product of the refractivity anisotropy An of said 
positive dielectric anisotropy nematic liquid-crystal and 
the thickness d of said positive dielectric anisotropy ne- 
matic liquid-crystal, An-d, is set to be in the range of 0.3 
pm to 0.59 ym and the values for B and y are set to be 
30°=B570° and 25°Sy=65°, or —60°=8=—20° and 
—65° Sys —25°. 


5,099,346 
INFRARED COMMUNICATIONS NETWORK 


Richard M. Lee, Wilmette, Ill., and Gary T. Cromack, Green- 


field, Mass., assignors to Spectrix Corporation, Evanston, Ill. 
Filed Jan. 27, 1988, Ser. No. 149,049 
Int. Cl.5 H04B 10/20, 10/00; H04J 14/00 


USS. Cl. 359—118 


1. An infrared transceiver for use in a two-way communica- 


tion system for transfer of data between a plurality of termi- 
nals, each terminal having one of a plurality of infrared trans- 
ceivers coupled thereto, said transceiver comprising: 


1. A colored liquid-crystal display device comprising a 
positive dielectric anisotropy nematic liquid-crystal layer with 
the dielectric constant anisotropy, said liquid-crystal layer 
having: 

an optically active substance; 

a pair of electrode substrates facing each other and sand- 

wiching therebetween the positive dielectric anisotropy 
nematic liquid-crystal layer in such a manner that the 


means for coupling data to the transceiver from a terminal 
coupled to the transceiver; 

infrared transmitting means for transmitting an infrared 
signal at a common carrier frequency including means for 
modulating the infrared signal with the data and with an 
origin address and a destination address each address 
comprising at least two address components; 

means for storing address components unique to each trans- 
ceiver; 


infrared receiving means for recovering said data and ad- 
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dresses by detection of infrared signals transmitted on the centralized control unit, said optical-loop memory having 
common carrier from another of the plurality of infrared an optical output stream of extracted packets; 
transceivers; a passive power splitter connected to said optical-loop mem- 
means for generating an acknowledge signal and for activat- ory, receiving said optical output stream of extracted 
ing the transmitting means to selectively transmit the packets, and splitting said optical output stream into m 
acknowledge signal in response to the addresses matching parts; 
the stored address components. a respective output frequency converter receiving said parts 
ese 6 gees 0 for converting only one of the extracted packets to a 
5,099,347 frequency allotted to said one of said extracted packets 


FAST PACKET AND FREQUENCY SWITCH and assigned to a respective one of said n outputs and a 
Antonella Daniele, and Alfedo De Bosio, both of Turin, Italy, respective optical fiber connected thereto, and converting 
assignors to Cselt - Centro Studi E Laboratori Telecomunica- all others of the extracted packets to a discarding fre- 
zioni S.p.A., Turin, Italy quency, thereby forming from the packets frequency 
Filed Jul. 19, 1990, Ser. No. 555,248 converted to frequencies to a respective one of said n 
Claims priority, application Italy, Aug. 1, 1989, 67656 A/89 outputs and a respective optical fiber connected thereto 
Int. Cl.5 H04J 14/00 new-frequency packets from the output frequency con- 
US. Cl. 359—123 verters receiving the parts resulting from all of said infor- 
mation streams at all of said fibers connected to said n 
inputs; and 

a respective passive recombining device connected to each 
of said n outputs and receiving all of the new-information 
packets assigned to the respective one of then outputs 
from said output frequency converters for forming a flow 
on the optical fiber connected to the respective passive 

recombining device. 


5,099,348 
DISPLAY FOR REMOTE RECEIVER IN A UTILITY 
MANAGEMENT SYSTEM 
: eee Paul M. Huddleston, Stone Mountain, and Glenn A. Davis, 

° — packet and frequency switch comprising: Litem, beth of Ga, angus t Siteaiilieddienie, lnc. 

n outputs; Atlanta, Ga. 

a respective optical fiber connected to each of said inputs Comtinuation-in-part of Ser. No. 790,872, Oct. 24, 1985, Pat. No. 
and a respective optical fiber connected to each of said 4780,910, which is a continuation-in-part of Ser. No. 680,742, 
outputs, each of said optical fibers permitting transit of m Dee- 12, 1984, 8" Aug. 24, 1988, Ser. 
different-wavelength optical carriers modulated by serial 2 
information streams organized in packets, each of said The portion of the term of this patent subsequent to Oct. 25, 
packets consisting of a body and of a header, said header 2005, has pe disclaimed. 
containing label and service fields of a respective packet; Int. Cl.° HO4B 10/21 

a respective input unit connected to each of said inputs and US. Cl. 359—143 
receiving m information streams thereof and controlled by 
an external processor for effecting packet phase realign- 
ment and label conversion of the said m information 
streams and determining whether the packets thereof 
contain valid information, m and n being whole-number 
integers; 

a centralized control unit connected to said input units and 
receiving signals therefrom representing said valid infor- 
mation, said centralized control unit comprising an n-m 
FIFO memory bank; 

a frequency conversion unit connected to an output of each 
input unit and receiving packets outgoing therefrom for 
effecting frequency conversion of the optical carriers 
allotted to said packets according to commands received 
by said frequency conversion unit; 

a control circuit connected to said centralized control unit 1. In a utility gement system, said system including 
—— ad lneer aauien on get = means for transmitting address signals for directing commands 
communicating new frequencies allotted to said packets to to utility Seg see and coded command signal 
said centralized control unit; for controlling actions to be taken by an addressed one of said 

a respective passive recombining network connected to each Utility management receivers, an improved utility management 
of said frequency conversion units and recombining out- receiver for controlling actions and for transmitting status data 
going packets from the respective frequency conversion obtained during operation of said receiver for display, compris- 
unit onto a single fiber; ang: 4 : : : 

an optical-loop memory having q locations and including: address decoding means responsive to said address signals 

an optical fiber delay line formed by fiber trunks connected for determining whether said receiver has been addressed 
in a loop, to receive a command; 

an input coupling device connected to said single fiber and means for decoding said coded command signals in response 
provided along said delay line for packet immission and to said address decoding means determining that said 
extraction, and receiver has been addressed, said coded command signals 

a device along said loop and connected to said centralized including an utility function command; 
control unit for selectively regenerating stored packets means responsive to said utility function command for carry- 
and suppressing extracted packets in response to said ing out a utility function; 
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memory means for storing said status data related to a plural- 
ity of parameters of operation of said receiver; 

means for retrieving said status data for said memory means; 

formatting means for arranging said retrieved status data in 
a predetermined communications format; 

data transmitting means for transmitting data in said commu- 
nications format; and 

display control means operative for causing said data trans- 
mitting means to transmit said retrieved status data in said 
communications format to an external location for display. 


5,099,349 
OPTICAL TRANSMISSION LINE SYSTEM 
Hiroshi Yoshida, Kawasaki, and Takashi Kihara, Zama, both of 
Japan, assignors to Fujitsu Limited, Kawasaki, Japan 
Filed Feb. 9, 1990, Ser. No. 477,538 
Claims priority, application Japan, Feb. 9, 1989, 1-030681 
Int. Cl.5 HO4B 10/24 


USS. Cl. 359—161 19 Claims 


10 
| —_— 
SUPERVISORY 
INFORMATION 











SUPERVISORY 
INFORMA TION Cae 


1. An optical transmission line system comprising: 
first optical transmission line equipment and second optical 

transmission line equipment, each of which performs the 

transmission and reception of downstream transmission 

signals and upstream transmission signals; and 

downstream optical transmission line and an upstream 

optical transmission line, each of which is coupled to said 

first and second optical transmission line equipment, for 

carrying the downstream and upstream transmission sig- 

nals, respectively, said first and second optical transmis- 

sion line equipment respectively including: 

first and second optical signal transmission units, respec- 
tively coupled to said downstream optical transmission 
line and said upstream optical transmission line; 

first and second optical signal reception units, respectively 
coupled to said upstream optical transmission line and 
said downstream optical transmission line, each of said 
first and second optical signal reception units having 
input stages; and 

first and second light stoppage detecting means provided 
at the input stages of said first and second optical signal 
reception units, respectively, said first and second opti- 
cal signal transmission units respectively having first 
and second light transmission level reducing means 
which cooperate with each other, and 

said first or second light transmission level reducing 
means being respectively driven when stoppage of a 
light signal carried by said upstream or downstream 
optical transmission lines is detected by said first or 
second light stoppage detecting means, respectively, to 
reduce to a level which is greater than zero but harmless 
to the human eye, the transmission level of the light 
transmission signal outputted by the corresponding one 
of said first and second optical signal transmission units. 
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5,099,350 
METHOD AND DEVICE FOR THE OPTICAL FILTERING 
AND PHOTODETECTION OF 
INTENSITY-MODULATED OPTICAL SIGNALS 
Nakajima Hisao, Paris, France, assignor to Etat Francais re- 
presente par le Ministere des Postes, des Telecommunications 
et de l’Espace (Centre National d’Etudes des Telecommunica- 
tions), Issy Les Moulineux, France 
Filed Aug. 1, 1989, Ser. No. 388,155 
Claims priority, application France, Aug. 11, 1988, 88 10825 
Int. Cl.5 HO4B 10/04 


USS. Cl. 359—180 13 Claims 


10 


1. A method for the optical filtering and photodetection of 
optical signals which are linearly polarized and intensity- 
modulated in order to have them carry information, whereby 
optical signals are injected into at least one resonant type 
semiconductor laser amplifier close to the active layer of this 
amplifier, said amplifier being biased below its threshold cur- 
rent and having at least one resonance wavelength adjusted so 
as to coincide with the wavelength of at least one of the optical 
signals so that only this optical signal is amplified by the ampli- 
fier and whereby the electric voltage existing between the 
terminals of the amplifier is detected so as to obtain, in the form 
of an electric signal, the information carried by the amplified 
optical signal when the angle between the polarization direc- 
tion of this optical signal and the direction of the active layer 
is small. 


5,099,351 
FOUR LEVEL FSK OPTICAL SIGNAL TRANSMISSION 
WITH OPTICAL DECODING AND COHERENT 
DETECTION 
Vincent A. O’Byrne, Boston, Mass., assignor to GTE Laborato- 
ries Incorporated, Waltham, Mass. 
Filed Jan. 3, 1990, Ser. No. 460,452 
Int. Cl.5 HO4B 10/00 
US. Cl. 359—191 


ec, ee 
FSK RECEIVER = 


(BINARY)C, 
(BINARY)C, 
(42 Iga) 

1. Apparatus for optical transmission of first and second 
digital channels, each digital channel having first and second 
signal levels, said apparatus comprising: 

a tunable laser for emitting an optical output at optical fre- 

quencies corresponding to current levels; 

current means responsive to the signal levels of said first and 

second channels for providing current levels to cause said 
laser to emit a first optical frequency when said first chan- 
nel has a first signal level and said second channel has a 
second signal level, a second optical frequency when said 
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first channel has a first level, a third optical frequency 5,099,353 
when said first channel has a second signal level and said ARCHITECTURE AND PROCESS FOR INTEGRATING 
second channel has a first signal level, and a fourth optical DMD WITH CONTROL CIRCUIT SUBSTRATES 
frequency when said first channel has a second signal level Larry J. Hornbeck, Van Alstyne, Tex., assignor to Texas Instru- 
and said second channel has a second signal level; onan ae ae sstiei tees, te. toenane 
. Pe . : vision . le » Jun, ° J 0. , e 
an optical transmission medium coupled to the output of said This pret 4, 1991, Ser. No. 637,892 


laser; 
Se a : Int. C1.5 G02B 26/00 
a local oscillator for providing a first LO frequency; and US. Cl. 359—291 6c 


a first envelope detector coupled to said local oscillator and 
said transmission medium for detecting the optical fre- 
quency from said laser and providing an IF heterodyne 
frequency corresponding to the difference between the 
first LO frequency and the optical frequency from said 
laser and for providing a mark if the IF heterodyne fre- 
quency results from either said first or said second optical 
frequency, thereby indicating said first signal level on said 
first channel, and providing an IF heterodyne frequency 
corresponding to the difference between the second LO 
frequency and the optical frequency from said laser and 
for providing a mark if the IF heterodyne frequency 
results from either said second or third optical frequency, 

thereby indicating said first signal level on said second 1. A device having an electrostatically deflectable element, 

channel. said device comprising: 
a) a substrate; 
b) first support posts having a fixed relationship with said 
5,099,352 substrate; ; 
REFLECTOR OSCILLATING APPARATUS c) at least one electrode supported by said first support posts 
Tetsu Yamamoto; Takaharu Ueda; Daisuke Ogata; Kiyoshi and spaced from said substrate; 
Funai; Takashi Yumura, and Shigeki Mizuno, all of Hyogo, 4) Second support posts having a fixed relationship with said 


Japan, assignors to Mitsubishi Denki Kabushiki Kaisha, To- substrate; and 
kyo, Japan e) at least one deflectable mechanical element supported by 


Filed Oct. 5, 1990, Ser. No. 594,483 said second support posts and spaced from said electrode, 


Claims priority, application Japan, Oct. 13, 1989, 1-266696; whereby said mechanical element moves relative to said 
Oct. 13, 1989, 1-266697 substrate in response to an electrostatic signal supplied to 
Int. Cl.5 G02B 26/08 said electrode and said spacing significantly reduces the 

US. Cl. 359—213 effects of said substrate defects on said electrode. 


5,099,354 
KIT FOR CONVERTING A SLIT LAMP 
ae BIOMICROSCOPE INTO A SINGLE APERTURE 
a a IN vy {108 CONFOCAL SCANNING BIOMICROSCOPE 
Jeffrey W. Lichtman, St. Louis; Jay S. Pepose, Town & Coun- 
ees try, and Rakhal Dave, St. Louis, all of Mo., assignors to 
Washington University, St. Louis, Mo. 
Division of Ser. No. 446,312, Dec. 5, 1989, Pat. No. 5,020,891, 
which is a continuation-in-part of Ser. No. 243,353, Sep. 14, 
1988, Pat. No. 4,884,880, which is a continuation-in-part of Ser. 
No. 243,354, Sep. 14, 1988, Pat. No. 4,884,881. This application 
Oct. 29, 1990, Ser. No. 604,815 
Int. Cl.5 G02B 21/06, 26/02 

USS. Cl. 359—389 40 Claims 
1. A reflector oscillating apparatus comprising: a reflector 
and a compensating plate which are opposed to each other and 
which can oscillate about oscillating shafts supported respec- 
tively by stationary parts; first and second reflector drive coils 
disposed between said reflector and compensating plate and 
mounted on said reflector, respectively, on both sides of said 
oscillating shafts; first and second compensating plate drive 
coils disposed between said reflector and said compensating 
plate and mounted on said compensating plate, respectively on 
both sides of said oscillating shafts; first and second reflector 
drive magnetic circuits and first and second compensating 
plate drive magnetic circuits stationarily disposed between said 
reflector and said compensating plate, for generating attraction 
forces and repulsion forces, respectively, in association with 
said coils so as to drive and oscillate said reflector and said 
compensating plate by use of a couple of forces; and sensors for 
detecting respectively oscillating angles of said reflector and 
said compensating plate, whereby currents applied to said coils 
are subjected to feed-back control in accordance with signals 

from said sensors. 9. A kit for converting a slit lamp biomicroscope into a single 
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aperture, confocal, scanning biomicroscope, the kit comprising 
an incident light source and aperture assembly to replace the 
slit lamp light source and at least one lens to create a conjugate 
field plane in the return light path. 


5,099,355 

OPTICAL ELEMENT HAVING HEAT CONTROL MEANS 
Kan Tomita, Tokyo, Japan, assignor to Ricoh Company, Ltd., 

Tokyo, Japan 

Filed Sep. 28, 1990, Ser. No. 590,129 

Claims priority, application Japan, Oct. 2, 1989, 1-257555; 

Oct. 2, 1989, 1-257556; Jun. 4, 1990, 2-145914 
Int. Cl.5 GO2B 5/30; G02F 1/01 


US, Cl, 359—246 6 Claims 


1. An optical element having heat control means comprising: 

an electro-optic material member through which a linearly 
polarized optical beam penetrates; 

at least one pair of electrodes disposed on said member 
sandwiching an optical path of said beam to generate an 
electric field in said member which acts on said beam as a 
lens; and 

means for controlling the temperature distribution in said 
member, said means being disposed on said member. 


5,099,356 
ELECTROCHROMIC DEVICE WITH AN ELECTROLYTE 
COMPRISING A LITHIUM SALT AND A SODIUM SALT 
Yasuhiko Ohsawa, Tokyo; Katsunori Aoki, Yokosuka; Takeshi 


Miyamoto, Yokohama; Masazumi Ishikawa, Uji; Hiroshi U-S. Cl. 359—282 


Inaba, Matsusaka, and Kiyoshi Nakase, Mie, all of Japan, 
assignors to Central Glass Company, Limited, Ube and Nissan 
Motor Co., Ltd., Yokohama, both of, Japan 
Filed Mar. 28, 1990, Ser. No. 501,922 
Claims priority, application Japan, Mar. 31, 1989, 1-80536 
Int. Cl.5 GO2F 1/153 


U.S. Cl. 359—270 8 Claims 


Trem) 





0 
(CURATION OF LEAVING BC DEVICE AS BLEACHED (any) 
1. An electrochromic device comprising: 
a transparent first substrate laid with a transparent electrode 
film; 
a second substrate which is laid with an electrode film and 
arranged opposite to and spaced from the first substrate 
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such that the electrode films of the respective substrates 
are opposite to each other; 

a first electrochromic layer which is laid on the electrode 
film of one of the first and second substrates and formed of 
an electrochromic material which takes on a characteristic 
color in its electrochemically oxidized state and is selected 
from the group consisting of Prussian blue, osmium purple 
and ruthenium purple; 

a second electrochromic layer which is laid on the electrode 
film of the other of the first and second substrates and 
formed of a transition metal oxide which takes on a char- 
acteristic color in its electrochemically reduced state; 

seal means for holding the first and second substrates in the 
opposite and spaced arrangement and defining a space 
between the first and second substrates; and 

an electrolyte solution which fills said space and is a solution 
of lithium perchlorate and sodium perchlorate in an or- 
ganic solvent, the proportion of sodium perchlorate to 
lithium perchlorate being such that in the solution sodium 
ion amounts to 3-30 mol % of the total of lithium ion and 
sodium ion. 


5,099,357 
OPTICAL SENSOR 


Toshiya Yokogawa, and Mototsugu Ogura, both of Nara, Japan, 


assignors to Matsushita Electric Industrial Co., Ltd., Osaka, 
Japan 


Continuation of Ser. No. 266,896, Nov. 3, 1988, abandoned. This 


application May 10, 1991, Ser. No. 700,891 
Claims priority, application Japan, Aug. 24, 1988, 63-210235 
Int. Cl.5 HOIL 29/161, 27/14, 31/00 
8 Claims 


Pie Light 


2. An optical sensor comprising: 

a magnetic optical crystal epitaxially grown on a substrate, 
and an optical polarizer for polarizing light located at the 
end of said magnetic optical crystal, wherein said optical 
polarizer is an alternate multilayer lamination of a metal 
and dielectric, 

wherein the linear polarized light enters into said optical 
crystal such that the plane of polarization of said linear 
polarized light after passing through said magnetic optical 
crystal is rotated by an angle proportional to the optical 
path length and external magnetic field, and wherein said 
linear polarized light from said magnetic optical crystal 
enters into said optical polarizer, and a quantity of said 
linear polarized light, after passing through said optical 
polarizer, changes according to the value of said angle of 
rotation. 
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5,099,358 
APPARATUS FOR RECORDING IMAGE INCLUDING AN 
AFOCAL OPTICAL SYSTEM 

Masahide Okazaki, Kyoto, Japan, assignor to Dainippon Screen 

Mfg. Co., Ltd., Japan 

Filed Jan. 10, 1990, Ser. No. 462,819 
Claims priority, application Japan, Jan. 13, 1989, 1-7035 
Int. Cl.5 G02B 27/00, 27/10 


US. Cl. 359—503 3 Claims 








1. An apparatus for recording an image on a recording 

surface, comprising: 

a light source for generating a plurality of recording laser 
beams; 

a modulator for individually modulating said laser beams in 
response to image signals which are representative of an 
image; and 

an afocal optical system for directing said laser beams 
toward a recording surface such that chief rays of each of 
said laser beams are substantially perpendicular to said 
recording surface at said recording surface; 

wherein first bema waists of each of said laser beams coin- 
cide with a front focal plane of said afocal optical system; 
and 

wherein said recording surface is located at a rear focal 
plane of said afocal optical system. 


5,099,359 
COMPOSITE OPTICAL INTERFERENCE FILTER FOR 
USE IN FILM SCANNER SYSTEM 
Anna L. Hrycin, Rochester; James R. Milch, Pittsford, and 
Walter S. Piskorowski, Jr., Spencerport, all of N.Y., assignors 
to Eastman Kodak Company, Rochester, N.Y. 
Filed Sep. 11, 1990, Ser. No. 580,682 
Int. Cl.5 GO2B 1/10 
U.S. Cl. 359—587 


1. A multichroic optical interference filter which provides a 
spectral output over upper, intermediate, and lower portions of 
a visible wavelength range over which an opto-electronic 
transducer is operative to provide electrical signals corre- 
sponding to light of wavelengths in the visible range which are 
incident on the transducer, said transducer being responsive to 
light over the visible range in accordance with a spectral 
response characteristic to illumination from film scanned in a 
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film scanning system which has a spectral transmission charac- 
teristic, said spectral output of said filter being complementary 
to the spectral transmittance characteristics of the film and to 
the spectral response characteristic of said transducer, said 
filter comprising a transparent substrate and a plurality of 
layers of thickness and ordering such that discrete first parts of 
upper (red), intermediate (green), and lower (blue) portions of 
the visible spectrum are transmitted, at least one of said first 
parts extending over a wavelength range which exceeds 50 nm, 
and second parts between said transmitted upper and interme- 
diate portions and between said transmitted intermediate and 
lower portions which are substantially suppressed by interfer- 
ence effects while the portion above the transmitted upper first 
part of the spectrum is also substantially suppressed. 


5,099,360 
LAMINATED BEAM SPLITTING OPTICAL SYSTEM 
WITH REFLECTIVE MEDIUM 
Murray Tovi, Colorado Springs, Colo., assignor to Theoretical 
Optics, Inc., Colorado Springs, Colo. 
Continuation-in-part of Ser. No. 540,575, Jun. 15, 1990, which is 
a continuation of Ser. No. 362,691, Jun. 7, 1989, Pat. No. 
4,934,792. This application Dec. 31, 1990, Ser. No. 636,499 
Int. Cl.5 GO2B 27/00; G02C 7/10 


US. Cl. 359—601 9 Claims 


1. A colored optical structure comprising 

a first light transmitting plate member having a smooth 
exterior surface and an interior surface, 

a transparent paint layer on said interior surface of said first 
plate member, 

a flowable layer adhered to said paint layer, said flowable 
layer filling any variations in said paint layer and correct- 
ing any optical distortion produced by variations in said 
paint layer, 

a second light transmitting plate member having a smoother 
exterior surface and an interior surface adjacent said clear 
flowable layer. 


5,099,361 
PROJECTION LENS AND PROJECTION TELEVISION 
SYSTEM USING THE SAME 

Yoshiharu Yamamoto, Toyonaka, and Yasuo Nakajima, Ibaraki, 

both of Japan, assignors to Matsushita Electric Industrial Co., 

Ltd., Osaka, Japan 

Filed Feb. 28, 1990, Ser. No. 486,101 
Int. Cl.5 GO2B 9/64 

U.S. Cl. 359—708 17 Claims 

1. A projection lens for projecting on a screen a transmission 
or reflection light from an image display device which forms 
from a light emitted from a light source an image as changes of 
transmittance or reflectivity in response to an electxic signal 
applied thereto, said projection lens comprising an inverted 
telephoto type front lens group at a screen side and rear lens 
group having a front focal point nearby an exit pupil of said 
front lens group, and having telecentric characteristics, 
wherein the front lens group includes seven lenses, and the rear 
lens group includes three lenses, and wherein said projection 
lens meets the following condition: 


0.8<f1,7/f<1.4 
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f},7: a total focal length of the front lens group, namely the 
first to seventh lenses 
f: a total focal length of the entire system. 


5,099,362 
EXTERNAL REARVIEW MIRROR FOR MOTOR 
VEHICLES 

Berhard Mittelhiuser, Am Krihenberg, 3002 Wedemark 2, and 

Jan Schubert, Wedemark, both of Fed. Rep. of Germany, 

assignors to Bernhard Mittelhauser, Wedemark, Fed. Rep. of 

Germany 

Filed Aug. 15, 1990, Ser. No. 568,264 

Claims priority, application Fed. Rep. of Germany, Aug. 16, 

1989, 3926891 
Int. Cl.5 G02B 5/08; B60R 1/06 


U.S. Cl, 359—841 11 Claims 





1. An external rearview mirror for a motor vehicle, includ- 
ing a mirror housing that is open on one side to receive a 
mirror plane, and also including a mounting that is secured on 
a side wall of said vehicle, with said mirror housing being 
connected to said mounting via a swivel arm that is pivotably 
mounted to said mounting as well as to said mirror housing 
about essentially vertically extending spindles that are disposed 
one behind the other when viewed in the longitudinal direction 
of said vehicle, so that said mirror housing, which is held by a 
releasable arresting device, can be released from the front or 
rear pivot location, as viewed in the direction of forward travel 
of said vehicle, and can be pivoted toward said side wall of said 
vehicle in and counter to said direction of forward travel, 
respectively, the improvement wherein: 

said swivel arm is pivotably connected to said mounting and 

said mirror housing via a guide rod and a first curved 
guide means, respectively, in such a way that, upon pivot- 
ing said mirror housing relative to said swivel arm and 
pivoting said swivel arm relative to said mounting, respec- 
tively, said mirror housing first moves away from said 
mounting in the vicinity of a pivot location of said mirror 
housing before pivoting toward said wall of said vehicle in 
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and counter to said direction of forward travel, respec- 
tively; 

said mounting is provided with two side pieces between 
which is guided and held said swivel arm, and in which 
said mirror housing is provided with a projection that 
extends into said swivel arm, where it is guided and pivot- 
ably mounted; 

said side pieces, said projection, and said swivel arm fit 
together in a telescopic manner; and 

said swivel arm is mounted on said side pieces via first and 
second spindles that are disposed essentially one beyond 
the other in a direction proceeding from said side wall of 
said vehicle, whereby said first and outermost one of said 
spindles extends through said first curved guide means of 
said swivel arm, and said second spindle serves as a con- 
nection for said guide rod, which is also connected to said 
swivel arm. 


5,099,363 
METHOD AND APPARATUS FOR SLOW APERTURE 
SCANNING IN A SINGLE APERTURE CONFOCAL 
SCANNING EPI-ILLUMINATION MICROSCOPE 
Jeffrey W. Lichtman, St. Louis, Mo., assignor to Washington 
University, St. Louis, Mo. 

Continuation-in-part of Ser. No. 434,451, Nov. 13, 1989, 
abandoned, which is a continuation of Ser. No. 243,353, Nov. 16, 
1987, Pat. No. 4,884,880, which is a continuation-in-part of Ser. 
No. 100,468, Sep. 24, 1987, abandoned. This application Jul. 31, 

1990, Ser. No. 560,426 
Int. Cl.5 G02B 21/06, 26/02 


U.S. Cl. 359—900 20 Claims 


1. A method for creating an image of a specimen with a 
confocal scanning optical device, said optical device including 
an aperture means for masking at least the light returning from 
the specimen, and means for scanning the specimen with the 
aperture means, the method comprising the step of scanning 
the specimen with the aperture at a speed slower than that 
required to produce flicker free images in real time. 
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5,099,364 
VIDEO RECORDER WITH REDUCED POWER 
CONSUMPTION 

Masaru Kawabata, Nagaokakyo, Japan, assignor to Mitsubishi 

Denki Kabushiki Kaisha, Tokyo, Japan 

Continuation of Ser. No. 933,384, Nov. 21, 1986, abandoned. 
This application Dec. 15, 1989, Ser. No. 449,152 

Claims priority, application Japan, Nov. 25, 1985, 60-266565; 

May 19, 1986, 61-115615 
Int. Cl.5 HO4N 5/782 

U.S. Cl. 360—33.1 





























1. A video recording apparatus comprising: 

a) an image pickup device section for forming an image of a 
subject and outputting an electrical signal corresponding 
to the image, the image pickup device section including 
1) an image pickup device for forming an image of a 

subject, 

2) a synchronous signal generating circuit for generating a 
predetermined synchronous signal, and 

3) a converting circuit for converting the image of the 
subject formed by the image pickup device into an 
electrical signal in accordance with the synchronous 
signal, 

b) a magnetic recorder for recording the electrical signal 
output from the image pickup device along tracks inclined 
with respect to the direction of the length of a magnetic 
tape, wherein the magnetic recorder comprises 
1) a rotary drum with a magnetic head mounted thereon, 
2) a drum motor for driving the rotary drum, and 
3) a drum rotation control circuit for controlling the 

rotation of the drum, wherein the drum rotation control 

circuit comprises: 

i) a rotary position detecting device for detecting the 
rotary position of the rotary drum and producing a 
rotary position detection signal representing the ro- 
tary position of the drum, and 

ii) a synchronous signal control circuit responsive to 
said rotary position detection signal from the rotary 
position detecting device for supplying a synchro- 
nism control signal to said synchronous signal gener- 
ating circuit, thereby for controlling the image 
pickup device for causing commencement of the 
scanning of the image of the subject stored in the 
image pickup device in synchronism with the rota- 
tional phase of the rotary drum, 

c) a start switch manipulated to start recording by the re- 
corder, 

d) a power supply circuit, 

e) means responsive to the manipulation of the start switch 
for initiating substantially simultaneous supply of power 
from the power supply circuit to the image pickup device 
section and to the recorder, wherein direct transfer from a 
STOP state to a REC state is effected, and 

f) a speed detecting device for detecting the rotary speed of 
the drum and producing a speed discrimination signal 
when the drum speed has reached a predetermined level, 
wherein said synchronous signal control circuit is also 
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responsive to said speed discriminatior signal for produc- 
ing said synchronism control signal, 

wherein the synchronous signal control circuit comprises: 

a temporary storage element receiving and storing said 
speed discrimination signal, and said rotary position detec- 
tion signal, and 

a logic element receiving the output signal from the tempo- 
rary storage element and the speed discrimination signal 
and producing said synchronism control signal. 


5,099,365 
CIRCUIT FOR SIMULTANEOUSLY GENERATING THE 
SOUNDS OF BOTH MAIN PICTURE AND SUB-PICTURE 
FOR A PICTURE-IN-PICTURE SYSTEM OF VTR 
Ku-Ho Kang, Suwon, Rep. of Korea, assignor to SamSung Elec- 
tronics Co., Ltd., Suwon, Rep. of Korea 
Filed Aug. 8, 1989, Ser. No. 390,890 
Claims priority, application Rep. of Korea, Aug. 8, 1988, 
1988-13053 
Int. Cl.5 G11B 15/12 


USS. Cl. 360—61 1 Claim 


1. In a VTR having a picture-in-picture system, a circuit for 
simultaneously generating the sounds of both main picture and 
sub-picture comprising: 

first switching means for selecting a given voltage through a 

power source terminal or delay regenerating signal 
through a delay regenerating signal input terminal accord- 
ing to a selecting signal from a main picture/sub-picture 
selecting signal input terminal; 

hi-fi sound receiving means for amplifying and demodulat- 

ing the hi-fi regenerating signal when the selected signal 
of said first switching means indicates said delay regener- 
ating signal or for eliminating noises of an EE (Electronic 
and Electronic) signal from an EE input terminal when 
the selected signal of said first switching means indicates 
said given voltage; 

second switching means for selecting said given voltage 

through said power source terminal or said delay regener- 
ating signal through said delay regenerating signal input 
terminal according to said selecting signal; 

linear sound receiving means for receiving a linear regener- 

ating signal or an EE signal through a line input terminal 
according to the selection performed by said first switch- 
ing means; 

third switching means for selecting the output signal of said 

hi-fi sound receiving means through said first switching 
means or the output signal of said linear sound receiving 
means through said second switching means according to 
the selecting signal from a main sound/sub-sound select- 
ing signal input terminal; 

adder means for adding the output signal of said hi-fi sound 

receiving means through said first switching means to 
product an output; and 
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amplify means for amplifying the signal input through said 
third switching means to produce a second output. 


5,099,366 
LOW FREQUENCY RESTORER 
Steven P. Ahigrim, Redwood City, Calif., assignor to Ampex 
Corporation, Redwood City, Calif. 
Filed Aug. 25, 1989, Ser. No. 399,666 
Int. Cl.5 G11B 5/02 


1. A low frequency restorer for restoring missing DC and 
low frequency signal components to a digital signal which has 
been subjected to magnetic recording, playback and subse- 
quent equalization process, comprising: 

means for clamping said equalized signal at a minimum and 

maximum signal level, respectively, to provide a clamped 
signal; 

means for hard limiting said clamped signal to an upper and 

lower thereshold level, respectively, to provide a hard 
limited signal; 

low pass filter means for filtering said hard limited signal to 

obtain a correction signal which is an approximation of 
said missing signal components; and 

summing means for summing said equalized signal and said 

correction signal to provide an equalized signal which has 
said DC and low frequency components restored. 


5,099,367 
METHOD OF AUTOMATIC GAIN CONTROL BASIS 
SELECTION AND METHOD OF HALF-TRACK 
SERVOING 
Michael D. Sidman, Colorado Springs, Colo., assignor to Digital 
Equipment Corporation, Maynard, Mass. 

Division of Ser. No. 490,504, Feb. 28, 1990, which is a 
continuation of Ser. No. 308,963, Feb. 10, 1989, abandoned, 
which is a continuation of Ser. No. 106,017, Oct. 1, 1987, 
abandoned, which is a continuation of Ser. No. 926,885, Nov. 6, 
1986, abandoned, which is a continuation of Ser. No. 376,971, 
May 10, 1982, abandoned. This application Mar. 7, 1991, Ser. 
No. 502,514 
Int. Cl.5 G11B 5/596, 5/02 

US. Cl. 360—77.05 


4. For a magnetic disk drive incorporating a disk assembly 
comprising a dedicated servo surface having servo tracks 
containing dedicated servo signals, at least one data surface 
having data tracks, a head positioning system for positioning a 
read/write head over a selected data track and a dedicated 
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servo signal sensor over a corresponding servo track, said 
servo tracks comprising successive groups of four tracks, each 
of said four tracks being of a different track type, said servo 
tracks containing servo signals recorded on the tracks in cir- 
cumferential positions according to the track types of the 
tracks containing those signals, said servo tracks alternately 
being odd tracks and even tracks, said servo signals sensor 
providing servo output signals in response to said dedicated 
servo signals, the amplitude of each servo output signal being 
linearly related to the radial position of said servo signal sensor 
relative to the track containing the corresponding dedicated 
servo signal, and a controlled gain amplifier for amplifying said 
sensed servo signal, a method for automatic gain control com- 
prising: 

A) amplifying the output signals of said servo signal sensor 
in accordance with a gain error signal; 

B) selectively detecting in the output of said amplifier the 
amplitude of the dedicated servo signals associated with 
each of said four track types as sensed by said servo signal 
sensor; 

C) summing the detected amplitudes of sensed servo signals 
associated with odd tracks and even tracks, respectively, 
to provide sum signals for odd tracks and even tracks, 
respectively; and 

D) selecting between the sum signal for odd tracks and the 
sum signal for even tracks according to whether the track 
over which said servo sensor is disposed is an odd or even 
track, respectively; and 

E) comparing the selected sum signal with a reference signal 
to provide said gain error signal. 


5,099,368 
METHOD OF ACCESSING A MEDIUM WITH LOW 
POWER CONSUMPTION AND A 
RECORDING/REPRODUCING APPARATUS FOR 
REALIZING THE SAME 
Hiroshi Okamura, Tokyo, Japan, assignor to Kabushiki Kaisha 
Toshiba, Kawasaki, Japan 
Filed Aug. 16, 1989, Ser. No. 394,471 
Claims priority, application Japan, Aug. 30, 1988, 63-215602 
Int. Cl.5 G11B 5/55, 15/12 
USS. Cl. 360—78.040 


1. A medium access apparatus having low power consump- 
tion, comprising: 

a head; 

access means for receiving electrical power and reading data 
from and writing data to a medium by means of said head 
when the electrical power is supplied thereto, said me- 
dium being rotated; 

head driving means including a stepping motor for causing 
said head to seek a destination track on said medium, in 
accordance with an input drive signal including step 
pulses, a number of which corresponds to a number of 
tracks from a track at which said head is currently posi- 
tioned, to the destination track; 

control signal generating means for indicating stopping of 
supplying of the electrical power to said access means 
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when said head driving means drives said head more than 
a predetermined number of tracks and for generating a 
switch control signal in accordance with the number of 
step pulses of the input drive signal; and 

power supply means for supplying the electrical power to 
said access means to allow operation of the access means 
and stopping the supply of the electrical power to prevent 
operation of said access means in response to the switch 
control signal from said control signal generating means. 


5,099,369 
MAGNETIC RECORDING AND REPRODUCING 
APPARATUS 

Yoshinori Kakuta; Kunihiko Nakagawa; Seiji Kishikawa; Akira 

Sakuta; Masami Tomita, and Nobuzumi Kurihara, all of 

Nagaokakyo, Japan, assignors to Mitsubishi Denki Kabushiki 

Kaisha, Tokyo, Japan 

Filed May 15, 1990, Ser. No. 523,571 

Claims priority, application Japan, May 15, 1989, 1-121903; 
May 15, 1989, 1-121907; Oct. 12, 1989, 1-267023; Dec. 13, 1989, 
1-324525; Jan. 12, 1990, 2-5172; Jan. 19, 1990, 2-11494; Jan. 19, 
1990, 2-11495; Mar. 8, 1990, 2-58401; Apr. 20, 1990, 2-106013; 
May 6, 1990, 2-26586 

Int. CL.5 G11B 15/665 


1. A magnetic recording and reproducing apparatus of the 
type in which a magnetic tape is to be drawn from a tape 
cassette and to be introduced onto a magnetic head .drum to 
define a predetermined tape traveling path, said apparatus 
comprising: 

(a) a pair of rotary reel spindles; 

(b) at least one loading disk disposed around said rotary reel 
spindles without engagement therewith, said loading disk 
having a driven gear along its outer peripheral edge; 

(c) a tape drawing member movable for drawing the mag- 
netic tape from the tape cassette as guided by a guide 
groove in a chassis of the apparatus and then introducing 
the drawn magnetic tape onto the magnetic head drum; 

(d) a link connected at opposite ends to said loading disk and 
said tape drawing member, respective to the drawing 
movement of said tape drawing member; and 

(e) driving means for giving a rotating force to said loading 
disk. 


5,099,370 
LOCKING DEVICE OF MIDDLE POLE IN A VCR 
COMBINED WITH CAMERA 

Jong H. Kim, Seoul, Rep. of Korea, assignor to Goldstar Co., 

Ltd., Seoul, Rep. of Korea 

Filed Feb. 28, 1990, Ser. No. 486,402 

Claims priority, application Rep. of Korea, Feb. 28, 1989, 

2455/1989 
Int. Cl.5 G11B 5/008 

US. Cl. 360—85 1 Claim 

1. A locking device for a moving slant post in a VCR com- 
bined with a camera, which comprises: 

a loading ring having a guide slot with a concentric arcuate 
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portion, said loading ring being provided with a first gear 
member disposed at one side thereof; 

a middle arm rotatably mounted to said first gear member at 
one end and tightly fixed to said moving slant post at the 
other end thereof; 

a locker provided with a second gear member rotatably 
mounted to the lower portion thereof, said second gear 
member having a lower locking groove on the upper 
surface thereof for engaging with the lower edge of said 
moving slant post and a supporting rod disposed at a 
predetermined inclined angle on the upper surface thereof 


wherein the upper portion of said supporting rod contains 
an upper locking groove for engaging with the upper end 
of the moving slant post; and 

an operational plate provided with a guide pin which is 
inserted and guided in a guide groove of said loading ring 
and resiliently supported by a tension spring, a rearward 
rack gear which is disposed in a gearing relationship with 
said second gear member of said locker at the rear edge 
portion thereof, and a forward rack gear which is disposed 
in a gearing relationship with said first gear member of 
said middle arm at the front edge thereof. 


5,099,371 
DEVICE FOR CONTROLLING THE TAPE TENSION OF 
A TAPE IN A MAGNETIC TAPE RECORDER 

Kwang-Moon Choi, Suwon, Rep. of Korea, assignor to SamSung 

Electronics Co., Ltd., Suwon, Rep. of Korea 

Filed Nov. 13, 1989, Ser. No. 434,729 

Claims priority, application Rep. of Korea, May 31, 1989, 

89-7426 
Int. Cl. G11B 15/43, 15/32, 5/08 


US. Cl. 360—96.1 14 Claims 


1. A tension controller of a tape recorder comprising: 

friction means for generating frictional force on one side of 
one of a pair of reel disks, 

a spring, 

tension control means for controlling tension of sections of 
tape disposed between the reel disks, said tension control 
means being subjected to a bias provided by said spring 
toward said friction means, 

a slant cam formed at an edge of a first surface of said tension 
control means, 

a tension pole, disposed to engage the sections of the tape 
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disposed between the reel disks, formed on a second sur- 
face of and on one end of a tension arm of said tension 
control means, and 

lifter means, for minimizing said frictional force on said one 
of said pair of reel disks, said lifter means being placed 
below the first surface of said tension control means for 
moving said tension control means toward said spring 
during high-speed searching of the tape. 


5,099,372 
MAGNETIC HEAD ASSEMBLY FOR A FLEXIBLE 
MAGNETIC DISK DRIVE UNIT 
Sadao Kadokura, Hachioji; Kazuhiro Kamei, and Kazuhiko 
Honjyo, both of Hino, all of Japan, assignors to Teijin Lim- 
ited, Osaka, Japan 
Division of Ser. No. 54,517, May 27, 1987, Pat. No. 4,858,043. 
This application Jul. 27, 1989, Ser. No. 386,432 
Claims priority, application Japan, May 28, 1986, 61-121268 
Int. Cl.5 G11B 5/22 


USS. Cl. 360—99.01 12 Claims 


1. An apparatus for recording data on or retrieving data 

from a flexible magnetic disk, said apparatus comprising: 

a frame; 

a magnetic head supported by said frame, said magnetic head 
being engageable in sliding contact with a first side of the 
disk to record data on and/or retrieve data from the disk; 

a first suppressing pad supported by said frame on one side of 
said magnetic head, said first suppressing pad including a 
substantially flat end surface with a chamfered edge en- 
gageable in sliding contact with the first side of the disk 
for suppressing undulation of the disk during rotation 
thereof; 

a second suppressing pad supported by said frame on sub- 
stantially the opposite side of said magnetic head and 
located an approximately equal distance from the mag- 
netic head as the first suppressing pad, said second sup- 
pressing pad including a substantially flat end surface with 
a chamfered edge engageable in sliding contact with the 
first side of the disk for suppressing undulation of the disk 
during rotation thereof; and 

at least two supporting pads, each supporting pad being 
supported by said frame and including an end surface 
engageable in sliding contact with the second side of the 
disk for supporting the disk adjacent to the contact loca- 
tion of said magnetic head, each of said supporting pads 
including means for preventing the concentration of an 
impact force on the end surface thereof upon supporting 
and contacting the second side of the disk, at least one of 
said supporting pads being located on one side of said 
magnetic head and at least one of said other supporting 
pads being located on the other side of said magnetic head 
in substantially the direction of rotation of the disk, each 
of said supporting pads being located on the line of an 
imaginary circle substantially concentric with the center 
of said magnetic head, the radius of the imaginary circle 
being less than the distance between each of said suppress- 
ing pads and said magnetic head. 
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5,099,373 
HEAD ACTUATOR HAVING A PLURALITY OF HEAD 
ARMS AND LOAD SPRINGS FOR DISC DRIVE AND 
STORAGE SYSTEM, AND RELATED METHOD 
ASSEMBLY 

Kouji Shibata, Kawasaki; Kojiro Mito, Yokohama; Kazuo Saku- 
rai, and Kohtoku Shishido, both of Nagano, all of Japan, 
assignors to Fujitsu Limited, Kawasaki, Japan 

Filed Feb. 28, 1990, Ser. No. 486,423 
Claims priority, application Japan, Mar. 8, 1989, 1-55417 
Int. Cl.5 G11B 5/48 


USS. Cl. 360—104 15 Claims 


I4.G 





1. A head actuator for a disc drive and storage system having 
a plurality of discs, each disc with an upper surface and a lower 
surface, and a plurality of heads for reading or writing informa- 
tion on the disc, the head actuator comprising: 

(a) a plurality of load springs, each load spring having at 
least four through holes at a first end of the load spring, at 
least two of said holes generally aligned along a longitudi- 
nal axis of the load spring, and a head mounted at a second 
end of the load spring for positioning the head on a surface 
of the disc; 

(b) an integral head arm assembly having a main head arm 
body member and a plurality of parallel head arms having 
first ends integrally formed to the body member and sec- 
ond ends extending outwardly from the body member and 
spaced apart from one another so that at least one head 
arm can be located between a respective pair of the discs, 
each head arm having at least four through holes at the 
second end of the head arm corresponding to and for 
alignment with the at least four through holes of a load 
spring; and 

(c) a plurality of fastening members for directly connecting 
the second ends of the head arms to the first ends of the 
load springs using the corresponding four through holes 
of the head arms and the load springs, wherein the load 
springs for the upper surfaces of the discs are connected to 
a first side of the second ends of the head arms by at least 
two aligned through holes of the load springs and head 
arms located diagonal to each other relative to said longi- 
tudinal axis and the load springs for the lower surfaces of 
the discs are connected to a second side of the second ends 
of the head arms opposite to the first side by the remaining 
at least two aligned through holes of the load springs and 
head arms located diagonal to each other relative to said 
longitudinal axis such that the load springs are position- 
able on opposite first and second sides of a head arm and 
heads on the second ends of the load springs are position- 
able on opposite sides of the corresponding discs. 
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5,099,374 
DISK DRIVE WITH IMPROVED STRUCTURE FOR 
FASTENING BEARING ASSEMBLY TO ROTOR AND 
HOUSING 

Masao Ohkita; Makito Takikawa, and Isao Asano, all of 

Furukawa, Japan, assignors to Alps Electric Co., Ltd., Tokyo, 

Japan 
Division of Ser. No. 490,111, Mar. 7, 1990. This application Apr. 

1, 1991, Ser. No. 678,789 

Claims priority, application Japan, Mar. 7, 1989, 1-25134[U]; 
Mar. 7, 1989, 1-25135[U]; Mar. 7, 1989, 1-25136[U]; Mar. 7, 
1989, 1-25137[U]; Mar. 7, 1989, 1-25138[U]; Mar. 7, 1989, 
1-25139[U]}; Mar. 7, 1989, 1-25140[U]; Mar. 7, 1989, [JP] 


Japan 1-52858 
Int. C1.5 G11B 5/55, 21/08 
US. Cl. 360—106 
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1. A disk drive device comprising: 
a pivot bearing portion comprising: 
antifriction bearings, each with an outer wheel and an 
inner wheel; and 
an outer holder with an outer peripheral surface including 
a flange portion, said outer holder including an engag- 
ing portion with which the outer wheel of the bearings 
is engaged; and 
a swing arm supported by the pivot bearing portion, said 
swing arm comprising: 
a rotor; and 
a head arm positioned on and aligned with the rotor, the 
head arm being formed with a hole having cut off por- 
tions formed on its outer edge, wherein the size of the 
hole is such as to allow the flange portion to pass 
through and be in contact with the rotor; and 
wherein the rotor is mounted on the flange portion by 
screws passing through the cut off portions and being 
secured in the rotor, and by the screw heads holding the 
flange portion and the head arm against the rotor. 


5,099,375 
FOUR READ AND WRITE HEADS ON A DRUM 
ARRANGED TO PREVENT OVERLAPPING OF 
TRACING PERIODS 
Toshiji Ishii, Nara, and Yukihiko Haikawa, Hiroshima, both of 
Japan, assignors to Sharp Kabushiki Kaisha, Osaka, Japan 
Filed Jan. 25, 1990, Ser. No. 470,150 
Claims priority, application Japan, Feb. 1, 1989, 1-24466 
Int. Cl.5 G11B 5/53, 5/52 
U.S. Cl. 360—107 5 Claims 
1. A magnetic storage apparatus for avoiding overlapping of 
tracing periods of first and second write only magnetic heads 
and first and second read only magnetic heads of the storage 
apparatus during operation comprising: 

a rotating drum which has a central axis and which has a 
periphery, contacted by a magnetic tape at a predeter- 
mined contact angle a of a value greater than 90°; 

said periphery of said rotating drum having located thereon 
said first and second write only magnetic heads and said 
first and second read only magnetic heads, the first and 
second write only magnetic heads and the first and second 
read only magnetic heads contacting the tape during 
operation of the apparatus, 

wherein a relation between locations of the first and second 
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write only magnetic heads and the first and second read 
only magnetic heads, is defined with the angle a as: 


01+ 02+ 035360° xn—a 


where 
n: represents a positive integer representing how many 


Ri 


rotating of the drum are required of processing one 
frame, 

61: a horizontal angle spanned between the first write only 
magnetic head and the first read only magnetic head 
with respect to the central axis of the rotating drum, 

62: a horizontal angle spanned between the first read only 
magnetic head and the second write only magnetic head 
with respect to the central axis of the rotating drum and 

03: a horizontal angle spanned between the second write 
only magnetic head and the second read only magnetic 
head with respect to the central axis of the rotating 
drum are given; 

wherein the values of 61, 02, 03 and n are calculated based 

of a value of contact angle a greater than 90°. 


5,099,376 
MAGNETIC HEAD AND METHOD OF 
MANUFACTURING THE SAME 
Kazuo Ino, Matsubara; Yoshiaki Shimizu, Minoh; Hiroyuki 
Okuda, Daitoh; Kousou Ishihara, Daitoh, and Takashi Ogura, 
Daitoh, all of Japan, assignors to Sanyo Electric Co., Ltd., 
Moriguchi, Japan 
Division of Ser. No. 307,654, Feb. 8, 1989, Pat. No. 5,007,158. 
This application Jan. 31, 1991, Ser. No. 650,814 
Claims priority, application Japan, Feb. 9, 1988, 63-28091; 
May 31, 1988, 63-133608; Jul. 27, 1988, 63-187727 
Int. Cl.5 G11B 5/235, 5/265 


US. Cl. 360—120 4 Claims 


1. A magnetic head comprising: 

a non-magnetic material; 

a pair of magnetic core halves opposed to each other 
through said non-magnetic material; and 
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a magnetic gap formed between said pair of magnetic core 
halves, said magnetic gap includes 

a first magnetic gap, 

a second magnetic gap lying inside said first magnetic gap 
and having a track width and a gap length smaller than a 
track width and a gap length of said first magnetic gap, the 
gap length of said second magnetic gap is smaller than 4 of 
a minimum recording wavelength of a signal to be de- 
tected and the gap length of said first magnetic gap is 
larger than 4 of a maximum recording wavelength of the 
signal to be detected and smaller than 4 of a minimum 
recording wavelength of a pilot signal. 


5,099,377 
PAD SUPPORT DEVICE INCORPORATING LEAF 
SPRING 
Hitoshi Shimizu, Omiya, Japan, assignor to Asahi Kogaku 
Kogyo Kabushiki Kaisha, Tokyo, Japan 
Filed Jul. 6, 1990, Ser. No. 549,097 
Claims priority, application Japan, Jul. 7, 1989, 1-176772 
Int. Cl.5 G11B 5/82 


U.S. Cl. 360—130.34 8 Claims 


1. A pad support device for supporting a pad member which 
is to be pressed against an information disk storage member 
accommodated in a jacket, comprising: 

a movable member which is moved toward and away from 

said disk member; 

a plate member carrying said pad member; and 

a leaf spring having at least two ends, said ends having flat 

surfaces which lie in and define a plane, said leaf spring 
further having at least two openings, a first portion of said 
leaf spring between said at least two openings being bent 
in one direction out of said plane to form a substantial 
arch-shape, and at least two second portions of said leaf 
spring being bent in a direction out of said plane opposite 
to said one direction to form respective substantial arch- 
shapes, wherein each said substantial arch shape com- 
prises an apex portion and said leaf spring is positioned 
between and connected to said movable member and said 
plate member via said apexes. 


5,099,378 
CARRIER WITH EXTERNAL INTERLOCK FOR 
VIDEOCASSETTE 
Thomas A. Turgeon, Fridley, Minn., assignor to Minnesota 
Mining and Manufacturing Company, St. Paul, Minn. 
Filed Aug. 24, 1989, Ser. No. 398,069 
Int. Cl.5 G11B 23/02 
U.S. Cl. 360—132 2 Claims 
1. A two piece videocassette of the type formed by the 
insertion of a tape cartridge into a cooperating carrier, com- 
prising: 
a tape cartridge, 
a supply reel located within said cartridge for storing tape, 
said tape having a first tape end and a second tape end, 
a tape connector attached to said first tape end of said tape, 
said second tape end being attached to said supply reel, 
a tape cartridge carrier for receiving said tape cartridge, said 
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tape cartridge carrier having a housing, said housing 
having an interior surface and an exterior surface, said 
exterior surface defining a carrier form factor shape, said 
interior surface defining a tape cartridge receiving aper- 
ture, 

said take-up reel located laterally within said tape cartridge 
carrier housing, adjacent said tape cartridge receiving 
aperture, said take-up reel adapted for rotation in said 
housing, and adapted for receiving and storing tape, 

guidepost means located within said tape cartridge carrier 
housing for defining a tape path within said tape cartridge 
carrier, said tape path extending from the location of said 
take-up reel to a position proximate said tape cartridge 
receiving aperture, 

a tether having a first tether end and a second tether end, 
said first tether end being attached to said take-up reel and 
extending along said tape path, 


a tether connector attached to said second tether end of said 
tether, 

said tape cartridge and said tape cartridge carrier together 
forming means for forming a tape-tether interconnection 
when said tape cartridge is inserted into said tape car- 
tridge receiving aperture formed in said carrier, 

winding means for driving said supply reel to rewind said 
tape-tether interconnection toward said supply reel and 
for driving said take-up reel to advance said tape-tether 
interconnection toward said take-up reel, 

interlock means coupled to said drive means for altering said 
carrier form factor shape of said tape cartridge carrier 
housing to prevent insertion of said carrier into a player/- 
recorder unit until said drive means has advanced said 
tape-tether interconnection a preset distance along said 
tape path. 


5,099,379 
SURGE PREVENTING CIRCUIT FOR 
ELECTROMAGNETIC INDUCTION COOKING 
APPARATUS 

Jae C. Lee, Seoul, Rep. of Korea, assignor to Gold Star Co., Ltd., 

Rep. of Korea 

Filed Jul. 25, 1991, Ser. No. 736,035 

Claims priority, application Rep. of Korea, Jul. 31, 1990, 

11731/1990 
Int. Cl.5 H02H 7/10 

USS. Cl. 361—18 4 Claims 

1. A surge preventing circuit for an electromagnetic induc- 

tion cooking apparatus comprising: 

means for sensing a temperature of a heating plate when the 
temperature rises excessively; 

means for sensing a temperature of an upper plate when the 
temperature rises excessively; 

a collector voltage limiting circuit for detecting a collector 
voltage of a power transistor of an inverter circuit when 
the collector voltage is greater than a rated value; 

an abnormal condition detecting unit for detecting the ab- 
normal condition when a detection signal is outputted 
from any one of said temperature sensing unit, said upper 
plate temperature sensing unit or said collector voltage 
limiting circuit; 

a gate circuit for cutting off the input of an output voltage of 
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an integrator to a charge/discharge unit in response to an 
output control signal of a microcomputer when an abnor- 
mal condition is detected by said abnormal condition 
detecting unit and for applying the abnormal condition 
detection signal to the microcomputer; 

a minimum turn-on time setting unit for detecting the output 


voltage of the charge/discharge unit when the output 
voltage is lower than a set value; and 

a minimum turn-on time output control unit for cutting off 
the output voltage of the charge/discharge unit to be 
inputted via an operational comparator to the power 
transistor as a driving control voltage by the detection 
signal of the minimum turn-on time setting unit. 


5,099,380 
ELECTRICAL CONNECTOR WITH OVERVOLTAGE 
PROTECTION FEATURE 

Richard K. Childers; John H. Bunch, and Karen P. Shrier, all of 

San Mateo County, Calif., assignors to Electromer Corpora- 

tion, Castro Valley, Calif. 

Filed Apr. 19, 1990, Ser. No. 510,978 
Int. Cl.5 HO2H 9/04 

US. Cl. 361—56 


~ 
“see. a 


1. A high performance connector of the type which in- 

cludes: 

a plurality of leads; 

a conductive plate; 

a plurality of bores extending through said plate, said leads 
extending through and spaced from the walls of said 
bores; and 

a moldable quantum mechanical tunneling material inte- 
grally disposed between said leads and said bore walls to 
support the leads and serving to directly connect the leads 
to the plate by quantum mechanical tunneling when the 
voltage between said leads and said plate exceeds a prede- 
termined voltage. 


316-926 O.G.-92-25 
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5,099,381 
ENABLE CIRCUIT WITH EMBEDDED THERMAL 
TURN-OFF 
Milton E, Wilcox, Saratoga, Calif., assignor to National Semi- 
conductor Corporation, Santa Clara, Calif. 
Filed Nov. 8, 1989, Ser. No. 433,555 
Int. Cl.5 HO2H 9/04 
US. Cl. 361—103 


1. An integrated enable circuit for providing a controlled 

output current, the enable circuit comprising: 
(a) a threshold circuit that provides the controlled output 
current when an ON/OFF input to the threshold circuit 
exceeds a predetermined threshold voltage, the threshold 
circuit including 
(i) first and second bipolar input transistors which operate 
at different current densities and which turn on in re- 
sponse to application of the predetermined threshold 
voltage; 

(ii) a current mirror coupled between the first and second 
input transistors and a positive supply; and 

(iii) switching means connected to the current mirror for 
providing the output biasing current when the current 
flowing in the first input transistor exceeds the current 
flowing in the second input transistor; and 

(b) an embedded clamping network connected between the 
ON/OFF input to the threshold circuit and ground for 
turning off the controlled output current when the tem- 
perature of the threshold circuit exceeds a preselected 
temperature. 


5,099,382 
ELECTRICAL RECLOSER HAVING EXTERNAL 
MOUNTING ARRANGEMENT FOR ELECTRONICS 
ASSEMBLY 
David P. Eppinger, Centralia, Mo., assignor to A. B. Chance 

Company, Centralia, Mo. 

Filed Jan. 11, 1990, Ser. No. 463,472 
Int. Cl.5 HO2H 3/08 
USS. Cl. 361—115 

1. An electronic recloser apparatus comprising: 

an enclosure having bottom, top and side walls which define 
an interior, sealed space, and structure defining a shielded 
space exterior of the interior, sealed space and beneath the 
bottom wall; 

a current interrupter disposed within the sealed space of the 
enclosure and including a pair of relatively movable 
contacts movable between a closed, current carrying 
position and an open, current-interrupting position; 

control means for electronically controlling the operation of 
the current interrupter; 

a support pan on which the control means is supported, the 


7 Claims 
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support pan and control means together being sized for 
receipt in the shielded space; and 


mounting means for mounting the support pan and control 
means beneath the bottom wall of the enclosure within the 
shielded space. 


5,099,383 

PRINT HEAD ACTIVATING CIRCUIT FOR A WIRE DOT 
PRINTER 

Takakazu Fukano, and Katsuhiko Nishizawa, both of Suwa, 


Japan, assignors to Seiko Epson Corporation, Tokyo, Japan 
Filed Jan. 26, 1990, Ser. No. 470,485 
Claims priority, application Japan, Jan. 27, 1989, 1-18708; 
Feb. 9, 1989, 1-30449; Apr. 27, 1989, 1-108570; May 18, 1989, 
1-124701; May 23, 1989, 1-129436 
Int. Cl.5 B41J 9/24; HO1H 47/32 
U.S. Cl. 361—153 


36 Claims 
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1. A print head activation circuit for a wire dot printer 
driven by a DC power supply having at least one actuator coil 
having a first terminal and a second terminal comprising: 
first switching means coupled between the DC power sup- 
ply and the first terminals of the actuator coils for selec- 
tively energizing the actuator coils, the DC power supply 
being coupled at an input of said first switching means and 
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said actuator coils being coupled at an output of said first 
switching means; 

a second switching means for selectively energizing each 
actuator coil coupled between the second terminal of each 
said actuator coil and ground; 

control means for producing a print timing control signal; 

first driving signal generating means for producing a first 
driving signal pulse having a pulse width Tig in response 
to said print timing control signal, the first switching 
means being controlled in response to the first driving 
signal; 

signal delaying means for receiving the first driving signal, 
delaying the first driving signal by A T and outputting a 
delayed first driving signal; 

second driving signal generating means for producing a 
second driving signal pulse simultaneously with a leading 
edge of the delayed first driving means, the second driving 
signal pulse having a pulse width Tj, that is greater than 
the pulse width Tig, the second switching means being 
controlled in response to the second driving signal, A T 
being large enough that the first switching means is con- 
trolled simultaneously with or earlier than the second 
switching means. 


5,099,384 
RELAY CONTROL SYSTEM 
Chia-Chi Chin, Hsinchu, Taiwan, assignor to Accton Technology 
Corp., Taiwan 
Filed Mar. 9, 1989, Ser. No. 320,989 
Int. Cl.5 HO1H 47/00 
US. Cl. 361—166 


1. A latch-type relay control circuit, comprising: 

a first storage circuit including a first resistor and a first 
capacitor; 

a second charge storage circuit including a second capacitor; 
a first programmable unijunction transistor having a gate 
and anode electrically connected to said first capacitor; 

a first relay having one contact electrically connected to the 
output of said first programmable unijunction transistor; 

a third capacitor electrically connected to the second 
contact of said first relay; 

a second programmable unijunction transistor having an 
anode electrically connected to the first capacitor and a 
gate electrically connected to the second capacitor; and 

a second relay electrically connected to the output of said 
second programmable unijunction transistor; wherein the 
first and second relays alternate between Set and Reset 
states so that one is set while the other is reset, and 
wherein a carrier signal undergoes a transition between a 
first state and a second state to thereby alternate the Set 
and Reset states of the two relays. 
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5,099,385 

PROTECTED REVERSING CONTRACTOR USING A 
MULTIFUNCTIONAL TRANSMISSION SYSTREM FOR 

CONTROLLING ACKNOWLEDGEMENT SWITCHES 
André Faffart, Nanterre, France, assignor to Telemecanique, 

France 

Filed Feb. 1, 1990, Ser. No. 473,502 
Claims priority, application France, Feb. 3, 1989, 89 01393 
Int. Cl.5 HO2P 3/20; HO1H 67/12, 73/36; HO2H 3/10 

US. Cl. 361—245 6 Claims 


1. A protected reversing contactor of the type comprising 
two identical contact making systems with two electromagnets 
intended to be energized alternately and whose armatures 
actuate two sets of respective phase switches which have 
inputs interconnected by an input interconnection circuit and 
outputs interconnected by an output interconnection circuit 
and two acknowledgement switches mounted respectively in 
series in a supply circuit of the coils of the two electromagnets, 
these two acknowledgement switches being actuated by a 
mechanical transmission system for cutting off the supply 
circuit to the electromagnet which is not energized, wherein 
said transmission system comprises two coaxial rotary shafts, 
disposed end to end and each comprising: 

a radial arm driven in rotation, in one direction, by the 

armature of a corresponding electromagnet; 

a first finger projecting radially so as to cooperate with the 
acknowledgement switch of the other electromagnet, for 
opening this acknowledgement switch at the end of the 
rotational travel of said shaft in said direction. 


5,099,386 
VARIABLE-CAPACITANCE POSITION TRANSDUCING 
Brian P. Stokes, Windham, N.H.; Pierre Brosens, Belmont, 
Mass.; Stephen O’Dea, Wilmington, Mass.; Albert K. Bukys, 
Ashland, Mass.; Steven M. Burgarella, Framingham, Mass., 
and Jean I. Montagu, Brookline, Mass., assignors to General 

Scanning, Inc., Watertown, Mass. 

Continuation-in-part of Ser. No. 585,890, Sep. 20, 1990, 
abandoned. This application May 13, 1991, Ser. No. 698,867 
Int. Cl.5 H01G 5/06; GO1R 27/26 
US. Cl. 361—298 55 Claims 

1. A Variable-capacitance transducer for detecting the angu- 

lar position of a rotatable member, said transducer comprising 

a first capacitance plate comprising a planar circuit board, 
said circuit board comprising two planar electrodes and a 
conductive trace interconnecting said planar electrodes, 

a second capacitance plate spaced from said first capacitance 
plate, 

a dielectric element located between said first and second 
capacitance plates, 

said dielectric element or one of said capacitance plates 
being fixedly mounted on said rotatable member, 

said first and second capacitance plates and said dielectric 
element being constructed in a manner such that the ca- 
pacitance between said second capacitance plate and said 
interconnected electrodes on said first capacitance plate 
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varies as said angular position of said rotatable member 
changes, 

said second capacitance plate and said interconnected elec- 
trodes being adapted for connection to a detector for 
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measuring said capacitance between said second capaci- 
tance plate and said interconnected electrodes, 

said planar circuit board of said first capacitance plate fur- 
ther comprising a conductive guard at least partially en- 
veloping said conductive trace. 
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5,099,387 
MULTILAYER CAPACITOR 
Noboru Kato, and Emiko Nogome, both of Nagaokakyo, Japan, 
assignors to Murata Manufacturing Co., Ltd., Japan 
Filed Jan. 16, 1991, Ser. No. 641,881 
Claims priority, application Japan, Jan. 19, 1990, 2-11611 
Int. Cl.5 H01G 4/10 


US. Cl. 361—321 7 Claims 
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1. A multilayer capacitor comprising: 

a dielectric body; 

a plurality of inner electrodes arranged so as to be partially 
overlapped with each other while being separated by 
dielectric layers in said dielectric body; and 

outer electrodes formed on a pair of end surfaces of said 
dielectric body and electrically connected to predeter- 
mined inner electrodes; 

at least one of said plurality of inner electrodes being pro- 
vided with a slit extending in the direction of a current 
flowing in the inner electrode and having a width which is 
two times or more as large as the thickness of the dielec- 
tric layer which is in contact with the inner electrode. 
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5,099,388 
ALUMINA MULTILAYER WIRING SUBSTRATE 
PROVIDED WITH HIGH DIELECTRIC MATERIAL 
LAYER 
Masahiro Ogawa, Aichi; Kozo Yamasaki, Gifu; both of Japan; 
Mitsuru Hirano, Santa Clara, Calif.; Michael A. Schmitt, and 
Bidyut K. Bhattacharyya, both of Chandler, Ariz., assignors 
to NGK Spark Plug Co., Ltd., Aichi, Japan; NGK Spark Plugs 
(U.S.A.), Inc., Torrance, Calif. and Intel Corporation, Chan- 
dier, Ariz. 
Filed Jun. 15, 1990, Ser. No. 538,334 
Claims priority, application Japan, Jun. 15, 1989, 1-153254 
Int. Cl.5 H01G 4/10 


USS. Cl. 361—321 12 Claims 


1. A wiring substrate comprising: 

a dielectric material layer having a first dielectric material 
layer surface and a second dielectric material layer sur- 
face; 

a first metallized layer on said first dielectric material layer 
surface; 

a second metallized layer on said second dielectric material 
layer surface; 

a first alumina layer having an inward surface contacting 
said first metallized layer and an outward surface; 

a second alumina layer having an inward surface contacting 
said second metallized layer and an outward surface; 

a first conductor electrically connecting to and extending 
from said first metallized layer through said first alumina 
layer; and 

a second conductor electrically extending from said second 
metallized layer through said dielectric material layer, 
through but not electrically connecting said first metal- 
lized layer, and through said first alumina layer. 


5,099,389 
GAS-INSULATED ELECTRIC SWITCHBOARD 
Pietro Ciboldi, Bergamo, Italy, assignor to ABB Sace S.p.A., 
Bergamo, Italy 
Filed Dec. 18, 1990, Ser. No. 629,676 
Claims priority, application Italy, Jun. 2, 1989, 20760 A/89 
Int. Cl.5 HO2B 13/04 
US. Cl. 361—341 8 Claims 
1. An electric switchboard, comprising: 
a plurality of compartments disposed side by side; 
at least three superimposed cells filled with insulating gas 
and subdividing one of said compartments; 
metal housings separating and hermetically sealing said at 
least three cells from one another and from the environ- 
ment; 
current conductors arranged inside said at least three cells 
and connected to a busbar and to a line; 
airtight bushings between said metal housings passing the 
current conductors, the busbar, and the line through said 
metal housings; 
a circuit breaker arranged in a first of said at least three cells; 
a first isolator which together with a part of said busbar is 
arranged in a second of said at least three cells and which 
in a first position connects said busbar to said circuit 
breaker; 
a second isolator which together with a part of the line is 
arranged in a third of said at least three cells and which in 
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a first position connects said circuit breaker to said line; 
and 
a third isolator arranged in said third cell wherein depending 


on the position of said first, second, and third isolators, 
selectively connects the line or the circuit breaker to an 
external connection for inspection, maintenance or testing 
while the switchboard remains in service. 


5,099,390 
MULTIPLE ORIENTATION MOUNTING THERMOSTAT 
Roger P. Michaud, Lewiston, Me., assignor to American Stabi- 
lis, Inc., Lewiston, Me. 
Filed Oct. 15, 1990, Ser. No. 596,933 
Int. Cl.5 HO2B 1/20 
US. Cl. 361—380 


1. A thermostat connectable to temperature control signal 
transfer wires, comprising: 

thermostatic control means for issuing temperature control 
signals; 

a wall mountable backplate holding said control means; 

signal transfer wire access means, in said backplate, for 
allowing passage of the signal transfer wires through said 
backplate to said thermostatic control means; 

backplate attaching means, in said backplate, for attaching 
said backplate to a wall; and 

thermostatic control means attaching means, provided on 
said backplate, for holding said thermostatic control 
means to said backplate in a plurality of orientations, said 
attaching means holding said control means in one of the 
plurality of orientations and said attaching means includ- 
ing means for selectively releasing said control means, said 
attaching means adapted to allow 

the thermostatic control means to be moved from said one 
orientation to another of said plurality of orientations by 
selective holding and releasing the thermostatic control 
means. 
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5,099,391 
HOUSING FOR A RACK MOUNTABLE POWER SUPPLY 
FOR USE WITH A PROGRAMMABLE LOGIC 
CONTROLLER 
John Maggelet, Sussex, and Robert J. Rammel, Muskego, both 
of Wis., assignors to Square D Company, Palatine, Ill. 
Filed Dec. 28, 1990, Ser. No. 635,050 
Int. Cl.5 HOSK 7/10, 1/14 


USS. Cl. 361—395 6 Claims 


1. A housing including a power supply circuit board assem- 

bly, the housing comprising: 

(a) a left side wall having a base, a front wall, and a top wall; 

(b) a removable right side wall hinged to said base of said left 
side wall, said right side wall having spaced slots and said 
left side wall having projections received into said slots so 
that said right side wall can be positioned over said left 
side wall; 

(c) fastener means for releasably retaining said right side 
wall on said left side wall; 

(d) said power supply circuit board assembly secured to said 
left side wall and having a plurality of components 
thereon, said components functioning as input or output 
devices and are externally exposed through said housing, 
said left side wall including locator means alignably posi- 
tioning said circuit board within said housing; 

(e) an adapter plate disposed on said front wall, said front 
wall having opening receiving said components with 
means for maintaining alignment between said openings 
and said components, and said adapter plate having a 
plurality of windows and additional openings exposing a 
plurality of said components; and 

(f) a battery cover disposed on said adapter plate. 


5,099,392 
TAPE-AUTOMATED BONDING FRAME ADAPTER 
SYSTEM 
Michael C. Miller, Fremont, and Hugh V. Plas, Palo Alto, both 
of Calif., assignors to Hewlett-Packard Company, Palo Alto, 
Calif. 
Filed Apr. 2, 1990, Ser. No. 502,887 
Int. Cl.5 HOSK 7/02 
USS. Cl. 361—400 18 Claims 
1. An apparatus comprising: 
an adapter ring means for providing support; said adapter 
ring means having an upper surface and a lower surface; 
a plurality of conductor means for supplying electrical cou- 
pling; said plurality of conductor means being mechani- 
cally coupled to said adapter ring means; each of said 
conductor means having an upper portion and a lower 
portion; 
each of said conductor means being a metal member which 
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is partially embedded in said adapter ring means through 
said upper surface of said adapter ring; 

a planar means for carrying an integrated circuit; said planar 
means being located above said upper surface of said 
adapter ring means; 

a lid means for distributing clamping force; 

an elastomer means for providing cushioning; said elastomer 
means being located between said planar means and said 
lid means; 

a dielectric substrate means for providing an interface to an 
external device; said dielectric substrate means having an 
upper surface and a lower surface; said upper surface 
including a plurality of conductive traces; 

said adapter ring means being affixed to said dielectric sub- 
strate means so that said lower portion of each of said 


conductor means mates with one of said conductive traces 
on said upper surface of said dielectric means; 

said adapter ring means including a set of four sidebars; 

said adapter ring means having a central aperture defined by 
said set of four side bars; 

each of said metal members being embedded in one of said 
sidebars; 

said metal members being deployed in a first and a second 
row, said first row located along an edge closest to said 
central aperture, and said second row located on an oppo- 
site edge of said sidebar; and 

said metal members being arranged in a pattern in which any 
two of said members having upper portions which are 
adjacent on a sidebar have lower portions which extend 
down opposing sides of the sidebar. 


5,099,393 
ELECTRONIC PACKAGE FOR HIGH DENSITY 
APPLICATIONS 
James R. Bentlage, Binghamton; David E. Engle, Vestal; Geof- 

frey R. Mariner, Apalachin; John J. Squires, and John H. 

Williams, both of Endicott, all of N.Y., assignors to Interna- 

tional Business Machines Corporation, Armonk, N.Y. 

Filed Mar. 25, 1991, Ser. No. 674,249 
Int. Cl.5 HOIR 9/09, 23/68 
US. Cl. 361—413 

1. An electronic package comprising: 

a first circuitized substrate including a plurality of electrical 
conductors located on a surface thereof in a predeter- 
mined pattern; 

a frame member removably positioned on said first circuit- 
ized substrate in a manner so as to be precisely aligned 
relative to said predetermined pattern of said conductors; 

a semiconductor device electrically coupled to said first 
circuitized substrate; 

a second circuitized substrate including a common circuit- 


24 Claims 
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ized section and a plurality of individual circuitized sec- 
tions electrically and mechanically connected to said 
common section, each of said individual circuitized sec- 
tions securedly positioned and precisely aligned on said 
frame member and including a plurality of electrical 
contacts located thereon in a pre-established pattern and 
adapted for engaging respective ones of said electrical 
conductors of said first circuitized substrate, said common 
section adapted for thermally expanding relative to said 
plurality of circuitized sections, said semiconductor de- 
vice fixedly positioned on said common circuitized section 
and electrically connected thereto, said semiconductor 


device coupled to said first circuitized substrate through 
said second circuitized substrate; 

pressure exertion means including a plurality of exertion 
members for exerting a predetermined pressure against 
said individual circuitized sections of said second circuit- 
ized substrate to cause said electrical contacts thereon to 
engage said respective ones of said electrical conductors 
of said first circuitized substrate; and 

means for retaining said plurality of exertion members 


against said individual circuitized sections to cause said 
exertion members to exert said pressure against said indi- 
vidual circuitized sections. 


5,099,394 
OFFSET BASECARD 
Robert A. Hood, Boca Raton, and John W. Reiswig, Boynton 
Beach, both of Fla., assignors to International Business Ma- 
chines Corporation, Armonk, N.Y. 
Filed Oct. 24, 1989, Ser. No. 426,611 
Int. Cl.5 HOIR 23/68 
US. Cl. 361—413 


1. A base circuit card assembly for mounting on a mother 
board, comprising: 
a daughter card; 
a base circuit card, the base circuit card further comprising: 
an edge connector for electrical attachment of the base 
circuit card to a mother board, 
an offset attached between the base circuit card and the 
edge connector for positioning the base circuit card 
such that the base circuit card is offset to one side of the 
edge connector, and 
means for electrically attaching the daughter circuit card 
to the base circuit card such that the daughter card is 
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aligned in substantially the same plane as the edge con- 
nector; 
whereby, the daughter circuit card can attach to the base 
circuit card without violating the space envelope of the 
base circuit card and the plane of the daughter card rela- 
tive to the plane of the edge connector is determined by 
the thickness of the offset. 


5,099,395 
CIRCUIT BOARD FOR MOUNTING ELECTRONIC 
COMPONENTS 
Katsumi Sagisaka, and Sadahisa Furuhashi, both of Oogaki, 
Japan, assignors to Ibiden Co. Itd., Japan 
Continuation of Ser. No. 237,385, Aug. 29, 1988, Pat. No. 
4,949,225. This application May 14, 1990, Ser. No. 522,814 
Claims priority, application Japan, Oct. 11, 1987, 62-284849 
The portion of the term of this patent subsequent to Aug. 14, 
2007, has been disclaimed. 
Int. Cl.5 HO5SK 1/04 
US. Cl. 361—414 


1. A circuit board for mounting at least one electronic com- 

ponent, the circuit board comprising: 

a substrate including a first surface and a second surface, said 
at least one electronic component being mounted on said 
first surface; 

a plurality of metal members which are electrically indepen- 
dent of one another and which protrude from said sub- 
strate, each metal member including a lead and an internal 
connection portion attached to said lead and having a 
larger area than said lead and first and second surfaces, 
said substrate contacting both surfaces of said internal 
connection portion; and 

conductive circuits including through holes which extend 
through said substrate from said first surface to said sec- 
ond surface, said conductive circuits extending through 
said internal connection portions and onto said first sur- 
face of said substrate to electrically connect said metal 
members to said at least one electronic component. 


5,099,396 
ELECTRONIC CIRCUIT CONFIGURED FOR 
INDICATOR CASE 

Herbert Barz, Florsheim, and Frank Langner, Riisselsheim, both 

of Fed. Rep. of Germany, assignors to VDO Adolf Schindling 

AG, Frankfurt am Main, Fed. Rep. of Germany 

Filed Jan. 9, 1990, Ser. No. 463,158 

Claims priority, application Fed. Rep. of Germany, Feb. 3, 

1989, 3903229 
Int, Cl.5 HOSK 9/00 

US. Cl. 361—424 11 Claims 

1. In an electronic circuit in a motor vehicle suitable for an 
instrument cluster comprising various indicating instruments, 
indicating fields, and lights arranged in a common housing and 
covered by a common transparent pane, the electronic circuit 
being formed in a structure comprising: 

at least one ceramic substrate, said circuit including compo- 

nent parts disposed on the substrate and outside a central 
portion of the substrate; 
a printed circuit board spaced-apart from said substrate and 
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being adapted for electrical connection with an instrument surfaces of said electrode bodies and having respective 
cluster; peripheral edges joined to said gasket; and 
a shielding housing mounted on said printed circuit board _said current collectors being in the form of electrically con- 
and enclosing said component parts; and wherein ductive films, said electrically conductive films having 
said shielding housing has an outer surface with a recessed 
central portion; 


BBABWRBBA_@B@Ve BCs BeBe 4S4ease’ 


surfaces dissolved by a solvent and joined to said elec- 
trode bodies with dissolved portions of the electrically 
conductive films being present in pores of said electrode 


a central portion of a surface of said ceramic substrate is free 5,099,399 
of component parts of the circuit, and contacts by areal #4JGH EFFICIENCY FIBER OPTICS ILLUMINATOR 
contact with a substantially congruent surface of said WITH THERMALLY CONTROLLED LIGHT GUIDE 
recessed portion of the outer surface of said shielding BUSHING 
housing for cooling said ceramic substrate and said circuit. Jack V. Miller, and Ruth E. Miller, both of 700 N. Auburn Ave., 
> Sierra Madre, Calif. 91204 
Filed Apr. 8, 1991, Ser. No. 681,732 
5,099,397 Int. CLS F21V 7/04 
FUZED SOLID ELECTROLYTE CAPACITOR USS. Cl. 362—32 
Douglas M. Edson, Alfred, and Edward K. Hayden, York Beach, 
both of Me., assignors to Sprague Electric Company, North 
Adams, Mass. 
Filed Mar. 29, 1991, Ser. No. 677,203 
Int. Cl.5 H01G 9/00; HO1L 21/64 
US. Cl. 361—534 


1. A fiber optics illuminator including: 
a source of illumination including heat on an optical axis, 
energized from a remote source of electrical power; 
an optical element coaxially disposed on the optical axis and 
focussing the illumination source at an image plane; 
a housing enclosing the source of illumination, the optical 
: . - , element and the image plane, said housing having an exit 
1. A fuzed solid electrolyte capacitor comprising a capacitor aperture; 
body secured to a leadframe with an anode riser from said 4 thermal control bushing disposed coaxially on the optical 
body affixed to an anode portion of said leadframe and a cath- axis of the source of illumination in the exit aperture of the 
ode from said body mounted on a paddle of said leadframe, housing, said bushing including an elongated, generally 
said cathode being mechanically secured to said paddle in cylindrical homogeneous and transparent glass rod coaxi- 
electrical isolation therefrom by a layer of plastic tape and a ally disposed on the optical axis at the image plane of the 
layer of uncured resin, and a fuze member electrically connect- optical element, receiving illumination and heat, and a 
ing said cathode to said paddle. second end external to the housing, said thermal control 
bushing including a means for dissipating heat from the 
5,099,398 glass 20d; and ' b ’ 
ELECTRIC DOUBLE LAYER CAPACITOR a light guide comprising one or more optical 
A " a ibers. including a light receiving end, coaxially disposed 
Ken Kurabayashi, Chigesaki; Yoshinobu Tsuchiya, Fujisawa; adjacent to the second end of the glass rod, and a remote 
Seiichiro Kito, Ayase, and Masanori Nakanishi, Kosai, all of ihn euiehen aed x 
Japan, assignors to Isuzu Motors Limited, Tokyo, Japan e sees 
Filed Feb. 20, 1991, Ser. No. 658,316 
Claims priority, application Japan, Feb. 20, 1990, 2-039499 5,099,400 
Int. Cl.° HO1G 9/02 HEADLIGHT MOVING APPARATUS FOR A MOTOR 
US. Cl. 361—502 2 Claims VEHICLE 
1. An electric double layer capacitor comprising: Hyun J. Lee, 635-13 Shinam-Dong, Dong-Ku, Daegu, Rep. of 
a pair of electrode bodies having surfaces confronting each _ Korea 
other, each of said electrode bodies comprising a porous Filed Dec. 5, 1990, Ser. No. 622,643 
sintered body of joined minute active carbon particles; Int. Cl.5 B60Q 1/064 
a separator interposed between said electrode bodies; U.S, Cl. 362—37 4 Claims 
a gasket housing said electrode bodies and said separator 1. A headlight moving apparatus for a motor vehicle pro- 
therein; vided with at least one rotatable headlight, said headlight 


a pair of current collectors disposed on the respective other moving apparatus comprising: 
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a headlight casing, 

a headlight angle detecting sensor disposed in said headlight 
casing, 

a headlight actuating member operatively connected to said 
headlight angle detecting sensor and connected to said 
rotatable headlight, said headlight actuating member in- 
chiding: 

a mid-gear mounted to the rear portion of said at least one 
headlight through a pitch surface thereof, 

a motor gear coaxially provided with motor means, and 

a headlight sensor gear coaxially provided with said head- 
light angle detecting sensor, said mid-gear, said motor 
gear, and said sensor gear being disposed in gearing 
relationship with each other, 

a steering wheel, 

a steering wheel angle detecting sensor operatively associ- 
ated with the headlight actuating member, 


a steering wheel actuating member operatively connected to 
said steering wheel angle detecting sensor and mounted to 
said steering wheel, said steering actuating member in- 
cluding: 

a steering wheel gear mounted to the low portion of a 


steering wheel shaft of said steering wheel, and 
a steering wheel sensor gear coaxially provided with said 
steering wheel angle detecting sensor, said steering 
wheel gear and said steering wheel sensor gear being 
disposed in gearing relationship with each other, and 
a connecting circuit operatively connected to said headlight 
angle detecting sensor, said steering wheel angle detecting 
sensor, and said motor means, whereby at least one head- 
light can brighten the forward road surface when the 
motor vehicle runs along a curved road. 


5,099,401 
SIGNAL LIGHTING FIXTURE FOR VEHICLES 
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ing and having a mounting portion retained within the 
housing and a knob extending out of said housing, said 
mounting portion being rotatable by said knob, said base 
plate having its respective opposite ends attached to said 
mounting portion of the base plate holders at said opposite 
ends of the housing; and 

at least one antivibration member positioned within said 
housing and having a C-type of shape in a transverse cross 
section, an outer surface thereof being in contact with said 
housing and a portion of an inner surface thereof being 
secured to said base plate. 


5,099,402 
HANDRAIL ILLUMINATION SYSTEM 
Reeco J. Starniri, 121 S. 15th St., Easton, Pa. 18042 
Filed Nov. 2, 1990, Ser. No. 608,472 
Int. Cl.5 F21V 33/00 


US. Cl. 362—146 11 Claims 


1. A handrail illumination system for illuminating a stairway, 
walkway or other surface area requiring illumination, said 
system comprising a handrail in the form of an elongated 
member having a generally smooth external surface for grip- 
ping engagement by persons using the handrail, a longitudi- 


Toshiyuki Kondo, Funabashi, and Osamu Waki, Mitaka, both of nally continuous panel connected with and extending down- 


Japan, assignors te Stanley Electric Co., Ltd., Tokyo, Japan 
Filed Jul. 30, 1991, Ser. No. 737,709 
Claims priority, application Japan, Jul. 8, 1990, 2-83692 
Int. Cl.5 B6OQ 1/26 


US. Cl. 362—80.1 6 Claims 


1. A signal lighting fixture for a vehicle, comprising: 

a transparent cylindrical housing having its opposite ends 
open; 

a base plate inside said housing with light emitting devices 
secured thereon, and extending between said opposite 
ends of the housing; 

a base plate holder at each of said opposite ends of the hous- 


wardly from the lower surface of the handrail, an elongated 
body connected with said panel, support means connected 
with the body and adapted to be supported from a building 
component and a plurality of illumination means mounted in 
said body and exposed to a bottom exterior surface of the body 
for illuminating areas below the handrail, said handrail includ- 
ing means energizing and deenergizing the illumination means 
in response to anatomical proximity contact with the handrail 
and release of anatomical proximity contact with the handrail. 


5,099,403 
LOUVERS ADDED TO LCD BACKLIGHT ASSEMBLY 
FOR VENTILATION 
Winfield F. Turner, Greensboro, N.C., assignor to Gilbarco, 
Inc., Greensboro, N.C. 
Filed Sep. 14, 1990, Ser. No. 583,024 
Int. Cl.5 F21V 29/00 
U.S. Cl. 362—294 10 Claims 
1. A fuel dispenser comprising a housing, fuel dispensing 
hoses connected to said housing and liquid crystal displays of 
customer-readable indicia in said housing, and further compris- 
ing a backlight for the liquid crystal display including a reflec- 
tor having a back wall and forwardly extending peripheral 
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walls, a light source mounted in said back wall and a ventila- 5,099,405 
tion port in at least one of said peripheral walls to permit LAMP CHANGE MECHANISM 
: Joel C. Gehly, McKean, and James M. Szumigala, Erie, both of 
Pa., assignors to American Sterilizer Company, Erie, Pa. 
Filed Mar. 16, 1990, Ser. No. 495,252 
Int. Cl.5 F21L 15/12 
U.S. Cl. 362—400 


convection cooling of said backlight and the liquid crystal 
display by moving air. 


PORTABLE TUNGSTEN HALOGEN LAMP m: A lighthead having a lamp change mechanism, compris- 


i we ah ieee oe sana — a member defining an optical core within the lighthead; 

Int. Cl.5 F21V 15/02 a reflective member partially surrounding said optical core 

USS. Cl. 362—376 14 Claims and defining an open end from which usable light is emit- 
ted; 

a lens member positioned across said open end and having an 
opening therethrough substantially coinciding with said 
optical core; 

a lamp socket; 

a handle member rigidly connected to said lamp socket; and 

means for connecting said handle member to said optical 
core within said opening in said lens member 
i) in an operative position wherein said lamp socket is held 

at a desired location within said optical core, and 
ii) in a service position wherein said lamp socket is held at 
a location outside of said optical core, 

said means for connecting said handle member to said opti- 
cal core comprising a plurality of guide rods rigidly con- 
nected to said handle member, and fastening means for 
slidably connecting said guide rods to said member defin- 
ing said optical core to enable said handle member to 
assume said operative and said service positions. 


1. A portable electric lamp comprising: 
a. a hollow conduit including a first end portion, an interme- 
diate section and a second end portion; 
b. a clamp connector secured to said first end portion of said DC-DC CONVERTER WITH SURGE VOLTAGE 
preresgre io Koeuke Harada, Fekeoks, and se: Ohnojo, both 
, : ; i . 
Cc. — a eee to said second end portion of said of Jepan, antiqners to Kgushe Universiiy, Pelmsha, Sagnn 
d. an elongated electric bulb having an illuminating-generat- Filed Jul. 3, 1958, Ser. No. 547,286 
ee : a. ; ; Claims priority, application Japan, Sep. 5, 1989, 1-228194 
ing section and a current receiving section at one of its Int. Cl HO2M 3/335 
distal ends, said current receiving section being secured to yy 'S. Cl. 363—20 6 Claims 
said socket means; 
. plug means secured to said clamp connector; 
. conducting means positioned within said conduit and 
being operatively connected to said socket means and said 
plug means for routing current from a power source to 
said current receiving section of said bulb; 
. a retractable guard slideably mounted upon said interme- 
diate section and second end portion of said conduit to a 
first position where it covers or protects said bulb to a 
second position where it exposes said bulb to enable the 
cleaning or replacement of said bulb; and 
. means for retaining said retractable guard in its said first 
and second positions said means for retaining said retract- 
able guard in said second position comprises a frictional fit 1. A power source apparatus comprising: 
between said conduit and said retractable guard. a direct current source; 


5,099,406 
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a transformer having at least one primary and at least one 
secondary winding; 

a main switching element connected between said direct 
current source and a primary winding of said transformer; 

a primary-side shunt circuit connected in parallel with said 
main switching element, said primary-side shunt circuit 
being a serial connection of a first auxiliary switching 
element and a capacitor; 

at least one secondary-side switching element connected to 
the secondary winding of said transformer; 

at least one secondary-side shunt circuit connected in paral- 
lel with respective secondary-side switching element, said 
secondary-side shunt circuit being a serial connection of a 
second auxiliary switching element and a capacitor; and 

control circuit means connected to said main switching 
element for turning on and off said main switching ele- 
ment to produce a pulse-width-modulated output voltage 
across the secondary winding of said transformer, said 
control circuit means also being connected to said first 
auxiliary switching element of said primary-side shunt 
circuit for operating said first auxiliary switching element 
to turn it off when said main switching element is on and 
to turn said first auxiliary switching element on only when 
said main switching element is off, and said control circuit 
means being further connected to said at least one second 
auxiliary switching element for operating said second 
auxiliary element to turn it on when a respective second- 
ary-side switching element is off and to turn said second 
auxiliary element off when a respective secondary-side 
switching element is on. 


5,099,407 
INVERTER WITH POWER FACTOR CORRECTION 
CIRCUIT 
Richard L. Thorne, 29 A Creekside Cir., Elgin, Ill. 69123 
Filed Sep. 24, 1990, Ser. No. 589,085 
Int. Cl.5 HO2M 5/458 
USS. Cl. 363—37 





1. An inverter circuit including circuitry components 
adapted to perform various functions, said circuitry including: 

means for receiving an AC power input; 

means for modifying said AC power received to a high 
frequency AC output supplied to a load; 

means for storing a DC voltage; 

means for providing power factor correction for the circuit 
by feeding back a portion of the high frequency AC out- 
put as a DC output voltage to said means for storing said 
DC voltage via a current limiting inductor and a DC 
blocking capacitor; 

means for taking said stored DC voltage and providing same 
through a series of devices to a power unit and modifying 
the input in respect of a load placed upon said power unit; 

said circuit further including means for sensing when the 
load is missing and allowing said power unit to remain in 
a standby mode of operation until a load is sensed; and 
further including means for selectively controlling the 
amount of power available to the load. 
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5,099,408 
SYSTEM FOR CONTROLLING A PWM INVERTER 
HAVING DELAY TIME COMPENSATION 
Guo Cheng Chen, Shanghai, China, and Yukio Kawa, Hachioji, 
Japan, assignors to Kasuga Denki Kabushiki Kaisha, Tokyo, 
Japan 
Filed Apr. 27, 1990, Ser. No. 515,564 
Claims priority, application Japan, May 23, 1989, 1-129946 
Int. Cl.5 HO2M 7/5395 
US. Cl. 363—41 


1. A system for controlling a PWM inverter, comprising: 

means for detecting a zero-crossing point of any individual 
phase of a three phase alternating current; 

means for generating a PWM wave which has a level which 


changes responsive to switching elements turning on and 
off and which is inverted in the positive and negative sides 
at every main circuit arm; 

an on-delay circuit means for delaying a level change timing 
of the PWM wave from turning off to on for a short-cir- 
cuit preventing duration; and 

compensation means for compensating a pulse width of said 
PWM wave by expanding and contracting the width of 
the PWM wave of one phase in which a current having a 
polarity of the other two phases flows for two times as the 
short-circuit preventing duration, and by adding the ex- 
panded and contracted waves to said on-delay circuit 
means on the basis of the detected zero-crossinz point; 

wherein said compensation means compensates said pulse 
width by addition or subtraction of a predetermined pulse 
width corresponding to said short-circuit preventing du- 
ration at every 60 degrees and said addition or subtraction 
is performed in different phases in sequence at every 60 
degrees. 


5,099,409 
SEMICONDUCTOR ELECTRIC POWER CONVERSION 
SYSTEM ENABLING FAULT AND/OR 
OVERTEMPERATURE PROTECTION 
Akira Bando; Chikara Tanaka; Keiji Saito, all of Hitachi; Tadao 
Kawai, Katsuta; Eizo Kita, Kyoto; Keiichi Mitsuhashi, Hi- 
kone; Yasuteru Ohno, Kobe, and Hiroto Nakagawa, Mishima, 
all of Japan, assignors to Hitachi, Ltd., Chiyoda and The 
Kansai Electric Power Co., Inc., Osaka, both of, Japan 
Filed Mar. 20, 1990, Ser. No. 496,302 
Claims priority, application Japan, Mar. 20, 1989, 1-68391 
Int. Cl.5 HO2H 7/127; HO2M 7/155 
USS. Cl. 363—54 10 Claims 
1. A semiconductor electric power conversion system com- 
prising a multi-phase bridge circuit composed of semiconduc- 
tors having controllable firing capability and counter-block 
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characteristics and an associated firing instruction circuit, 
comprising: 
an AC input current detection circuit including a plurality of 
rectifying circuits, respective ones of the plurality of 
rectifying circuits converting an AC input current of a 
respective phase of the multi-phase bridge circuit into an 
absolute value, and a highest value selection circuit for 
selecting a highest value of the converted absolute values; 
DC output current detection circuit for detecting DC 
output current appearing on an output side of said bridge 
circuit; 


a firing blocking circuit for preventing signals appearing at 
an output terminal of said firing instruction circuit from 
being directed to said semiconductors; and 

an inner fault relay which is adapted to be actuated only if a 
difference (lac—Idc) between the AC input current Iac 
from said AC input current detection circuit and the DC 
output current Idc from said DC output current detection 
circuit is positive in sign, and if the absolute value of the 
different is equal to or above a predetermined value, said 
inner fault relay being connected to said firing prevention 
circuit for actuating the same. 


5,099,410 
SINGLE PHASE AC POWER CONVERSION APPARATUS 
Deepakraj M. Divan, Madison, Wis., assignor to Wisconsin 
Alumni Research Foundation, Madison, Wis. 
Filed Nov. 13, 1990, Ser. No. 611,961 
Int. Cl.5 HO2M 5/458 
US. Cl. 363—98 





1. Single phase AC power conversion apparatus for convert- 
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ing power from an AC power source at one frequency and 
voltage level to supply power to a load comprising: 

(a) a pair of rectifying devices connected together at a first 
node, one rectifying device connected to conduct into the 
node and the other rectifying device connected to con- 
duct away from the node; 

(b) a pair of capacitors connected together at a second node; 

(c) a pair of controllable turn-off and turn-on switching 
devices connected together at a third node; 

(d) a pair of DC bus lines connecting the pairs of rectifying 
devices, capacitors and switching devices in parallel; and 

(e) control means for controlling the switching of the 
switching devices when the AC power source is con- 
nected to supply AC voltage between the first node and 
the second node such that the voltage between the third 
node and the first node, which is the output voltage pro- 
vided to the load, differs from the voltage provided by the 
AC power source and is at the same frequency as the AC 
power source voltage. 


5,099,411 
DIGITAL METHOD OF CONTROLLING AND 
REGULATING A TURBINE THAT HAS GAS OR STEAM 
FLOWING THROUGH IT AND DEVICE FOR CARRYING 
OUT THE METHOD 

Wilfried Blotenberg, Dinslaken; Bernard Gebhardt, and Ulrich 

Gebhardt, both of Schwelm, all of Fed. Rep. of Germany, 

assignors to MAN Gutehoffnungshiitte AG, Oberhausen, Fed. 

Rep. of Germany 

Filed Jan. 3, 1990, Ser. No. 460,562 

Claims priority, application European Pat. Off., Jan. 14, 1989, 

89100637.1 
Int. Cl.5 GO6F 15/46, 15/16 

US. Cl. 364—133 











1. A digital method for controlling and regulating a turbine 
having gas or steam flowing therethrough, a turbocompressor 
or helical compressor, a gas or steam turbine, or a residual-gas 
expander, comprising the steps of: sensing at a regular rate 
turbine operating parameters as speed, volumetric flow, intake 
pressure, exit pressure temperature of gas or steam, or the like; 
calculating control parameters from said operating parameters 
by at least one control and regulating program with predeter- 
mined reference values; controlling and monitoring operation 
of the turbine in accordance with the calculated control pa- 
rameters for safeguarding against excess speed or surging, said 
control parameters being an intake valve setting, a blade set- 
ting, fuel level, blow-off valve setting, and the like; operating 
at least two computer systems in parallel and at different 
speeds; establishing communications between said at least two 
computer systems; operating a first one of said computer sys- 
tems at a substantially rapid rate with a limited supply of com- 
mands and with an individual control and regulating program 
having a set of reference values; operating a second one of said 
computer systems at a slower rate than said first computer 
system and greater supply of commands than said first com- 
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puter system, said second computer system being operated 


with a plurality of control and regulating programs and sets of 


reference values; acquiring predetermined operating parame- 
ters by said first computer system for calculating control pa- 
rameters and transmitting the control parameters to said tur- 
bine; and selecting a predetermined new control and regulating 
program by said second computer system when operation of 
said turbine is changed. 


5,099,412 
AUTOMATIC CONTROL OF A DISCRETE SYSTEM 
WITH REDUNDANCY MANAGEMENT AND 
PRIORITIZED CONFLICT RESOLUTION 
Gerald B. Kelley, Phoenix, Ariz., assignor to Honeywell, Inc, 
Minneapolis, Minn. 
Filed Sep. 29, 1989, Ser. No. 414,534 
Int. Cl.5 GO6F 15/46; GOSB 13/02 


1. A method for controlling a system comprised of a plural- 
ity of control elements respectively switchable between dis- 
crete states in response to a plurality of input conditions, said 
control elements respectively controlling a state of a plurality 
of resource elements, comprising the steps: 

a) storing data that identifies the state of each of said plural- 
ity of resource elements for a plurality of control element 
state combinations; 

b) storing data that identifies a desired state of each of said 
resource elements for each of said plurality of input condi- 
tions; 

c) storing data assigning a priority to each of said plurality of 
input conditions; 

d) fetching said stored data that identifies the state of said 
plurality of resource elements for one control element 
state combination; 

e) fetching said stored data that identifies a desired resource 
element state for each of said resource elements for one of 
said input conditions; 

f) comparing said fetched stored data in steps d and e, and 
determining the number of said desired resource element 
states that result from said one control element combina- 
tion; 

g) establishing a partial score for said one control element 
combination that is a function of said number of desired 
resource element states and the priority assigned to said 
one of said input conditions; 

h) repeating steps e, f and g for a plurality of input condi- 
tions; 

i) establishing a score for said one control element state 
combination from said partial scores established in step h; 

j) repeating steps d through h for additional configurations 
of control element states; and 

k) selecting a control element state combination on the basis 
of said score. 


OFFICIAL GAZETTE 


MARCH 24, 1992 


; 5,099,413 
SYSTEM WHICH READS TYPE AND POSITION OF 
TASK ELEMENT MARKS ON A MATRIX OF PROGRAM 
TASKS FOR AUTOMATICALLY GENERATING 
PROGRAMS 
Sadashiro Sakai, 21, Higashinakafuri 1 chome, Hirakata-shi, 
Osaka, Japan 
Filed Dec. 6, 1988, Ser. No. 280,436 
Claims priority, application Japan, Dec. 12, 1987, 62-314881 
Int. Cl.5 GO6F 7/06 


U.S. Cl. 395—700 12 Claims 


FREE SETTING TASK ELEMENT 


1. An automatic program generating method comprising the 

steps of: 
a step where a whole work to be processed is divided into a 
plurality of tasks, each task of said work being assigned to 
a row or column of a matrix or a table with the rows and 
columns of said matrix or table intersecting to form a 
plurality of cross-points; 
a step where free-setting task elements, each having a status 
corresponding to at least part of an operand for a program 
statement and each being associated with one or more of 
said tasks, are assigned to the columns or rows of said 
matrix or table; 
said free-setting task elements including 
i) a conditional character free-setting task element, the 
status of which corresponds to at least part of an oper- 
and for a conditional program statement, and 

ii) a consequential character free-setting task element, the 
status of which corresponds to at least part of an oper- 
and for a consequential program statement; 
a step where fixed task element marks, each corresponding 
to an incomplete program part, are assigned to at least one 
of said cross-points of said matrix or table in order to 
designate the association of at least one of said tasks with 
at least one of said free-setting task elements; 
a step where the type and position of the fixed task element 
marks are read by a mark reading device at every task; 
a step where a previously prepared incomplete program 
statement, which comprises a conditional character part 
and a consequential character part, with said parts corre- 
sponding to like types of said fixed task element marks, is 
fetched at every task by statement generating means, and 
step where a program is completed by said statement 
generating means at every task by communicating with 
said reading device to determine the type and position of 
the fixed task element marks so that 
i) said conditional part of said incomplete program state- 
ment is completed by combining said at least part of said 
operand corresponding to said status of said conditional 
character free-setting task element with said conditional 
character incomplete program statement part corre- 
sponding to said conditional fixed task element mark, 
and 

ii) said consequential part of said incomplete program 
statement is completed by combining at least part of 
said operand corresponding to said status of said conse- 
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quential character free-setting task element with said 
consequential character incomplete program statement 
part corresponding to said consequential fixed task 
element mark. 


5,099,414 
INTERRUPT HANDLING IN A MULTI-PROCESSOR 
DATA PROCESSING SYSTEM 

Terence M. Cole, Reading, and Geoffrey Poskitt, College Town, 

both of Great Britain, assignors to International Computers 

Limited, London, England 

Filed Jun. 12, 1989, Ser. No. 364,881 

Claims priority, application United Kingdom, Jun. 24, 1988, 

8810542 
Int. Cl.5 GO6F 13/24 


USS. Cl. 395—200 10 Claims 


Al 
CLEAR ACTIVE BIT 


REMOVE INTERRUPT FROM 
OWN PENDING REGISTER 


a 


1. A data processing apparatus comprising: 

(a) a plurality of data processing modules, each with variable 
priority level, 

(b) distribution means for distributing a plurality of interrupt 
signals in parallel to all the processing modules, 

(c) designation means for designating one of the processing 
modules as an interrupt handler with responsibility for 
handling all the interrupts, and 

(d) means in each processing module, operative when that 
processing module is currently designated as interrupt 
handler by the designation means, for receiving the inter- 
rupt signals from said distribution means and processing 
those interrupt signals, 

(e) each processing module comprising means operative 
whenever the priority level of that processing module 
changes, for determining whether any of the processing 
modules now has a priority level lower than that of the 
currently designated interrupt handler and, if so, for caus- 
ing the role of interrupt handler to be transferred to the 
processing module with lowest priority. 


5,099,415 
GUESS MECHANISM FOR VIRTUAL ADDRESS 
TRANSLATION 
Peter J. Osler, Jericho, Vt., and Fred T. Tong, Hopewell Junc- 
tion, N.Y., assignors to International Business Machines, 
Armonk, N.Y. 
Filed Feb. 15, 1989, Ser. No. 311,666 
Int. Cl.5 GO6F 12/10 
US. Cl. 395—400 19 Claims 
1. An apparatus for translating virtual addresses to real 
addresses in response to a multi-bit signal output by a processor 
and indicative of an effective address, comprising: 

a set of Lookaside Tables, each Lookaside Table in said set 
having a list of address entries therein with the address 
entries arranged in sets across said set of Lookaside Tables 
and each address entry comprising a virtual page index 
and a real frame index; 

a set of validity registers, each validity register containing 
bits having values respectively indicative of the validity of 
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each address entry in a respective Lookaside Table of said 
set of Lookaside Tables; 

indexing means for receiving multi-bit signals output by a 
processor including effective address bits and indexing a 
portion of said effective address bits into said Lookaside 
Tables to compare said portion of said effective address 
bits for a match with each set of address entries in said 
Lookaside Tables 

means for reading out, in response to a match between said 
portion of said effective address bits and a set of address 
entries, the real frame index from each address entry in the 
matched set of address entries, one of which real frame 
indexes is used for incorporation in a real address indica- 
tive signal 

register means for containing bits corresponding to each set 
of address entries, said bits having values respectively 


indicative of the Lookaside Table in each set of address 
entries containing the real frame index most recently-used 
for incorporation in a real address indicative signal; 

means, using said portion of said effective address bits, for 
checking said validity registers and said register means to 
determine the values of the bits therein corresponding to 
the matched set of address entries; and 

guess means for producing a signal to select the real frame 
index, from those real frame indexes read out from the 
matched set of address entries, to be output for incorpora- 
tion in a real address indicative signal, said selection signal 
being in response to 1) the determination of a valid bit in 
the respective validity register for the address entry con- 
taining said selected real frame index and 2) a bit value in 
said register means indicative of the Lookaside Table in 
said matched set in which said real frame index is con- 
tained. 


5,099,416 
AN OPERAND STORAGE COMPARE (OSC) DETECTING 
DEVICE USING COLUMN AND ROW SIGNALS IN A 
BUFFER STORAGE 
Atsushi Tanaka; Tsuyoshi Watanabe; Yasuo Watabe, and Yuka 
Sato, all of Hadano Japan, assignors to Hitachi, LTD., Tokyo 
and Hitachi Computer Engineering Co. LTD., Kanagawa, both 
of, Japan 
Filed Sep. 19, 1989, Ser. No. 409,346 
Claims priority, application Japan, Sep. 21, 1988, 63-237164 
Int. Cl.5 GO6F 9/34, 12/00 
US. Cl. 395—425 7 Claims 

1. An operand store compare (OSC) detecting device in a 

buffer controller, comprising: 

a buffer storage accessed by columns and rows; 

a read-out buffer address array responsive to first real ad- 
dress representing read-out operand data of a first instruc- 
tion for transforming the first real address into a first pair 
including a column address and a row address and for 
outputting said first pair to said buffer storage; 

a write-in buffer address array responsive to a second real 
address representing write-in operand data of a second 
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instruction for transforming said second real address into 
a second pair including a column address and a row ad- 
dress and for outputting said second pair to said buffer 
storage; and 


an OSC detecting section connected with said read-out 
buffer address array and said write-in buffer address array 
for comparing said first pair of a column address and a 
row address with said second pair of a column address and 
a row address to output a detection signal when both the 
pairs coincide with each other. 


5,099,417 
DATA PROCESSING DEVICE WITH IMPROVED 
DIRECT MEMORY ACCESS 
Surendar S. Magar, Colorado Springs, Colo.; James F. Potts, 
Houston, Tex.; Jerald G. Leach, Houston, Tex., and L. Ray 
Simar, Jr., Richmond, Tex., assignors to Texas Instruments 
Incorporated, Dallas, Tex. 
Continuation of Ser. No. 25,443, Mar. 13, 1987, abandoned. This 
application Feb. 19, 1991, Ser. No. 657,282 
Int. Cl.5 GO6F 13/28 
US. Cl. 395—425 
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1. A data processing device, comprising: 

a memory bus for communicating address and data signals; 

a memory, connected to said memory bus, and comprising a 
plurality of addressable memory locations; 

an arithmetic logic unit, connected to said memory bus, for 
executing arithmetic and logical operations on data, said 
data received on said memory bus responsive to address 
signals presented by said arithmetic logic unit on said 
memory bus; 

a DMA bus, connected to said memory, for communicating 
address and data signals; and 

a DMA controller, connected to said DMA bus, for reading 
a first memory location addressable by an address corre- 
sponding to a source address, and for writing the contents 
of said first memory location to a second memory loca- 
tion, said second memory location addressable by an 
address corresponding to a destination address. 
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5,099,418 
DISTRIBUTED DATA DRIVEN PROCESS 

Chao-Kuang Pian; Minh-Tram D. Nguyen, both of Anaheim; 

Theodore E. Posch, Fullerton, all of Calif., and Jeffrey E. 

Juhre, Arlington Heights, Hl., assignors to Hughes Aircraft 

Company, Les Angeles, Calif. 

Filed Jun. 14, 1990, Ser. No. 538,349 
Int. Cl.5 GO6F 13/00, 15/16 

US. Cl. 395—650 


3. A data driven method for coordinating the processing of 
arithmetic tasks in a multiple computer system having a plural- 
ity of arithmetic processors by determining whether an arith- 
metic task is in a blocked condition or is in an execution ready 
condition, said method comprising the following steps: 

receiving data comprising a first arithmetic task including 

input data elements in a first arithmetic processor; 
transferring said data from said first arithmetic processor to 
global memory; 

generating a produce message in said first arithmetic proces- 

sor; 

transferring said produce message to a second arithmetic 

processor; 
determining availability of local memory in said second 
arithmetic processor in response to said produce message; 

transferring said data from said global memory to the local 
memory in said second arithmetic processor in response to 
finding sufficient local memory available; 

generating a consume message in said second arithmetic 

processor; 

transferring said consume message to said first arithmetic 

processor; 

comparing the number of input data elements present in said 

data with a predetermined necessary number to perform 
said first arithmetic task; 

comparing the amount of local memory available with the 

necessary amount required to store the result after per- 
forming said first arithmetic task; 

determining whether said first arithmetic task is in an execu- 

tion ready condition or is in a blocked condition; and 
executing said first arithmetic task when it is in an execution 
ready condition. 


5,099,419 
PIPELINE MICROCOMPUTER HAVING BRANCH 
INSTRUCTION DETECTOR AND BUS CONTROLLER 
FOR PRODUCING AND CARRYING BRANCH 
DESTINATION ADDRESS PRIOR TO INSTRUCTION 
EXECUTION 
Masahiro Nomura, Tokyo, Japan, assignor to NEC Corporation, 
Tokyo, Japan 
Filed Nov. 27, 1989, Ser. No. 441,142 
Claims priority, application Japan, Nov. 25, 1988, 63-298513 
Int. Cl.5 GO6F 9/32, 9/30, 9/38 
U.S. Cl. 395—375 ‘ 3 Claims 
3. A microcomputer for use in combination with a memory 
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which memorizes a sequence of instruction codes and a se- 
quence of data signals, said instruction codes comprising ordi- 
nary instructions and branch instructions, said microcomputer 
comprising: 

(a) bus control means coupled to said memory for accessing 
said memory to selectively control a write-in operation 
and a readout operation of said memory and to thereby 
write and read each of the instruction codes and the data 
signals into and out of said memory as a write-in instruc- 
tion code and a readout instruction code, respectively; 

(b) instruction code memorizing means, coupled to said bus 
control means, for successively memorizing said readout 
instruction code read out of said memory through said bus 
control means to produce the readout instruction code 
memorized therein as an execution instruction code; 

(c) instruction execution means successively supplied from 
said instruction code memorizing means with said execu- 
tion instruction code for executing said execution instruc- 
tion code in a pipeline fashion independently of said write- 
in and said readout operations carried out in said bus 
control means; 

(d) branch instruction detecting means, supplied with said 
readout instruction code from said bus control means, for 
detecting whether or not said readout instruction code 
specifies said branch instruction to produce a branch 
destination instruction request signal on detection of said 











branch instruction before the branch instruction is exe- 
cuted in said instruction execution means in said pipeline 
fashion; 

(e) a pointer buffer for holding a reference address derived 
from said readout instruction code to produce a held 
reference address; 

(f) a buffer selector for selecting either one of said reference 
address and said held reference address to produce a first 
selected address; 

(g) a fixed value generator for generating a fixed value; 

(h) an additional selector, responsive to said fixed value and 
said readout instruction code sent from said bus control 
means and coupled to said branch instruction detecting 
means, for selecting either one of said fixed value and a 
readout address derived from said readout instruction 
code as a second selected address; 

(i) an address adder for summing up said first selected ad- 
dress and said second selected address to produce a sum 
address which specifies a branch destination address of 
said branch destination instruction code; and 

(j) means for supplying said sum address to said bus control 
means; 

(k) said bus control means being for carrying out said read- 
out operation from said sum address prior to execution of 
said branch instruction in said instruction execution 
means. 
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5,099,420 
METHOD AND APPARATUS FOR LIMITING THE 
UTILIZATION OF AN ASYNCHRONOUS BUS WITH 
DISTRIBUTED CONTROLLED ACCESS 

George J. Barlow, Tewksbury; John W. Bradley, and Edward F. 

Getson, Jr., both of Peabody, all of Mass., assignors to Bull 

HN Information Systems Inc., Billerica, Mass. 

Filed Jan. 10, 1989, Ser. No. 295,639 
Int. Cl.5 GO6F 9/00, 13/36 

US. Cl. 395—325 


24. A method of preventing the saturation of an asynchro- 
nous bus network coupled in common to a plurality of data 
handling units in which data is asynchronously transferred 


between different ones of said units during bus cycles of opera- 
tion granted on a priority basis controlled by a priority net- 
work included as part of said bus network, said priority net- 
work being distributed to each of said plurality of units, said 
method comprising the steps of: 
including as part of a bus interface of each of a number of 
said units, a bus saturation detector circuit; 
monitoring bus cycle activity by connecting an input of said 
bus saturation detector to a predetermined line of said bus 
network; 
setting said detector circuit to a first state at the start of a 
data transfer by a processor included in said each of a 
number of units; 
switching said detector circuit from said first state to a sec- 
ond state when said detector circuit detects an occurrence 
of an unused bus cycle; 
testing the state of said detector circuit at the end of said data 
transfer interval by said processor for determining if said 
bus network is being saturated; and, 
throttling down the rate at which data is being transferred 
by said processor in a predetermined manner when the 
state of said detector circuit indicates that said bus net- 
work is saturated until said bus network is no longer being 
saturated. 


5,099,421 

VARIABLE LENGTH PIPE OPERATIONS SEQUENCING 
Daniel J. Buerkle, Newark Valley, and Ngai, Agnes Y., Endwell, 

both of N.Y., assignors to International Business Machine 

Corporation, Armonk, N.Y. 

Filed Dec. 30, 1988, Ser. No. 292,292 
Int. Cl.5 GO6F 9/38 

USS. Cl. 395—375 39 Claims 

1. A data processing system for executing a sequence of 
instructions in such a manner as to improve performance, said 
data processing system comprises; 
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an execution processing unit for receiving said sequence of 
hardwired instructions, 

an instruction pre-processing unit for independently receiv- 
ing said sequence of hardwired instructions, 

at least one storage unit for storing said sequence of hard- 
wired instructions and from which said execution process- 
ing unit and said instruction pre-processing unit receive 
said sequence of hardwired instructions, 

an instruction bus connected to said execution processing 
unit, 

said instruction pre-processing unit, and said storage unit for 
carrying said sequence of hardwired instructions to said 
execution processing unit and said instruction pre-process- 
ing unit from said storage unit, 

a data bus connected to said execution processing unit for 
carrying storage data from said storage unit to said execu- 
tion processing unit, said execution processing unit exe- 
cuting said sequence of hardwired instructions in conjunc- 
tion with said storage data, said execution processing unit 
executing each of said sequence of hardwired instructions 
in a pipeline structure, 











said sequence of instructions comprising a first and second 
group of hardwired instructions, each instruction in said 
first group of hardwired instructions having a single pipe- 
line structure, said second group of hardwired instructions 
having a plurality of pipeline structures, 

said single pipeline structure and said plurality of pipeline 
structures comprising a plurality of sections, each section 
being executed by said execution processing unit in a 
single section execution time interval, each of said plural- 
ity of pipeline structures comprising a different minimum 
number of said sections, said single pipeline structure 
having a minimum number of said sections, 

said executing processing unit having at least a stack and 
non-stack processing mode, said execution processing unit 
executing said sequence of hardwired instructions and said 
instruction pre-processing unit selecting a processing 
mode for each hardwired instruction in said second group, 
and 

said pipeline structure for each instruction executed mini- 
mizes total execution time for said sequence of hardwired 
instructions by eliminating unused sections of pipeline 
structure. 


5,099,422 
COMPILING SYSTEM AND METHOD OF PRODUCING 
INDIVIDUALLY CUSTOMIZED RECORDING MEDIA 
R. Scott Foresman, La Jolla; Michael G. Slade, San Francisco; 
John M. Moscicki, La Jolla, all of Calif.; Kathleen B. Keilty, 
Minneapolis, Minn., and Terence P. Shek, San Francisco, 
Calif., assignors to Datavision Technologies Corporation (for- 
merly Excnet Corporation), San Francisco, Calif. 
Continuation-in-part of Ser. No. 850,239, Apr. 10, 1986, Pat. No. 
4,863,384, This application Mar. 17, 1989, Ser. No. 324,896 
Int. Cl.5 GO6F 15/22, 15/24 
U.S. Cl. 364—401 35 Claims 
1. An individually customized compiling system for record- 
ing information onto storage media devices, comprising: 
data base memory means for storing a group of recipient 


OFFICIAL GAZETTE 


MARCH 24, 1992 


information signals indicative of a group of customized 
recipient information segments to be compiled selectively; 

presentation memory means for storing a group of pre- 
recorded signals indicative of a group of general informa- 
tion segments to be compiled selectively; 

recording means for storing a compiled group of recorded 
segments customized for a given recipient onto individual 
ones of the storage media devices, said recorded segments 
arranged in a predetermined order and including selected 
segments of said customized recipient information and 
selected segments of said general information segments; 

relational means for causing certain ones of said group of 
customized information segments to be retrieved from 























| 


said data base memory for compiling purposes and for 
selecting which ones of said general information segments 
are to be compiled therewith; 

sequencing means responsive to said relational means for 
generating a customizing signal indicative of a predeter- 
mined order in which the selected ones of said general 
information segments are to be compiled with said re- 
trieved customized information segments retrieved from 
said data base memory means; 

said recording means responsive to said customizing signal 
for storing the selected ones of said general information 
segments and the retrieved customized information seg- 
ments in said predetermined order onto individual ones of 
the storage media devices. 





5,099,423 
METHOD AND APPARATUS FOR ACCOUNT 
SETTLEMENT IN AN ATM 
Harry T. Graef; Kevin H. Newton; Timothy B. Allison, and 
Jeffrey M. Eastman, all of Stark County, Ohio, assignors to 
Diebold, Incorporated, Canton, Ohio 
Division of Ser. No. 931,010, Nov. 17, 1986, Pat. No. 4,871,085, 
which is a continuation of Ser. No. 749,960, Jun. 27, 1985, 
abandoned. This application Jun. 22, 1989, Ser. No. 370,216 
Int. Cl.5 GO6F 15/30 
U.S. Cl. 364—406 5 Claims 
1. A system for keeping accounts between a plurality of 
institutions having affiliated customers who provide identify- 
ing information to and receive documents of value from a 
plurality of document dispensing machines; and a plurality of 
entities supplying documents to said machines; 
wherein each of said machines includes at least one remov- 
able container for holding documents prior to dispense 
therefrom; and 
wherein said accounts are computed and stored in a com- 
puter means for computing amounts owed by said institu- 





MARCH 24, 1992 


tions to said entities responsive to signals representative of 
said customers and said dispensed documents generated 
by said machines, said computer means including a pro- 
cessor and a memory, said memory including data on said 
customers, institutions, entities, and accounts; 

wherein an improvement in said system comprises: 

a machine readable indicia on said containers, said indicia 
having a first arrangement associated with a first entity 
supplying documents in a first container; 


means in said machines for reading said indicia when said 
first container is positioned therein and for generating first 
signals representative of said arrangement; and 

wherein said computer means receives said first signals, 
identifies said first entity and computers amounts owed to 
said first entity by said institutions for documents received 
by their affiliated customers. 


5,099,424 
MODEL USER APPLICATION SYSTEM FOR CLINICAL 
DATA PROCESSING THAT TRACKS AND MONITORS A 
SIMULATED OUT-PATIENT MEDICAL PRACTICE 


USING DATA BASE MANAGEMENT SOFTWARE 
Barry Schneiderman, 5 Hills Acre Pk (Snell Rd.), Lee, N.H. 
03820, assignor to Barry Schneiderman, Lee, N.H. 
Filed Jul. 20, 1989, Ser. No. 383,180 
Int. Cl.5 GO6F 15/21, 15/42 
US. Cl. 364—413.02 















































1. A computer data entry routine for entering and storing 
either electrocardiographic (EKG) or chest x-ray (CXR) test 
results from a lab test request document in a primary care 
out-patient setting, including: 

means for loading first patient data into the computer to 

create a data record, said first patient data reflecting EKG 
or CXR diagnostic abnormalities, 
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means for defining a plurality of data fields for use in identi- 
fying said data record, 

means for recalling previously entered test result data per- 
taining to said EKG or CXR test currently being entered 
to accompany as compiled, encoded parameter data the 
current said EKG or CXR test results in said data record, 

means for automatically transferring said parameter data 
into a master lab record assigned to said patient, said 
transferring occurring concurrently with the creation of 
said data record, 

means for identifying the circumstance which prevailed at 
the time the lab test request was made, said identified 
circumstance dictating the manner in which the data 
record is referenced at a later point in time. 


5,099,425 
METHOD AND APPARATUS FOR ANALYZING THE 
SEMANTICS AND SYNTAX OF A SENTENCE OR A 
PHRASE 
Kanno: Yuji; Kenji Nagao, beth of Kawasaki, and Kenichi Udea, 
Tokyo, ali of Japan, assignors to Matsushita Electric Indus- 
trial Co., Ltd., Japan 
Filed Sep. 11, 1989, Ser. No. 405,163 
Claims prierity, application Japan, Dec. 13, 1988, 63-314047 
Int. Cl.5 GO6F 15/38 


US. Cl. 364—419 5 Claims 


1. In a computer executing a process of expressing semantic 
structures wherein semantic structures of morphemes, words, 
phrases, and a sentence are stored in a storage of the computer 
in a format of a group having at least zero items, a method of 
analyzing semantics, comprising the steps of: 

reading out the semantic structures from the storage; 

collecting at least two of the readout semantic structures 

into a parallel semantic structure; 
storing the parallel semantic structure into the storage; 
examining the parallel semantic structure, correcting the 
parallel semantic structure, generating a new semantic 
structure on the basis of the parallel semantic structure, 
and storing the new semantic structure into the storage; 

wherein the collecting step comprises deriving the parallel 
semantic structure in a format of a first group, said first 
group including therein: 

1) all items having equal contents in all noticed semantic 
structures of morphemes, words, phrases, and a sen- 
tence; and 

2) a second group obtained for each of the noticed seman- 
tic structures by excluding the items contained in 1) 
from a third group of items of each said noticed seman- 
tic structure. 
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5,099,426 
METHOD FOR USE OF MORPHOLOGICAL 
INFORMATION TO CROSS REFERENCE KEYWORDS 
USED FOR INFORMATION RETRIEVAL 

Richard G. Carigren, Gaithersburg, Md., and William D. Mo- 

dlin, Boca Raton, Fla., assignors to International Business 

Machines Corporation, Armonk, N.Y. 

Filed Jan. 19, 1989, Ser. No. 299,181 
Int. Cl.5 GO6F 15/38; GO6G 7/60 


US. Cl. 364—419 14 Claims 


Make Vocabulary List of All Words In Text. 
Determine Frequency of Each Word in Text 


Look Up Lama of Each Text Word In 
Morphology Dictionary 
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1. A data processing method for building a compressed book 
file, comprising the steps of: 

inputting a word morphology dictionary into a data proces- 
sor, said dictionary including a list of lemmas and linguis- 
tic variant words corresponding to said lemmas in said list; 

inputting a document text into said data processor; 

compiling a vocabulary list of each word in said document 
text in said data processor; 

looking up in said morphology dictionary, a lemma for each 
word from said document text, to identify missing lemmas 
from said vocabulary list; 

adding said missing lemmas to said vocabulary list to form an 
augmented word list; 

assigning word numbers (WN) to words in said augmented 
word list; 

compiling a word number - to - lemma number (WN/LN) 
list relating word numbers (WN) of words in said aug- 
mented word list to their corresponding lemmas, as repre- 
sented by a lemma number (LN); 

identifying a lemma number (LN) for each word in said 
document text by obtaining a word number (WN) from 
said augmented word list and finding a corresponding LN 
from said WN/LN list; 

compiling a lemma number - to - text location list for a 
location of each word in said document text; 

substituting a corresponding token for each said word in said 
document text, forming a compressed tokenized text of 
said document text; and 
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outputting a compressed book file including said augmented 
word list, said word number/lemma number list, said 
compressed tokenized text and said lemma number - to - 
text location list. 


5,099,427 
Patent Not Issued For This Number 


5,099,428 
SHIFTING CONTROL SYSTEM FOR AUTOMOTIVE 


AUTOMATIC POWER TRANSMISSION WITH NEURON 


COMPUTER WITH REFINED DATA SAMPLING AND 
SHIFTING PATTERN RECOLLECTION 
CHARACTERISTICS 


Hiroshi Takahashi, Kanagawa, Japan, assignor to Nissan Motor 


Company, Limited, Yokohama, Japan 
Filed Jan. 9, 1990, Ser. No. 462,413 
Claims priority, application Japan, Jan. 9, 1989, 1-3284 
Int. Cl.5 B60K 41/06 


US. Cl. 364—424.1 


1. In an automotive vehicle: 

an automatic transmission shiftable in speed ratios; 

means for detecting a plurality of predetermined parameters 
related to driving conditions in which said automotive 
vehicle is involved and generating a plurality of output 
signals indicative of said plurality of predetermined pa- 
rameters detected, respectively; 

means for modifying some of said plurality of output signals 
and generating modified output signals; 

switch means manually operable by a driver of said automo- 
tive vehicle; 

a programmable computer based control unit operatively 
coupled with said detecting means, said modifying means 
and said switch means, said programmable computer 
based control unit being operative according to associa- 
tron logic or neuron logic and including 

means for forming driving pattern data out of said plurality 
of output signals and said modified output signals and 
storing said driving pattern data correlated to an output of 
said switch means; 

means for updating said driving pattern data under a prede- 
termined condition of said automotive vehicle; and 

means for recollecting said driving pattern data upon receiv- 
ing said output signals and said modified output signals 
which generally represent said driving pattern data; and 

means responsive to said driving pattern data recollected for 
effecting shift control of said automatic transmission. 
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5,099,429 
ADAPTIVE SYSTEM FOR CONTROLLING AN ENGINE 
ACCORDING TO CONDITIONS CATEGORIZED BY 
DRIVER’S INTENT 
Mikihiko Onari, Kokubunji; Teruji Sekozawa, Kawasaki, and 
Motohisa Funabashi, Sagamihara, all of Japan, assignors to 
Hitachi, Ltd., Tokyo, Japan 
Division of Ser. No. 179,542, Apr. 8, 1988, Pat. No. 4,889,280. 
This application Dec. 15, 1989, Ser. No. 451,135 
Claims priority, application Japan, Apr. 8, 1987, 62-84743 
The portion of the term of this patent subsequent to Feb. 6, 2007, 
has been disclaimed. 
Int. C1.5 FO2B 3/00; FO2D 41/34 
U.S. Cl. 364—431.05 47 Claims 
1. An automatic adaptive control method for controlling an 
engine of a vehicle, comprising the steps of: 
maintaining in storage a plurality of different engine control 
conditions, each having at least one unique parameter for 
engine control; 
detecting a driver’s action to the vehicle; 
detecting a vehicle operating condition; 
discriminating a current engine control condition from 
among the engine control conditions in accordance with 
the detected driver’s action and vehicle operation condi- 


judging whether the current discriminated engine control 
condition is different from the previous discriminated 
engine control condition to show a transition between 
different engine control conditions; 

adjusting the parameter associated with the current discrimi- 
nated engine control condition in accordance with said 
judging; and 

storing the current discriminated engine control condition 
and its parameter in memory to become the next previous 
discriminated engine control condition. 


5,099,430 
METHOD AND APPARATUS FOR CONTINUOUSLY 
SUPPRESSING UNWANTED ROTATIONAL 
PHENOMENA IN A ROTATING BODY 
Joseph Hirsch, 4746 59th St., San Diego, Calif. 92115 
Filed Oct. 28, 1988, Ser. No. 264,136 
Int. Cl.5 GOIM 1/28, 1/36; GO1H 11/06 
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1. For a body rotating on an axis and having a moment of 
inertia relative to said axis, a system for dynamically suppress- 
ing dynamic imbalance of said body relative to said axis of 
rotation, comprising: 


(a) means for selectively varying the magnitude and phase of 
the moment of inertia of said rotating body relative to said 








axis of rotation in at least one pair of radial planes on ° 


opposite sides of the center of mass of the rotating body 
while said body is in-place and rotating, said means for 
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varying the moment of inertia being responsive to control 

signals, 

(b) means for sensing a condition of imbalance with respect 
to said axis of rotation, and for communicating pertinent 
parameters of said sensed imbalance to a control means, 

(c) the control means comprising: 

(1) means responsive to parameters communicated by the 
sensing means for selecting trial and imbalance correc- 
tion variations in the magnitude and phase of the mo- 
ment of inertia of the rotating body, and 

(2) means for producing said control signals correspond- 
ing to said selected variations in the magnitude and 
phase of the moment of inertia of said rotating body. 


5,099,431 
AUTOMATED RE-WORK SHOP ORDER SCHEDULING 
SYSTEM 
Bharath Natarajan, Marietia, Ga., assignor to International 
Business Machines Corporation, Armonk, N.Y. 
Filed Oct. 23, 1989, Ser. No. 425,611 
Int. Cl.5 GO6F 15/46 


1. An automated re-work order scheduling and dispatch 
system for implementation on a computer, said system provid- 
ing for a customer re-work order schedule as orders arrive, to 
aid a user in making decisions that will improve a re-work 
scheduling process, comprising the steps of: 

monitoring production release orders and existing status of 

the orders on a shop floor; 

simulating the manufacturing environment subject to a dis- 

ruption caused by an introduction of re-work orders based 
on defined management criteria of order tardiness, cycle 
time and work-in-process inventory; and 

providing the user with a capability for testing to see if a 

revised schedule based on said defined management crite- 
ria of tardiness, cycle time and work-in-process inventory 
is acceptable. 


5,099,432 
METHOD FOR DETERMINING MACHINING PROCESS 
IN NUMERICAL CONTROL INFORMATION 
GENERATING FUNCTION 
Yasushi Fukaya; Akira Hibi, and Yuto Mizukami, all of Oogu- 
chi, Japan, assignors to Kabushiki Kaisha Okuma Tekkosho, 
Aichi, Japan 
Filed Aug. 31, 1989, Ser. No. 401,058 
Claims priority, application Japan, Aug. 31, 1988, 63-217241 
Int. Cl.5 GO6F 15/46 
U.S. Cl. 364—474,25 9 Claims 
1. A machining method for determining numerical control 
information in a numerical control machine tool apparatus, 
said method comprising: 
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inputting workpiece data denoting an initial shape of a work- 
piece which is to be machined; 

inputting product data denoting a desired final shape of the 
workpiece after it has been machined; 

determining a machining area of the workpiece based on the 
workpiece data and the product data; 

dividing the machining area of the workpiece into plural 
machining locations; 

preparing the numerical control information based on the 
plural machining locations; and, 

machining a workpiece based on the numerical control 
information; 





wherein said machining area is divided into an inner diame- 
ter machining location and an outer diameter machining 
location, and each of the thus divided locations is further 
divided into a longitudinal machining location and an end 
face machining location. 


5,099,433 
HIGH-SPEED MACHINING SYSTEM 
Takashi Iwagaya, Hachioji, Japan, assignor to Fanuc Ltd., 
Minamitsuru, Japan 
PCT No. PCT/JP88/00892, § 371 Date Apr. 17, 1989, § 102(e) 
Date Apr. 17, 1989, PCT Pub. No. WO89/02621, PCT Pub. 
Date Mar. 23, 1989 
Continuation of Ser. No. 342,534, filed as PCT/JP88/00892, 
Sep. 3, 1988, abandoned. 
This PCT application Sep. 3, 1988, Ser. No. 733,064 
Claims priority, application Japan, Sep. 10, 1987, 62-226792 
Int. Cl.5 GO6F 15/46 
US. Cl. 364—474.31 
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1. A high speed machining method for machining a curve 
while interpolating pulses at high speed, comprising the steps 
of: 

(a) dividing first data of the curve into second data repre- 

senting fine amounts of movement; 

(b) storing headers which represent header addresses of the 

second data; 

(c) designating the header addresses by a custom macro; 

(d) sequentially reading the second data indicated by the 

header addresses designated by the custom macro; and 


(e) sequentially pulse-interpolating the second data during a 
constant time interval. 


3 Claims 
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5,099,434 

CONTINUOUS-TIME OPTICAL NEURAL NETWORK 
Harold M. Stoll, Rancho Palos Verdes, and Li-Shing Lee, Tor- 

rance, both of Calif., assignors to Northrop Corporation, Los 

Angeles, Calif. 
Continuation of Ser. No. 220,769, Jul. 18, 1988, abandoned. This 

application Aug. 3, 1990, Ser. No. 562,294 
Int. Cl. GO6F 15/18 


US. Cl. 395—25 21 Claims 


OPTICAL 
INTERCONNECT 
MATRIX,R 


v¥ ORIL;t) . 
1. An optical neural network for finding at least one mini- 
mum of a system energy function comprising 

means for forming an array of saturable optical amplifiers 
into an optical neuron array having inputs and outputs, 

means for forming an adaptive and bipolar global optical 
interconnect for multiplying the outputs of said optical 
neuron array by an interconnect matrix and for optically 
interconnecting the result to the inputs of said array to 
form a recurrent, resonant network, 

optical input means for receiving an input signal and for 
structuring the interconnect matrix from an inputted train- 
ing set, and 

means for supplying gain to achieve convergent, resonant 
operation of said network so that operation of said optical 
neural network finds system energy function minima. 


5,099,435 
METHOD AND APPARATUS FOR CONVERSION OF 
OUTLINE CHARACTERS TO BITMAP CHARACTERS 
John S. Collins, Boston; Michael Yudis, Belmont, and Philip G. 
Apley, Allston, all of Mass., assignors to Bitstream, Inc., 
Cambridge, Mass. 
Filed Mar. 31, 1989, Ser. No. 331,494 
The portion of the term of this patent subsequent to Nov. 15, 
2005, has been disclaimed. 
Int. Cl.5 GO6F 3/14 
US. Cl, 395—150 


1. A method for use in generating from an outline represen- 
tation of a character a bitmap representation therefor, at a 
selectable point size and resolution, the outline representation 
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being defined relative to a high-resolution em-square and the 
bitmap representation being defined in terms of a low resolu- 
tion em-square, such method comprising the steps of: 

a) defining, for at least one dimension, a plurality of control 
zones, each having at least a starting control edge and an 
ending control edge, within the high-resolution em- 
square, each zone preferably corresponding to a typo- 
graphic feature of the character; 

b) defining, for at least one dimension, a plurality of interpo- 
lation zones, each having at least a starting edge and an 
ending edge; 

c) arranging said interpolation zones to produce the best 
typographic quality in the bitmap representation of the 
character. 


5,099,436 
METHODS AND APPARATUS FOR PERFORMING 
SYSTEM FAULT DIAGNOSIS 
Patricia M. McCown, Creskill, and Timothy J. Conway, High- 
land Park, both of N.J., assignors to Allied-Signal Inc., Mor- 
ris Township, Morris County, N.J. 
Filed Nov. 3, 1988, Ser. No. 266,722 
Int. Cl.5 GO6F 15/18 


1. A method for diagnosing faults in a system under test 
comprising the steps of: 

analyzing a first representation of said system under test to 
obtain a first list of suspect components and a ranking for 
each of said suspect component that indicates a level of 
suspicion: 

pointing to a component in a structural model of said system 
under test according to said ranking list of suspect compo- 
nents; 

analyzing said structural model starting at said component; 
and 

outputting a maintenance option to be performed on said 
system as a result of said analysis. 


5,099,437 
EMISSIONS MONITORING AND TRACKING SYSTEM 
Eugene H. Weber, Long Beach, Calif., assignor to Fugitive 
Emissions Control, Inc., Long Beach, Calif. 
Filed Oct. 9, 1990, Ser. No. 595,262 
Int. Cl.5 GO6F 15/42 
U.S. Cl. 364—550 14 Claims 

1. An apparatus for monitoring emissions from an emissions 

release point, comprising: 

a machine-readable identification code disposed at the point; 

a portable code reader which reads the identification code 
and provides an identification signal representative 
thereof; 

a portable sensor which senses the emissions from the release 
point and provides a sense signal representative of those 
sensed emissions; 

a portable data collector coupled to the code reader and to 
the sensor which directly receives the identification signal 
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and the sense signal and records the identification and 
sense signals as data; and 


a main computer which receives the recorded data and 
compares the sense data to a predetermined threshold and 
reports the result of the comparison. 


5,099,438 
METHOD FOR ON-LINE MONITORING AND CONTROL 

OF THE PERFORMANCE OF AN ELECTRIC ARC 

FURNACE 
George Gulden, Jr., Lyndhurst, and Kenneth W. Penkal, Me- 
dina, both of Ohio, assignors to Ucar Carbon Technology 
Corporation, Danbury, Conn. 
Filed Aug. 28, 1989, Ser. No. 398,968 
Int. Cl.5 GOIN 27/00; GO5B 13/00 


USS. Cl. 364—550 3 Claims 
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2. A method for on-line monitoring and control of the per- 
formance of an electric arc furnace in which an electric arc is 
established between a plurality of graphite electrodes and a 
charge of metal in the manufacture of steel, with power to the 
furnace supplied from a power supply having a three phase 
transformer for melting and refining said charge under condi- 
tions in which a foamy slag is formed above the liquified metal 
during the period of metal refining, comprising the steps of: 

(a) monitoring electrical data from the arc furnace represen- 

tative of the electrical conditions and electrical power 
delivered to the furnace; 

(b) measuring the primary reactive power on the primary 

side of said three phase transformer; 

(c) calculating a Stability Factor (SF) from said electrical 

data in accordance with the following algorithm: 


ing Reactance * 100 


Stability Factor = 200 — Short Circuit R = 


Where: 


measured Megavars 


Operating Reactance = 
at 3* [Electrode Current (calculated) ] 
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-continued 


. 
Electrode Current (calculated) = —MfZ4°N__ 


34* Vprimary 


Short Circuit Reactance=Constant which is derived by 
submerging the electrodes into the liquid steel bath and 
performing the following calculation: 


Reactance (at short circuit) = ——Megavars_ 
3 * Current? * N2 


Where: 
Megavars= measured primary reactive power; 
Current= measured average primary current 
N=transformer voltage ratio 
(d) periodically compiling a report of furnace conditions 
wherein one entry in said report is said Stability Factor; 
(e) monitoring said Stability Factor; and 
(f) varying said foamy slag in said furnace in response to the 
monitored level of said Stability Factor. 


5,099,439 
SELF-DIAGNOSABLE FUEL-PURGING SYSTEM USED 
FOR FUEL PROCESSING SYSTEM 
Chiaki Saito, Kanagawa, Japan, assignor to Nissan Motor Com- 
pany, Limited, Yokohama, Japan 
Filed Jun. 22, 1990, Ser. No. 541,983 
Claims priority, application Japan, Jun. 26, 1989, 1-160634 
Int. Cl.5 FO2M 39/00 


USS. Cl. 364—551.01 10 Claims 


1. A diagnosing system for a fuel-purging system used for a 
fuel processing system, said fuel purging system causing a fuel 
to be introduced from a fuel tank into a canister packed with an 
absorbent for absorbing the fuel thereon, and causing the fuel 
absorbed onto the absorbent to be introduced into an engine, 
said diagnosing system comprising: 

first detecting means for detecting a fuel purging condition 

in which the fuel absorbed onto the absorbent of the 
canister is supplied to the engine, to produce a first signal 
representative of the fuel purging condition; 

second detecting means for monitoring an air/fuel ratio in an 

exhaust gas from the engine to produce a second signal 
representative of the air/fuel ratio; 

third detecting means for monitoring temperature in the 

canister to produce a third signal representative of the 
temperature in the canister; and 

discriminating means for determining abnormality of the 

fuel-purging system on the basis of the second and third 
signal values when the fuel-purging condition is detected. 
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5,099,440 
PROBABILITY ADAPTATION FOR ARITHMETIC 
CODERS 

William B. Pennebaker, Carmel, and Joan L. Mitchell, Ossi- 
ning, both of N.Y., assignors to International Business Ma- 
chines Corporation, Armonk, N.Y. 

Division of Ser. No. 193,170, May 3, 1988, Pat. No. 4,933,883, 
which is a continuation of Ser. No. 805,163, Dec. 4, 1985, 
abandoned. This application Jan. 5, 1990, Ser. No. 461,210 

Int. Cl.5 GO6F 15/20 


USS. Cl. 364—554 19 Claims 
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5. A computer-implemented method of adapting the value of 
an estimated probability of the occurrence of a given binary 
symbol, to reflect its estimated probability of occurrence in 
actual data, during the coding of an actual data stream of 
binary symbols representing physical entities, comprising the 
steps of: 

storing in computer memory only m probabilities in an n-bit 

precision table, where m is an integer less than 2” and 2” is 
the number of possible estimated probabilities; 

limiting the m probabilities in said table to include only 

allowed estimated probabilities, wherein an allowed esti- 
mated probability has a coding inefficiency for at least one 
possible estimated probability value that is a minimum 
relative to the coding inefficiencies for all other possible 
estimated probabilities at said one possible estimated prob- 
ability value; 

selecting a first position in said table, and identifying a pre- 

scribed set of next positions from said first position; 
setting a pointer at said first position; 

monitoring said actual data stream of binary symbols being 

coded; and 

moving said pointer from said first table position to one of 

said next positions, in response to the occurrence of said 
given binary symbol in said data stream being monitored, 
to adapt the value of the estimated probability of said 
symbol, when indicated, to reflect the estimated probabil- 
ity of said occurrence, during the coding of said data 
stream. 


5,099,441 
METHOD FOR DETERMINING THERMAL 
CONDUCTIVITY INCORPORATING DIFFERENTIAL 
SCANNING CALORIMETRY 

Victor F. Mazzio, Rochester, N.Y., assignor to Eastman Kodak 

Company, Rochester, N.Y. 

Filed May 31, 1988, Ser. No. 200,288 
Int. Cl.5 GO6F 15/20; GOIN 25/18 

USS. Cl. 364—557 1 Claim 

1. A method for determining the thermal conductivity K of 
a material of unknown thermal conductivity utilizing a differ- 
ential scanning calorimeter comprising the steps of: 

(a) forming cylindrical samples of equal diameters and of 
different lengths L of reference materials having known 
thermal conductivity K values; 

(b) forming cylindrical samples having lengths L and diame- 
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ters corresponding to the samples of step (a) of a material 

of unknown thermal conductivity K; 

(c) subjecting each sample to the following steps in a differ- 
ential scanning calorimeter: 

1. Equilibrate each sample and said scanning calorimeter 
at 30.00° C. 

2. Initialize the temperature of said scanning calorimeter 
to 30.00° C. 

3. Hold the sample isothermally for 5 min. 

4. Ramp the temperature of said scanning calorimeter at 
2.00° C./min to 60.00° C. 

5. Measure the temperature of each sample, at the end 
contacting said scanning calorimeter, at each 5° C. rise 
in said scanning calorimeter between 30.00° C. and 
60.00° C.; 


PLOTTER 
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6. Hold the sample isothermally for 5 min; 

(d) forming a Q divided by L value for each sample at each 
5° C. interval between 30° C. and 60° C. wherein Q is the 
value of heat flow through a sample; 

(e) forming a Q divided by L library of values for each 
reference sample and for each sample of unknown mate- 
rial of different length L at the same temperatures; 

(f) forming a thermal conductivity versus Q divided by L 
computation for each reference sample and for each sam- 
ple of unknown material of different length at the same 
temperature utilizing the library of values of step (e); and 

(g) comparing the computations of step (f) associated with a 
sample of unknown material against the computations of a 
reference sample of known K to determine the thermal 
conductivity K of the sample of unknown material. 


5,099,442 

FURNACE TEMPERATURE CONTROL APPARATUS 

USING ADJUSTMENT INPUT 

Katsuhisa Furuta, 44-15 Minami Oizumi 4-Chome, Nerima-ku, 
Tokyo, Japan; Iwao Ashahi; Akinori Ito; Nobuhisa Akaba, 
and Chitoshi Yamada, all of Tokyo, Japan, assignors to Oh- 
kura Electric Co., Ltd. and Katsuhisa Furuta, both of Tokyo, 
Japan 
Filed Oct. 30, 1990, Ser. No. 605,692 

Claims priority, application Japan, Nov. 4, 1989, 1-286042 

Int. Cl.5 GO5D 23/30; GO6F 15/46 


USS. Cl. 364—557 12 Claims 


1. A furnace temperature control apparatus for controlling 
inside temperatures (y) at selected points of a furnace having 
heaters so as to repeatedly run the furnace in a certain operat- 
ing pattern of temperature change with time, said apparatus 
comprising: 

a preset value memory storing preset temperature values (r) 

of the operating pattern for certain points in the furnace; 
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sensors measuring the inside temperature (y); 

an output memory connected to the sensors to store mea- 
sured inside temperatures (y); 

a controller adapted to generate output signals to the heaters 
in response to simultaneous application of said inside 
temperatures (y) and at least one of the preset temperature 
values (r) and adjustment input (f) to the controller, said 
output signals from the controller forming at least a part of 
manipulating variable signals (u) applicable to the heaters 
of the furnace; 

an enlarged system including said furnace and said control- 
ler; 

an adjustment input memory adapted to store the adjustment 
input (r) for each cycle of said repetition, and connected 
to at least one point of the enlarged system so as to apply 
the adjustment input (fr) thereto in synchronism with the 
application of the inside temperatures (y) to the controller; 

an adder connected to the preset value memory and the 
output memory so as to determine errors (e) between the 
preset temperature values (r) and latest inside tempera- 
tures (y); 

a dual system model with respect to said enlarged system 
being connected to said adder and disconnected from the 
preset temperature values (r); and 

an adjustment input generator connected to both the dual 
system model and the adjustment input memory so as to 
renew the adjustment input (f) based on a combination of 
the adjustment input (r) values in preceding cycle of said 
repetition and output (v) from the dual system model in 
response to application of the errors (e) thereto. 


5,099,443 
SYSTEM FOR CORRECTING WHEEL SPEED DATA 
DERIVED ON THE BASIS OF OUTPUT OF WHEEL 
SPEED SENSOR 
Akira Higashimata, and Yoshiki Yasuno, both of Kanagawa, 
Japan, assignors to Nissan Motor Company, Limited, Yoko- 
hama, Japan 
Filed Nov. 16, 1988, Ser. No. 271,831 
Claims priority, application Japan, Nov. 17, 1987, 62-291595 
Int. Cl.5 B6OT 8/32 
US. Cl. 364—565 


1. A system for deriving data representative of a rotation 
speed of a vehicular wheel, comprising: 

a sensor means for monitoring the wheel rotation, to pro- 
duce wheel speed representative data; 

first means for storing wheel speed representative data 
which is derived from an immediately preceding deriva- 
tion timing; 

second means for periodically deriving wheel speed varia- 
tion on the basis of said wheel speed representative data 
stored in said first means and monitored and produced by 
the sensor means at predetermined regular times; 

third means for deriving a difference between wheel speed 
variations derived from a current derivation timing and an 
immediately preceding derivation timing, on the basis of 
said wheel speed representative data stored in said first 
means and monitored and produced by the sensor means; 
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fourth means for detecting whether said difference is outside 
of a predetermined range, for modifying said wheel speed 
variation derived from the current derivation timing on 
the basis of the detection result, so that the difference 
derived with respect to the modified wheel speed varia- 
tion and said wheel speed variation derived from the 
current derivation timing is within said predetermined 
range, and for replacing said wheel speed variation with 
the modified wheel speed variation and otherwise replac- 
ing it with said wheel speed variation derived by said 
second means for the current derivation timing; and 

fifth means for deriving said wheel rotation speed data on 
the basis of said wheel speed data stored in said first means 
and said replaced wheel speed variation derived from said 
fourth means. 


5,099,444 
PERIPHERAL DATA ACQUISITION TRANSMISSION 
AND CONTROL DEVICE 
Dennis A. Wilson, Wauconda Township, Lake County, and 
Mark S. Williamsen, Harwood Heights, both of Ill., assignors 
to Ansan Industries, Ltd., Rockford, Ill., a part interest 
Filed May 9, 1989, Ser. No. 350,115 
Int. Cl.5 GO6F 3/00 


USS. Cl. 364—709.09 72 Claims 


1. A peripheral data acquisition, transmission and control 
device which is connected between a central processor of a 
computer and a keyboard thereof for receiving data, such as 
measurement data, translating said data into code accepted by 
the central processor and outputting said data in a manner 
emulating keystrokes to said central processor, said device 
including: 

signal receiving means for receiving signals indicative of any 
alphabetical, numerical, and control input which can be 
created on a keyboard; 

a microprocessor programmed to translate said received 
signals into keyboard code signals and having an input 
thereof connected to an output of said signal receiving 
means 

signal output means connected to an output of said micro- 
processor for sending the translated code signals to the 
central processor of the computer; said signal receiving 
means and said signal output means comprising a bidirec- 
tional data line and; 

discrete connector elements for connecting said device to 
said keyboard and to said central processor. 


5,099,445 
VARIABLE LENGTH SHIFTER FOR PERFORMING 
MULTIPLE SHIFT AND SELECT FUNCTIONS 

Charles F. Studor, and Robert Skruhak, both of Austin, Tex., 

assignors to Motorola, Inc., Schaumburg, Ill. 

Filed Dec. 26, 1989, Ser. No. 457,051 
Int. Cl.5 GO6F 7/00 

US. Cl. 364—715.08 13 Claims 

1. A shifter in an integrated circuit for performing a plurality 
of shift operations on an operand, comprising: 

control means, for providing at least one control signal of a 
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plurality of control signals in response to a selected shift 
operation; 

a plurality of cells, ordered from a leftmost cell to rightmost 
cell, for storing the operand, each cell thereof storing a bit 
of the operand; 

shift path means coupled to said plurality of cells and to said 
control means, for receiving said at least one control 
signal of said plurality of control signals, and for selec- 


tively coupling each cell to either, an adjacent cell, or a 
cell separated by a predetermined number of intervening 
celis; and 

return means coupled to said plurality of cells and to said 
control means, for coupling each of a predetermined set of 
cells of said plurality of cells to a corresponding cell in 
response to a boundary condition of said selected shift 
operation. 


5,099,446 
DATA TRANSFER APPARATUS AND DATA TRANSFER 
SYSTEM 
Kazuya Sako; Masaaki Nagami; Takeshi Chono; Shoji Fujimoto, 
and Katsumaro Yasu, all of Kobe, Japan, assignors to Fujitsu 
Ten Limited, Hyogo, Japan 
PCT No. PCT/JP88/00431, § 371 Date Dec. 28, 1988, § 102(e) 
Date Dec. 28, 1988, PCT Pub. No. WO88/08606, PCT Pub. 
Date Nov. 3, 1988 
PCT Filed Apr. 28, 1988, Ser. No. 295,949 
Claims priority, application Japan, Apr. 28, 1987, 62-105536; 
May 14, 1987, 62-118285; May 30, 1987, 62-135387; Jul. 28, 
1987, 62-187996; Aug. 26, 1987, 62-211585; Dec. 1, 1987, 
62-183890; Dec. 1, 1987, 62-304898 
Int. Cl.5 GO6F 7/38 
US. Cl. 364—748 


4. A data transfer apparatus for serially transferring input 
data from an external device or output data to an external 
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device in the form of floating decimal point data or fixed 
decimal point data, comprising: 

a mantissa shift register for storing a plurality of bits repre- 
senting the mantissa of floating decimal point data or a 
plurality of bits representing fixed decimal point data: 

an exponent shift register for selectively storing either the 
exponent of said floating decimal point data or other 
arbitrary data, said exponent shift register having the same 
bit length as said mantissa shift register, and 

terminals through which the contents of the mantissa shift 
register and the contents of the exponent shift register are 
separately transferred to or from an external device, 

wherein a clock signal from a clock signal generating source 
is applied in common to the mantissa shift register and the 
exponent shift register, and wherein the mantissa shift 
register and the exponent shift register are operated in 
synchronism with each other. 


5,099,447 
BLOCKED MATRIX MULTIPLICATION FOR 
COMPUTERS WITH HIERARCHICAL MEMORY 
Mathew Myszewski, Stow, Mass., assignor to Aliant Computer 
Systems Corporation, Littleton, Mass. 
Filed Jan. 22, 1990, Ser. No. 467,962 
Int. Cl.5 GO6F 15/347 
U.S. Cl. 364—754 


1. A method of reducing the effects of memory latency in the 
multiplication of two matrices by a hierarchical memory com- 
puter system, said method comprising the steps of: 

generating by a processor, in a first series of generating 

operations, scalar-vector products of scalars from a vector 
of one of said matrices, and a vector of the other of said 
matrices, for successive ones of said scalars, 
accumulating said products as they are generated, 
generating, in a next series of said generating operations, 
further scalar-vector products of scalars from a next vec- 
tor of said one of said matrices, and a next vector of said 
other of said matrices, for successive ones of said scalars 
from said next vector of said one of said matrices, 
accumulating said further products as they are generated, 
fetching from slower memory into faster memory of a mem- 
ory hierarchy of said computer system, during a time 
period overlapping the currently executing one of said 
generating operations, the next said scalar to be operated 
upon, so that said fetched next scalar is available for the 
next of said generating operations sooner than if it were to 
be retrieved directly from said slower memory at the 
onset of said next operation, and 
fetching from said slower memory into said faster memory, 
during a time period overlapping the currently executing 
one of said first series of generating operations, a scalar in 
said next vector of said other of said matrices, so that said 
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trieved directly from said slower at the onset of said next 
series of generating operations. 


5,099,448 
MATRIX-VECTOR MULTIPLICATION APPARATUS 
Gregory K. Myers, San Francisco; Nerman A. Peppers, Bel- 
ment; James R. Young, Palo Alto, all of Calif., and Kazuo 
Katsuki, Tokyo, Japan, assignors to Nippon Sheet Glass Co., 
Ltd., Osaka, Japan 
Filed Jun. 28, 1989, Ser. No. 373,110 
The pertion of the term of this patent subsequent to Jun. 26, 
2007, has been disclaimed. 
Int. Cl.5 GO6G 7/16; GO6GE 3/00 


1. A matrix-vector multiplication apparatus for performing 
multiplications between an input vector and a matrix, compris- 
ing: 

parallel operation units each assigned to each digit of a 


multi-scale, multi-digit code representing a component of 
the matrix, and summing means for combining outputs 
from said parallel operation units, 

each of said parallel operation units including: 

a display for displaying a plurality of components constitut- 
ing the vector to produce a radiant image pattern, 

a replication optical system for optically replicating a vector 
image displayed on said display into multiple images, the 
number of which images corresponds to the number of 
rows of the matrix; 

a mask array comprising multilevel transmission elements 
each having transmittance proportional to one digit value 
of each matrix component, said transmission elements 
producing products between the components of the vec- 
tor and the matrix when the vector image radiance passes 
through the mask array; and 

photosensors each of which is arranged to detect an intensity 
of light of each replicated vector image having passed 
through said mask array and sum up the products to pro- 
duce one digit value of a multiplication operation, 

said summing means producing a digit-weighted sum of all 
digits outputs from said operation units to produce a com- 
ponent of an output vector. 


5,099,449 
INDUSTRIAL CONTROLLER WITH VARIABLE I/O 
UPDATE RATE 
Dennis J. Dombrosky, Willoughby Hills, and Kendal R. Harris, 
Mentor, both of Ohio, assignors to Allen-Bradley Company, 
Inc., Milwaukee, Wis. 
Filed Jul. 17, 1989, Ser. No. 381,141 
Int. Cl.5 GO6F 15/46 
U.S. Cl. 395—800 3 Claims 
1. An I/O scanner for an industrial processor exchanging 


fetched next vector is available for said next series of I/O data with I/O units during events, the I/O scanner com- 


generating operations sooner than if it were to be re- 


prising: 
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image table means for storing the I/O data associated with 
the events; 

I/O service means coupled to image table means for per- 
forming an identified current event in which data is ex- 
changed, at an execution time, between a selected I/O unit 
and the image table; 

event table storage means for storing event data for each I/O 
module, the event data including a current permissive time 
and a current mandatory time for the performance of the 
events, and an even duration for the performance of the 
event; 

real time clock means for indicating a current time; 

scheduler means reading the current time from the real time 
clock and the event data from the event table storage 











means for identifying the current event to be performing 

by the I/O service means, the scheduler means including 

means for identifying a first event in the event table with 
the earliest current permissive time; 

means for identifying a second event in the event table 
with the earliest current mandatory time; 

means for identifying the first event as the identified cur- 
rent event if the earliest current permissive time plus the 
first event duration is less than the earliest current man- 
datory time, and otherwise identifying the second event 
as the identified current event; and 

an updating means communicating with the real time clock 

and the I/O service means and reading the execution time 

of the identified current event and for updating the event 

table to determine a next event. 


5,099,450 
COMPUTER FOR REDUCING LAMBDA CALCULUS 
EXPRESSIONS EMPLOYING VARIABLE CONTAINING 
APPLICATIVE LANGUAGE CODE 
Klaus J. Berkling, Fayetteville, N.Y., assignor to Syracuse Uni- 
versity, Syracuse, N.Y. 
Filed Sep. 22, 1988, Ser. No. 247,622 
Int. Cl.5 GO6F 9/30, 9/302, 9/38, 13/00 
U.S. Cl. 395—800 12 Claims 
1. A computer including an input unit, an arithmetic-logic 
unit, a memory unit, a control unit, an output unit, and signal 
means connected to each of said units to permit signal commu- 
nication between each of said units, wherein 
said input unit comprises means for encoding a plurality of 
source elements into a plurality of respective binary 
words, each of said source elements being one of a plural- 
ity of element-types, including a lambda, an application, 
and a variable type, said plurality of source elements 
representing a problem expression in graph form, and 
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means for loading said binary words into respective stor- 
age locations in said memory unit, 

said output unit comprises means for retrieving stored binary 
words from said memory unit and means for decoding said 
retrieved binary words for output, and 

said control unit comprises, 

problem means, coupled to said memory unit, for fetching 
the binary encoded source elements of said problem ex- 
pression from said memory unit, 

means, coupled to said problem means, for generating a 
result expression from at least one of the source elements 
of said problem expression, 

means, coupled to said generating means and said memory 
unit, for storing said result expression into contiguous 
locations of a result area of said memory unit, said result 
expression comprising a plurality of address pointers to 
pre-identified source elements of said problem expression, 

result means, coupled to said memory unit, for fetching said 
result expression from the result area of said memory unit, 

means, coupled to said result means and said memory unit, 
for writing said result expression into contiguous locations 
of a shared environment area of said memory unit, 

environment means, coupled to said memory unit, for fetch- 
ing said result expression from the environment area of 
said memory unit, and 

means, coupled to said memory unit, for comparing at least 








INCLUDING 
DECODING 
FUNCTIONS, 








one storage location from the result area of said memory 
unit with at least one storage location from the environ- 
ment area of said memory unit to monitor the storage 
capacity of the result area and the environment area, 

means to operate said computer in at least three basic modes, 
that further include 

a first mode, wherein said problem expression is read from 
said memory unit, a result expression is generated there- 
from and said result expression is written into said result 
area of said memory unit as a plurality of address pointers, 
said computer operating in said first mode until said prob- 
lem means fetches either a lambda or a variable type 
source element, 

upon detection of a lambda type source element, a second 
mode, wherein said result expression is read from said 
result area of said memory unit and written into said 
environment area of said memory unit, said computer 
operating in said second mode until a predetermined num- 
ber of binary words are written into the environment area, 
after which said computer switches back into said first 
mode, 

upon detection of a variable type source element, a third 
mode, wherein the variable type source element operates 
as an index into the environment area of said memory unit, 
said environment area being accessed by said computer 
and an address location in said memory unit computed 
where a pointer to an argument expression is stored. 
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5,099,451 
MEMORY ARRAY WITH ELECTRICALLY 
PROGRAMMABLE MEMORY CELLS AND 
ELECTRICALY UNPROGRAMMABLE, UNERASABLE 
MEMORY CELLS, BOTH TYPES OF MEMORY CELLS 
HAVING FLOATING GATE TRANSISTORS 
Laurent Sourgen, Aix en Provence; Gilles Lisimaque, Le Jas, 
and Jean Devin, Aix en Provence, all of France, assignors to 
SGS-Thomson Microelectronics S.A., Gentilly, France 
Filed Nov. 16, 1988, Ser. No. 272,123 
Claims priority, application France, Nov. 20, 1987, 87 16063 
Int. Cl.5 G11C 16/04, 17/12 
US. Cl. 365—185 3 Claims 


1. A memory array of cells comprising floating gate transis- 
tor electrically programmable memory cells, and floating gate 
transistor read-only memory cells which cannot be written or 
erased; each floating gate transistor having a channel; the 
channel of the floating gate transistor of each read-only mem- 
ory cell being selectively doped with impurities or not doped 
with impurities depending on whether a programmed state or 
an unprogrammed state is desired; means for reading the elec- 
trically programmable memory cells and the read-only mem- 
ory cells with each cell being read producing a voltage corre- 
sponding to information stored therein, said means for reading 
comprising means for comparing the voltage of the cell being 
read with a first reference voltage if the cell being read is an 
electrically programmable cell, or with a second and different 
reference voltage if the cell being read is a read-only memory 
cell. 


5,099,452 
SEMICONDUCTOR MEMORY INCLUDING REDUCED 
CAPACITIVE COUPLING BETWEEN ADJACENT BIT 
LINES 
Hiroyuki Yamakoshi, and Hidehiro Asai, both of Tokyo, Japan, 
assignors to NEC.Corporation, Tokyo, Japan 
Filed Jun. 27, 1989, Ser. No. 371,904 
Claims priority, application Japan, Jun. 27, 1988, 63-158731 
Int. Cl.5 G11C 7/02, 11/407 
US. Cl. 365—190 

1. A semiconductor apparatus, comprising: 

a predetermined number of memory cells, each storing a 
binary information; 

a plurality of complementary bit line paris, wherein two of 
said complementary bit line pairs are coupled to a corre- 
sponding memory cell of said memory cells, and wherein 
two of said complementary bit line pairs are accessible to 
each of said corresponding memory cell; 

a plurality of sense amplifier circuits, each of said sense 
amplifier circuits being connected to a corresponding one 
of said complementary bit line pairs for amplifying a signal 


2 Claims 
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level difference between bit lines of said corresponding 
complementary bit line pair; and 

a plurality of grounded lines, each of said grounded lines 
having a fixed potential and being provided between 


adjacent ones of said complementary bit line pairs so as to 
avoid the formation of a line-to-line capacitance which is 
normally produced between two adjacent bit lines of 
different adjacent complementary bit line pairs. 


5,099,453 
CONFIGURATION MEMORY FOR PROGRAMMABLE 
LOGIC DEVICE 
Randy C. Steele, Southlake, Tex., assignor to SGS-Thomson 
Microelectronics, Inc., Carrollton, Tex. 
Filed Sep. 29, 1989, Ser. No. 414,712 
Int. Cl.5 G11C 7/00 
US. Cl. 365—229 


6. A power supply for a programmable logic device having 
input/output buffers and volatile memory elements, compris- 
ing: 

a power supply input pin for supplying power to the device; 

a battery housed with the device as an integral unit; and 

power loss detect circuitry connected to said input pin and 

to said battery, wherein the volatile memory elements 
include bits for configuring at least one of the input/out- 
put buffers to operate either for input or for output de- 
pending on a value stored in the bit, wherein said battery 
is electrically connected to the volatile memory elements 
when power loss is detected by said power loss detect 
circuitry, and-wherein said battery is electrically isolated 
from the input/output buffers. 
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5,099,454 
LIQUID PRESENCE DETECTOR HAVING A 

COMPOSITE WAVEGUIDE FOR ACOUSTIC WAVES 
Eugéne Dieulesaint, Saint Maur; Daniel Royer, Sainte Gene- 

vieve Des Bois, and Olivier Legras, Bourges, all of France, 

assignors to Materiel et Auxiliaire de Signalisation et de 

Controle Pour L’Automation, Courbevoie, France 

Filed Jul. 19, 1990, Ser. No. 555,302 
Claims priority, application France, Jul. 20, 1989, 89 09805 
Int. Cl.5 GO1S 15/08 


US. Cl. 367—99 11 Claims 
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1. A liquid presence detector having a composite waveguide 

for acoustic waves, the detector comprising: 

(a) a metal waveguide mounted on a support and having a 
first free end situated in a zone which is not accessible by 
the liquid, and a second free end situated inside a recepta- 
cle containing a liquid, beneath a predetermined plane at 
the level where the presence or absence of liquid is to be 
detected; 

(b) transducer means disposed in the vicinity of said first free 
end; and 

(c) electronic processing means comprising: 

(i) circuits for producing excitation pulses at a predeter- 
mined frequency fj, which pulses are applied periodi- 
cally to the transducer means to create incident acoustic 
waves in the waveguide; and 

(ii) circuits for detecting pulses delivered by the trans- 
ducer means in response to an echo of the incident 
acoustic waves from the second free end of the wave- 
guide in the absence of liquid; 

wherein the waveguide has a solid cylindrical top first por- 
tion of small section having an outside diameter of a first 
value di and fixed to a support, and a cylindrical rigid 
bottom second portion whose outside diameter has a 
second value d2 greater than said first value d1, said sec- 
ond portion extending the cylindrical first portion down- 
wards and being connected thereto by a short linking 
portion, and wherein the value of the predetermined fre- 
quency f; is selected in such a manner that the acoustic 
wave trains propagate in the cylindrical first portion at the 
group velocity of low frequency waves and propagate in 
the cylindrical second portion at the minimum group 
velocity corresponding to the point of inflection in the 
curve of phase velocity as a function of frequency. 
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5,099,455 
PASSIVE ACOUSTIC AQUATIC ANIMAL FINDER 
APPARATUS AND METHOD 
Jorge M. Parra, 7332 Grand Blvd., New Port Richey, Fla. 34652 
Filed Jul. 2, 1990, Ser. No. 545,954 
Int. Cl.5 GO1S 3/80 


U.S. Cl. 367—120 34 Claims 


1. Aquatic animal finder apparatus comprising: 

1) passive transducer means for converting sounds, includ- 
ing bio-soundwaves from a living source traveling in a 
body of water, to electrical signals, said body of water 
having a top surface and a bottom surface, 

2) means for causing said transducer to scan about a selected 
axis, 

3) filter means connected to receive said electrical signals 
from said transducer means and eliminate from said elec- 
trical signals all man-made signals of a periodic character 
and pass bio-sound electrical signals, 

4) discriminator means connected to said filter means, said 
discriminator being programmed to pass a predetermined 
pattern of bio-soundwave electrical signals constituting a 
sonic profile of a selected aquatic animal, 

5) means for determining the direction of a selected aquatic 
animal. 


5,099,456 
PASSIVE LOCATING SYSTEM 
Donald R. Wells, Villa Park, Calif., assignor to Hughes Aircraft 
Company, Los Angeles, Calif. 
Filed Jun. 13, 1990, Ser. No. 537,544 
Int. C1.5 G01S 3/80 
U.S. Cl. 367—127 


1. A locating system comprising: 

a receiver for generating digital time domain signal samples 
related to a signal source; 

a transform processor for generating digital frequency do- 
main signal samples in response to the digital time domain 
signal samples generated by said receiver; 

an adder circuit for generating the digital summed frequency 
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domain signal samples as pseudo noise digital summed 
frequency domain signal samples that are suitable for 
correlation processing by selectively adding the plurality 
of digital frequency domain signal samples from the array 
of digital frequency domain signal sampled generated by 
said transform processor; 

a time difference processor for generating time difference 
signal samples by processing the digital summed signal 
samples generated by said adder circuit, said time differ- 
ence processor including a correlation processor for gen- 
erating the time difference signal samples by correlation 
processing of the pseudo noise digital summed signal 
samples generated by said adder circuit; and 
location processor for generating a location parameter 
defining location of a signal source in response to the time 
difference signal samples generated by said time difference 
processor. 


5,099,457 
ACOUSTIC WAVE REFLECTOR CAPABLE OF 
WORKING UNDER DEEP SUBMERSION 

Jean-Claude Giannotta, Laurent du Var; Robert Gagno, La 

Garde, and Eric Sernit, Mouans Sartoux, all of France, assign- 

ors to Thomson-CSF, Puteaux, France 

Filed Dec. 21, 1990, Ser. No. 631,429 
Claims priority, application France, Dec. 29, 1989, 89 17432 
Int. Cl.5 HO4B 11/00 

US. Cl. 367—131 5 Claims 


1. An acoustic wave reflector capable of working under 
deep submersion, that includes a reflecting plate, a perforated 
plate, means to keep the reflecting plate parallel to the perfo- 
rated plate, without joining them acoustically to each other, 
and to demarcate a sheet of air between these plates, forming 
an acoustic reflector with the reflecting plate, means to main- 
tain the imperviousness between the two plates on their periph- 
ery, and a flexible membrane fixed to the periphery of the 
perforated plate on the other side from the reflecting plate to 
form an inflatable cavity communicating with the sheet of air, 
the stiffness of the means to keep the two plates parallel to each 
other, as compared with the stiffness of the flexible membrane, 
being such that, under the external pressure of submersion, the 
inflatable cavity gets retracted by pushing the air towards the 
sheet of air without any substantial reduction in the thickness 
of this sheet of air. 
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5,099,458 
UNDERWATER DETECTION SYSTEM 
Sumio Takaki, Nishinomiya, Japan, assignor to Furuno Electric 
Co., Ltd., Hyogo, Japan 
PCT No. PCT/JP89/00910, § 371 Date Apr. 27, 1990, § 102(e) 
Date Apr. 27, 1990, PCT Pub. No. WO90/02958, PCT Pub. 
Date Mar. 22, 1990 
PCT Filed Sep. 4, 1989, Ser. No. 474,048 
Claims priority, application Japan, Sep. 5, 1988, 63-222071 
Int. C1.5 HO4B 11/00 


US, Cl. 367—134 7 Claims 


1. An underwater detection system having a transmitter 
being at a first position in water and transmitting information 
resulting from radiating and receiving ultrasonic wave signals 
and representative of underwater conditions in a neighborhood 
of the first position, and a receiver disposed at a second posi- 
tion spaced apart from the first position and receiving the 
information from the transmitter, the transmitter provided 
with a transmitting and receiving transducer for radiating 
ultrasonic wave search signals and receiving echo signals 
resulting from the search signals and the receiver provided 
with an indicator for displaying the received information, the 
transmitter comprising: 
a transmission side memory for storing echo signals pro- 
duced by the transmitting and receiving transducer; 

means for writing the echo signals into the transmission side 
memory in a manner that periods for writing the echo 
signals into the memory become longer as time elapses 
from an instant at which an ultrasonic wave search signal 
is radiated; and 

means for reading the echo signals stored in the transmission 

side memory at constant periods and for transmitting the 
signals to the second position. 


5,099,459 
PHASED ARRAY ULTROSONIC TRANSDUCER 
INCLUDING DIFFERENT SIZED PHEZOELECTRIC 
SEGMENTS 

Lowell S. Smith, Schenactady, N.Y., assignor to General Elec- 

tric Company, Schenactady, N.Y. 

Filed Apr. 5, 1990, Ser. No. 504,765 
Int. Cl.5 HO4R 17/00 

US. Cl. 367—153 
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1. An ultrasonic transducer comprising: 

a plurality of segments of electro-acoustically active mate- 
rial, said plurality including first and second segments; 

a plurality of electrically independent ultrasonic transducer 
elements arranged in an array; 
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each of said elements comprising at least one of said seg- 
ments, a signal electrode and a ground electrode, and at 
least one of said elements including more than one of said 
segments electrically connected together so as to operate 
as a single element; and 

said second segment having a height which is at least 110% 
of the height of said first segment, said height being mea- 
sured parallel to the face of the array. 


5,099,460 
SONAR TRANSDUCER 
Alfred Poturnicki, Jr., Duxbury; John Pagliarini, Jr., Ocean 
Bluff; Thomas Baldasarre, Bridgewater; Mario Delara, Bos- 
ton, and James Traft, Milton, all of Mass., assignors to Sea- 
beam Instruments, Inc., Westwood, Mass. 
Filed Aug. 13, 1990, Ser. No. 565,730 
Int. Cl.5 HO4R 17/00 
U.S. Cl. 367—157 


1. In a sonar transducer of the type having energy conver- 
sion means, substantially cylindrical support means, substan- 
tially cylindrical piezoelectric ceramic ring means situated 
around said support means and paper means interposed be- 
tween said support means and said ceramic ring means, the 
improvement comprising a layer of potting compound situated 
between said paper means and said ceramic ring means. 


5,099,461 
UNDERWATER ELECTROACOUSTIC TRANSDUCERS 
James W. Fitzgerald, 81 Faire Harbour Pl., New London, Conn. 
06320-4710 
Filed Feb. 14, 1989, Ser. No. 310,195 
Int. Cl.5 HO4R 17/00 
U.S. Cl. 367—160 
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11. An improved vibratile element, suitable for use in a 
transducer, comprised of: a free-free flexure bar; means for 
electromechanically driving said bar in flexural vibration over 
a band of frequencies having as its central frequency a fre- 
quency substantially corresponding to the lowest free-free 
flexural vibrational mode of the said bar; means for mounting 
said flexure bar substantially at the two nodal lines characteris- 
tic of the said lowest free-free flexural vibrational mode of the 
said bar, said mountings having elastomeric members partially 
isolating said mountings from the vibrations of said flexure bar; 
two modified end sections lying outside of the nodal lines of 
the said free-free flexure bars which are rigidly attached to the 
central portion of said free-free bar and extend at substantially 
right angles to, and on the same side of, central portion of said 
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bar, where said end sections would provide substantially the 
same total inertia, both translational and rotational, taken about 
the nodal lines, as would be provided by uniform end sections 
extending outside of the nodal liens and parallel to the central 
portion of said free-free flexure bar. 


5,099,462 
CONSTRUCTION HAT TIMEPIECE APPARATUS 
Robert E. Karowski, 260 Main St., Apt. 2C, Leeds, Mass. 01053 
Filed May 2, 1991, Ser. No. 694,683 
Int. Cl.5 G04B 37/00 
USS. Cl. 368—10 


1. A construction hat timepiece apparatus, comprising, 

a hat shell defining a generally semi-spherical configuration, 
including a concave cavity, with the hat shell including a 
lower continuous edge, and the lower continuous edge 
mounting a brim flange fixedly thereto, with the brim 
flange extending exteriorly of the hat shell, and the brim 
flange including a bottom surface, the bottom surface 
mounting a clock member thereon, and 

wherein the bottom surface includes a first magnetic plate, 
and the clock member includes a rear face, the rear face 
mounting a second magnetic plate fixedly thereto, 
wherein the second magnetic plate is magnetically attrac- 
tive to the first magnetic plate for selective mounting of 
the clock member to the first magnetic plate, and further 
including a fiber optic cable housing, the fiber optic cable 
housing mounting a fourth magnetic plate fixedly thereto, 
with the hat shell mounting a third magnetic plate to an 
exterior surface of the hat shell to permit selective secure- 
ment of the fourth magnetic plate to the third magnetic 
plate, and a fiber optic cable matrix directed from the fiber 
optic cable housing to the clock member to effect selec- 
tive illumination of discrete portions of the clock member, 
and 

wherein the fiber optic cable housing includes an illumina- 
tion bulb contained therewithin, and a battery positioned 
within the fiber optic cable housing, and an on/off switch, 
wherein the on/off switch effects selective illumination of 
the illumination bulb, and the fiber optic cable matrix is 
positioned adjacent the illumination bulb at a rear terminal 
end of the fiber optic cable matrix, and further including a 
sheath in surrounding relationship relative to the fiber 
optic cable housing interiorly of the housing, and wherein 
the fiber optic cable sheath extends exteriorly of the hous- 
ing surrounding the fiber optic cable matrix, and the fiber 
optic cable matrix includes respective first, second, third, 
and fourth fiber optic cable, and 

wherein a respective first, second, third, and fourth fiber 
optic cable include a respective first, second, third and 
fourth respective projection end, each projection end 
extending radially into and fixedly mounted through a side 
of a clock housing mounting the clock member, and the 
clock member including a forward face, wherein each 
projection end is positioned on the forward face of the 
clock member, and each projection end is spaced apart 
ninety degrees relative to an adjacent projection end. 
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5,099,463 
PORTABLE ELECTRONIC MEDICATION DOSAGE 
INSTRUCTION AND ALARM DEVICE 
Harry A. Lloyd, 11101 Sweetwood La., Oakton, Va. 22124; 
Timothy Jones, 17 Court St. P.O. Box 160, Windsor, Va. 
23487, and Dan C. Dunn, 23 Hearthstone Rd., Monroe, Conn. 
06468 


Filed May 2, 1991, Ser. No. 694,786 
Int. Cl.5 G04B 47/00; A47B 67/02 
US. Cl. 368—10 


1. A medication dosage instruction and alarm device com- 
prising: 

at least one medication module including a chamber and a 
medication bottle present sensor for detecting whether a 
medication bottle is located in the chamber and generating 
a detection signal indicative thereof; 

a control panel including at least one operator control de- 
vice and a visual display unit; 

an alarm indicator; 

a rechargeable power supply; and 

control circuitry coupled to the medication bottle present 
sensor, the operator control device, the visual display unit 
and the rechargeable power supply, the control circuitry 
including programming means for storing at least one 
alarm time corresponding to the medication module dur- 
ing a programming mode in response to an input signal 
received from the operator control device and clock 
means for generating a real time clock signal indicative of 
a current time; 

wherein the control circuitry compares the stored alarm 
time with the current time during an operating mode and 
activates the alarm indicator when the programmed alarm 
time is equal to the current time, and deactivates the alarm 
indicator when the detection signal generated by the 
medication bottle present sensor indicates that a medica- 
tion bottle has been returned to the chamber. 


5,099,464 
MAGNETO OPTICAL DISK RECORDING APPARATUS 
INCLUDING A PLURALITY OF CONNECTED 
RECORDING UNIT BUFFER MEMORIES 
Yasuaki Maeda, Tokyo, Japan, assignor to Sony Corporation, 
Tokyo, Japan 
PCT No. PCT/JP88/01201, § 371 Date Jul. 25, 1989, § 102(e) 
Date Jul. 25, 1989, PCT Pub. No. WO89/05509, PCT Pub. 
Date Jun. 15, 1989 
PCT Filed Nov. 28, 1988, Ser. No. 391,568 
Claims priority, application Japan, Nov. 30, 1987, 62-301845 
Int. Cl. G11B 13/04, 7/09, 7/095 
US. Cl. 369—13 7 Claims 
1. A disk recording apparatus in which input data are re- 
corded on a recording medium having recording tracks in 
which absolute address information is prerecorded, compris- 
ing: 
memory buffer means receiving the input data and dividing 
said data into predetermined recording units for sequential 
storage in respective serially connected recording unit 
buffer memories included in said memory buffer means; 
data selecting means connected to said memory buffer means 
for reading out said recording units of stored input data 


ELECTRICAL 


2569 


from a selected on of said serially connected recording 
unit buffer memories; 

means for recording said recording units read out from said 
selected one of said buffer memories in selected tracks of 
the recording medium; 

means for monitoring the prerecorded absolute address 
information from said recording medium, responsive to 
said recording means, while said means for recording is 
recording said recording units on said recording medium 
and producing an output signal; and 

control means connected to said data selecting means and 
being responsive to said output signal from said means for 
monitoring for detecting the existence of an abnormal 


condition, from the recording medium, based on the abso- 
lute address information then being monitored, for con- 
trolling a position of said means for recording from a 
present point on a track to a previous point on a track at 
which an abnormal condition was detected and calculat- 
ing an amount of recording units that were supposed to be 
recorded in a track or tracks between said present point 
and said previous point, and for controlling said data 
selecting means to read out said stored recording units 
from a one of said serially connected buffer memories that 
is past a recording start point by an amount of recording 
units equal to said calculated amount of recording units 
and reading out that buffer memory to the means for 
recording. 


5,099,465 

COMPACT-DISC CHANGER WITH MAGAZINE AND 

PLAYBACK SECTION THAT ARE MOVABLE RELATIVE 
TO EACH OTHER 

Erich Geiger, Unterkirnach, and Peter Mahr, Konigsfeld- 

Weiler, both of Fed. Rep. of Germany, assignors to Deutsche 

Thomson-Brandt GmbH, Hannover, Fed. Rep. of Germany 
PCT No. PCT/EP88/00366, § 371 Date Jan. 6, 1989, § 102(e) 

Date Jan. 6, 1989, PCT Pub. No. WO88/09033, PCT Pub. 

Date Nov. 17, 1988 

PCT Filed May 3, 1988, Ser. No. 299,805 

Claims priority, application Fed. Rep. of Germany, May 7, 

1987, 3715164 
Int. Cl.5 G11B 17/22, 17/26 


USS. Cl. 369—36 10 Claims 


1. A compact disc changer comprising: a playback section; a 
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magazine with compartments for holding compact discs; 
means for moving said playback section and said magazine 
relative to each other up and down for removing compact 
discs from said magazine; means for scanning optically the 
compact discs in said magazine compartments to attain a pre- 
determined relative position between said playback section and 
said magazine for removing a selected disc; and light conduc- 
tors extending into said magazine compartments for detecting 
compact discs in said compartments with peripheral rims that 
do not reflect light. 


5,099,466 
MULTIDISK CONTAINING PLAYER INCLUDING 
MAGAZINE HAVING A HOUSING WITH SEPARABLE 
UPPER AND LOWER HALF PORTIONS 
Tomomichi Kimura; Akira Shimizu; Kenji Wakatsuki, and 
Tutomu Ogawa, all of Saitama, Japan, assignors to Pioneer 
Electronic Corporation, Tokyo, Japan 
Filed Oct. 26, 1990, Ser. No. 603,509 
Claims priority, application Japan, Feb. 9, 1990, 2-30707 
Int. Cl.5 G11B 17/22 


USS. Cl. 369—36 6 Claims 


1. A multidisk containing player comprising playing means 
including a turntable, a pickup, and a disk clamp mechanism, 
said playing means provided within a player housing, a maga- 
zine accommodating a plurality of disks and being removably 
mounted on a mounting portion as installed within said player 
housing, and a transfer mechanism for transferring said playing 
means toward a disk to be played and loading said playing 
means to said disk to be played, wherein 

said magazine comprises: 

a housing including an upper half portion and a lower half 
portion, both portions being separable from each other; 
and 

a plurality of plate-like trays having main surfaces and being 
arrayed within said housing and ejectable from and re- 
tractable into said housing along the main surfaces of said 
trays, said trays respectively carrying data recording disks 
on the main surfaces, and 

said transfer mechanism comprises: 

separating/positioning means for separating the upper and 
lower half portions, selecting a tray carrying a desired 
disk from among said trays, holding the selected tray, and 
separating the selected tray from the remaining trays in a 
tray separation direction orthogonal to the main surface of 
said tray to position the selected tray; 

movable holding means for holding said playing means, said 
movable holding means being movable between an inser- 
tion position, which allows said movable holding means to 
be inserted between said trays, and a noninsertion position 
in a direction orthogonal to said tray separation direction, 
and said movable holding means being movable in said 
tray separation direction; and 

drive means for driving said movable holding means in said 


OFFICIAL GAZETTE 


MARCH 24, 1992 


tray separation direction and the direction orthogonal 
thereto. 


5,099,467 
DISK-SHAPED RECORDING MEDIUM AND 
APPARATUS FOR RECORDING AND/OR 
REPRODUCING DATA THEREON 
Hiroshi Sumihiro, Kanagawa, and Masataka Ogawa, Chiba, 
both of Japan, assignors to Sony Corporation, Tokyo, Japan 
Filed Nov. 3, 1989, Ser. No. 431,195 
Claims priority, application Japan, Nov. 10, 1988, 63-282556 
Int. Cl.5 G11B 7/00 


US. Cl. 369—44,26 8 Claims 


123.466 7 8 © 101112190618 16171818 202122 
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1. A disk-shaped recording medium having an annular re- 
cording surface extending around a center aperture, and a 
large number of radially successive recording tracks surround- 
ing said center aperture, each of said recording tracks includ- 
ing a predetermined number of recording regions, correspond- 
ing recording regions in said radially successive recording 
tracks, respectively, being in radial alignment with each other, 
each of said recording regions including a control record 
region and a data write region following said control record 
region; 

each said control record region being divided into a first 

preformat region, a second preformat region and a focus- 
ing servo region; 
said first preformat region being disposed at the upstream 
side of the respective control record region and having at 
least one traverse data pit arrayed on a centerline of the 
respective track, said traverse data pit being allotted for 
each of said tracks; 
said second preformat region being disposed adjacent to said 
first preformat region and having a pair of tracking data 
pits spaced apart from each other by a predetermined 
distance in the direction along the respective track and 
arranged on radially inner and outer sides of said center- 
line, and a clock data pit arranged on said centerline; and 

said focusing servo region having a mirror-like surface and 
following said second preformat region. 


5,099,468 
OPTICAL INFORMATION PROCESSING APPARATUS 
HAVING OFFSET ADJUSTING CIRCUIT WHICH CAN 
BE EXCHANGED TOGETHER WITH OPTICAL HEAD 
Yasuo Suzuki, Tokyo, and Shigeru Aoi, Kawasaki, both of Ja- 
pan, assignors to Canon Kabushiki Kaisha, Tokyo, Japan 
Continuation of Ser. No. 306,383, Feb. 6, 1989, abandoned. This 
application Jun. 11, 1991, Ser. No. 713,610 
Claims priority, application Japan, Feb. 8, 1988, 63-25795 
Int. Cl.5 G11B 7/00 
USS. Cl. 369—44,32 17 Claims 
1. An optical information processing apparatus comprising: 
a base; 
an optical head detachably attached to said base, said optical 
head comprising: 
(a) a light source for emitting a light beam; 
(b) an optical system for directing a light beam from said 
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light source to an information recording medium, and 
for irradiating the information recording medium with a 
condensed light beam; 

(c) focusing and/or tracking adjusting means for adjusting 
a focusing and/or tracking condition of the condensed 
light beam irradiating the information recording me- 
dium; and 

(d) a detector for detecting light reflected from the infor- 
mation recording medium when irradiated with the 
condensed light beam, and for producing an output 


an adjusting circuit, detachably attached to said base, for 
adjusting an offset of the output signal produced by said 
detector; and 

a signal processing circuit attached to said base, said signal 
processing circuit comprising at least one control circuit 
capable of being electrically connected to said adjusting 
circuit through a connector, and comprising means for 
controlling said focusing and/or tracking adjusting means 
in accordance with the output signal produced by said 
detector and received through said adjusting circuit. 


5,099,469 
PROCESS FOR MANUFACTURING AN OPTICAL DISC 
MASTER 
Robert B. Dobbin; David G. Loeppky, both of Irvine, Calif.; 
James R. Norton, Mineola, Kans., and Bruce E. Del Mar, 
Laguna Beach, Calif., assignors to Del Mar Avionics, Irvine, 
Calif. 
Filed Feb. 20, 1990, Ser. No. 482,033 
Int. Cl.5 G11B 7/00 
US. Cl. 369—58 


1. A process for making an optical disc (OD) master from 
which an OD WORM may be made, comprising the steps of: 

making a disc substrate having an optical tracking path of a 
defined geometry delineated on one side of said substrate; 

applying a homogencous, optically active lamina to said path 
delineated side of said disc substrate; 

optically writing data on said active lamina along said path 
in a series format of variable length bits, the geometry of 
said bits being substantially controlled and predetermined 
by the geometry of said path; and 

applying a conductive and optically reflective lamina to said 
active lamina. 


316-926 O.G.-92-26 
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5,099,470 
APPARATUS FOR REPRODUCING INFORMATION 
FROM OPTO-MAGNETIC RECORD MEDIUM 
Nobuhide Matsubayashi, Hachioji, Japan, assignor to Olympus 
Optical Co., Ltd., Tokyo, Japan 
Filed Feb. 22, 1990, Ser. No. 483,016 
Claims priority, application Japan, Feb. 28, 1989, 1-45185 
Int. Cl.5 G11B 7/00 


USS. Cl. 369—110 9 Claims 


1. An apparatus for reproducing information from a magne- 

to-optic record medium comprising: 

(a) light source means for emitting a linearly polarized light 
beam; 

(b) light incident means for making the linearly polarized 
light beam incident upon a magneto-optic record medium 
having information recorded thereon in a vertical magnet- 
ization mode; 

(c) first optical means for converting a reflection light beam 
which is reflected by said record medium into elliptically 
polarized light beams, wherein a polarization condition of 
said first optical means is varied depending upon a direc- 
tion of the vertical magnetization mode of the recorded 
information to enable said first optical means to convert 
said reflection light beam into one of said elliptically 
polarized light beams having major axes which are per- 
pendicular to each other 

(d) second optical means for separating the elliptically polar- 
ized light beam emanating from said first optical means 
into a major axis component and a minor axis component; 

(e) rotation means for rotating said second optical means 
about a rotation axis extending along an optical axis direc- 
tion of light traveling between said first optical means and 
said second optical means; 

(f) light detection means for detecting said major axis com- 
ponent and said minor axis component of the elliptically 
polarized light beam and for generating electric signals 
which represent the major and minor axis components of 
the elliptically polarized light beam, respectively; and 

(h) signal generating means for generating a signal represent- 
ing the information recorded in the record medium by 
detecting a difference between said electric signals gener- 
ated by said light receiving means. 


5,099,471 
ULTRASHORT OPTICAL PULSE MODULATING 
EQUIPMENT 
Masato Tsukada, Hachioji, and Yoshihiro Shimazu, Kawasaki, 
both of Japan, assignors to Nippon Telegraph and Telephone 
Corporation, Tokyo, Japan 
Filed Apr. 20, 1990, Ser. No. 512,202 
Claims priority, application Japan, Apr. 24, 1989, 1-101730 
Int. Cl.5 H04J 3/00, 14/00 
U.S. Cl. 359/135 6 Claims 
1. Ultrashort optical pulse modulating equipment compris- 
ing: 
pulse generating means for generating drive pulses and clock 
pulses of a period T in synchronism with electrical signals; 
laser means supplied with said drive pulses from said pulse 
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generating means, for outputting optical pulses of the 
period T; 

external optical modulating means for modulating said opti- 
cal pulses from said laser means by said electrical signals 
and outputting said modulated optical pulses; and 

optical packet generating means supplied with a train of said 
modulated optical pulses from said external optical modu- 
lating means, for time compressing said modulated optical 
pulse train every m modulated optical pulses and output- 
ting said every m modulated optical pulses as a modulated 
pulse packet; 

wherein said optical packet generating means includes: 

n cascade-connected pulse interval compressing means, n 
being an integer equal to or greater than 2, a jth one of said 
pulse interval compressing means including: k optical 
delay means for causing different delays in modulated 





optical pulse groups input thereinto, j being 1 =j=n and k 
being an integer equal to or greater than 2; optical switch- 
ing means supplied with modulated optical pulse groups 
each composed of Mj modulated optical pulses, for 
switching said modulated optical pulse groups one by one 
to said k optical delay line means one after another; and 
optical coupler means for optically coupling k modulated 
optical pulse groups from said k optical delay line means 
and outputting them as one modulated optical pulse group 
composed of Mj, 1=k Mj modulated optical pulses, M; 
being equal to 1; and 

control signal generating means responsive to said clock 
pulses from said pulse generating means to generate n 
control signals for controlling the switching operation of 
said optical switching means of said n pulse interval com- 
pressing means, respectively. 


5,099,472 
HANDS FREE TELECOMMUNICATION APPARATUS 
AND METHOD 
Bruce L. Townsend, Kanata, and Stephen R. Saunders, Nepean, 
both of Canada, assignors to Northern Telecom Limited, 
Montreal, Canada 
Filed Apr. 26, 1990, Ser. No. 515,143 
Claims priority, application Canada, Oct. 24, 1989, 2001277 
Int. Cl.5 HO4M 1/60 


US. Cl. 370—32.1 15 Claims 


ms 


1. A hands free communication terminal apparatus including 
a receive path having a loudspeaker, for coupling signals from 
a far end party via a transmission medium to the loudspeaker, 
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and a transmit path having a microphone, for coupling signals 
from a near end user via the microphone and the transmission 
medium to the far end part, the hands free communication 
terminal apparatus comprising: 

a voice switch including a receive variable attenuator being 
connected in series with the receive path and a transmit 
variable attenuator being connected in series with the 
transmit path, the variable attenuators being operable to 
effect switchable transmit and receive modes of operation: 

a first echo canceller being connected between the transmit 
and receive paths and being adaptive to respond to signals 
in the receive path for reducing amplitudes of correspond- 
ing delayed signals from the microphone in the transmit 
path; and 

a controller being responsive to signals in the transmit and 
receive paths, for adapting the operation of the echo 
canceller, and being responsive to signals from the echo 
canceller in the transmit path and to signals in the receive 
path, for switching the voice switch between receive and 
transmit modes of operation. 


5,099,473 
PORT CONCENTRATOR 
Dev V. Gupta, Flemington; Y. Brian Chen, Somerville, and 
Keven Stiffler, Glen Gardner, all of N.J., assignors to Inte- 
grated Network Corporation, Bridgewater, N.J. 
Filed Jul. 20, 1990, Ser. No. 556,008 
Int. C1.5 H04Q 11/00 
U.S. Cl. 370—56 


a 


1. A communication system wherein a plurality of end user 
stations are each coupled by respective communication lines to 
a respective port concentration intelligent unit for communica- 
tion of digital data in the form of data bytes wherein data from 
each of said plurality of end users is transmitted via a respec- 
tive port concentration intelligent unit and over a single com- 
munication link comprised in one direction of a first data 
stream toward a plurality of trunk line ports and in the reverse 
direction of a second data stream toward said plurality of end 
users, said end users being interconnected via respective port 
concentration intelligent units with trunk lines emanating from 
said trunk line ports, said trunk lines being coupled to a switch- 
ing network, each port concentration intelligent unit compris- 
ing: 

a) first, second and third communication ports, wherein each 
of the end user stations is coupled to a respective one of 
said first ports, and the remaining two ports of each of the 
units are interconnected in cascade with other units, such 
that the third port of a first such unit is connected to the 
second port of a second unit and the third port of the 
second unit is connected to the second port of a third unit, 
and so on, until a last unit, herein the third port of the last 
unit is coupled to said plurality of trunk lines; and 

b) data processing circuitry, comprising a hardware circuit, 
a controller means, and a memory device, wherein the 





MARCH 24, 1992 


controller means reads data bits stored in the memory 

device to direct the operation of the hardware circuit in: 

i) accessing a trunk line over which the end user may 
communicate with said switching network, upon re- 
ceiving from said end users a request for a trunk line; 

ii) repeating the access procedure, if a trunk line is not 
obtained in response to an end user request; 

iii) placing and removing data onto/from an accessed 
trunk line; and 

iv) relinquishing an accessed trunk line, upon a signal from 
the end user. 


5,099,474 

DIGITAL EXCHANGE AND ITS CONTROL METHOD 
Eiji Ohtsuka, and Kimio Ikemori, both of Hino, Japan, assignors 

to Kabushiki Kaisha Toshiba, Kawasaki, Japan 

Filed Dec. 21, 1989, Ser. No. 454,597 

Claims priority, application Japan, Dec. 22, 1988, 63-324866; 

Jan. 12, 1989, 1-5430 
Int. Cl.5 H04Q 11/04 


U.S. Cl. 370—58.1 13 Claims 


1. A digital exchange comprising: 
a clock line; 
a plurality of digital trunk circuits, each trunk circuit being 
associated with a digital line and including 
means for extracting a clock signal, corresponding to a 
data communication speed, from the associated digital 
line and for driving an extracted clock signal onto the 
clock line at a time when another trunk circuit is driving 
an extracted clock signal onto the clock line; 
a time divisional switch connected to said trunk circuits, for 
performing interconnection for exchange of digital data; 
a clock generating circuit, responsive to a clock signal on 
said clock line, for generating a clock signal to drive said 
time divisional switch; and 
a synchronizing-signal generating circuit, responsive to the 
clock signal on the clock line, for generating a synchroniz- 
ing signal having a predetermined period, 
wherein each of said plurality of digital trunk circuits further 
includes means, responsive to the synchronizing signal, 
for driving said extracted clock signal onto said clock line 
in synchronism with said synchronizing signal. 


5,099,475 
SWITCHING SYSTEM 
Takahiko Kozaki, Koganei, Japan; Noboru Endo, Freehold, 
N.J., and Yoshito Sakurai, Yokohama, Japan, assignors to 
Hitachi, Ltd., Tokyo, Japan 
Filed Aug. 9, 1990, Ser. No. 564,617 
Claims priority, application Japan, Sep. 14, 1989, 1-237051 
Int. Cl. H04Q 11/04; HO4L 12/56 
U.S. Cl. 370—60 15 Claims 
1. A switching system for switching communication infor- 
mation between “M”, where “M” is an integer, incoming 
highways and “N”, where “N” is an integer, outgoing high- 
ways by using fixed-length cells, each cell having a header 
section and a data section, switching of each cell being per- 
formed according to information contained in said head sec- 
tion, comprising: 
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a demultiplexing unit for demultiplexing each incoming 
highway into a plurality of first output links; 

a switch unit, having the first output links of said demulti- 
plexing unit as first input links and a plurality of second 
output links, for switching communication information 
between said first input links and said second output links; 
and 

a multiplexing unit, having “‘N” groups of second input links, 
each group being formed by grouping a specified number 
of second output links of said switch unit as said “N” 
groups of second input links, and “N” third output links, 
for multiplexing the cells on the second input links of each 


group and outputting each cell through one of said third 
output links to one corresponding outgoing highway; 

wherein said demultiplexing means includes means for out- 
putting the cells input from the incoming highways by 
sequentially distributing said cells to said plurality of first 
output links in the order of arrival, wherein said first 
memory means includes means for outputting, in the order 
of input, the cells to said specified number of second input 
links of each of “‘N” groups of second input links of said 
multiplexing means, and wherein said multiplexing means 
includes means for outputting, in the order of input, the 
cells input into said specified number of second input links 
to corresponding third output links. 


5,099,476 
COMPUTER SYSTEM WITH DISTRIBUTED 
CONTENT-ADDRESSABLE MEMORY 
Semyon Berkovich, Rockville, Md., assignor to Allied-Signal 
Inc., Morris Township, Morris County, N.J. 
Continuation-in-part of Ser. No. 179,464, Apr. 8, 1988, 
abandoned. This application Aug. 21, 1990, Ser. No. 571,173 
Int. C15 HO4J 3/02, 3/12 


US. Cl. 370—85.1 3 Claims 


1. An apparatus for distributed associative computing, com- 
prising: 
a serial communication bus; 
a receiver for receiving serial data transmitted on said serial 
communication bus; 
a plurality of content addressable memories for storing data 
and for selectively accessing and outputting said stored 
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data based on an information content of said stored data; 5,099,478 
and COMMUNICATION OF SECONDARY CHANNEL BYTE 


a plurality of senders each coupled to a corresponding one of IN A SYNCHRONOUS MODEM WITHOUT 
said content addressable memories for receiving said STATISTICAL UNCERTAINTY 


stored data output from said content addressable memory, Gordon Bremer, Clearwater, and William L. Betts, St. Peters- 


. : : burg, both of Fla., assignors to A.T.& T. Paradyne, Largo, Fla. 
an oding sai ed data acc t tent 
~ tense pte smasher eager eed tmagear Filed May 23, 1989, Ser. No. 355,663 


induced transaction overlap format, said senders each 
being coupled to said serial communication bus for serially US. Cl. 370—100.1 Int. Cl.’ HO4J 15/00 4 Claims 
transmitting said encoded data to said receiver according ~“* ~~ . 
to a CITO protocol; 
whereby each content addressable memory intercommuni- 
cates said stored data via said senders over said serial 
communication line to permit selective accessing of other 
of said content addressable memories. 


1. A method of transmitting secondary channel data signals 
along with primary data over a communications channel com- 
prising the steps of: 

converting asynchronous secondary data bits generated at a 

first end of the communication channel into a stream of 
synchronous secondary channel data bits for transmission 
over said channel; 

indicating the presence of said synchronous secondary chan- 

nel data bits by modifying said primary data with an error 
vector; 

transmitting the synchronous secondary channel data bits 


Filed Jul. 19, 1990, Ser. No. 554,361 over said channel; and 


Claims priority, application Japan, Jul. 21, 1989, 1-189597 converting the synchronous data bits received at a second 
Int. CLS HO4J 3/06 end of said channel into asynchronous data. 


US. Cl. 370—97 19 Claims 


5,099,477 
PHASE MATCHING CIRCUIT 
Atsuki Taniguchi, Kawasaki; Haruo Yamashita, Yokohama; 
Tomohiro Ishihara, Hachioji, and Takaaki Wakisaka, Ni- 
shiwaki, all of Japan, assignors to Fujitsu Limited, Kawasaki, 
Japan 


5,099,479 
END EQUIPMENT FOR AND METHOD OF SETTING-IN 
COMMUNICATIONS VIA CHANNELS SELECTED IN A 
MULTIPLEX LINK 
Bernard Boltz, Antibes, France, assignor to L’Etat Francais 
represente par le Ministre des Postes et Telecommunications 
(Centre National d’Etudes des Telecommunications), Issy- 
Les-Moulineaux, France 
Filed Mar. 19, 1990, Ser. No. 495,572 
Claims priority, application France, Mar. 20, 1989, 89 03611 
Int. Cl.5 HO4J 3/06 
U.S. Cl. 370—105.2 7 Claims 


1. A phase matching system for converting first data from a J COMMUNICATION SETTING. 1 AND - 


transmission system to second data for a reception system, the 
first data is synchronized with a first clock having a first phase 
and the second data is synchronized with a second clock hav- 
ing a second phase, the first data having used and unused data 
regions, said phase matching system comprising: 
phase comparison means for determining a phase difference 
between the first phase of the first clock and the second 
phase of the second clock and comparing the phase differ- 
ence with a predetermined value to produce a phase dif- 
ference signal; 
data detection means for detecting one of the used and un- 
used data regions of the first data; 
phase shift control means for converting the second clock 
into an intermediate clock, for inverting the intermediate 
clock to produce an inverted intermediate clock when the 
phase difference signal indicates the phase difference is 
less than the predetermined value and when said data 
detection means detects one of the unused data regions, 1. A method of setting-in a high-rate telecommunications 
and for outputting the first data in accordance with the link between a transmission end and a reception end by associa- 
intermediate clock when the inverted intermediate clock tion of a predetermined integer number n of independent chan- 
is not produced and the inverted intermediate clock when nels in a synchronous time-division switching telecommunica- 
the inverted intermediate clock is produced. tions network, 
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synchronization frames being transmitted in each of said 
channels from said transmission end, and said frames being 
detected in said reception end to control the synchroniza- 
tion of channel receiving means and to compensate dispar- 
ities in travelling times in the channels, 

said method being characterized by 

in the transmission end, transmitting said synchronization 
frames in said channels only during a setting-in and syn- 
chronizing phase of said high-rate link prior to a data 
transfer phase, and 

in said reception end, detecting sequentially said synchroni- 
zation frames, the synchronization being carried out chan- 
nel by channel, and 

during said data transfer phase, said high-rate link having a 
rate equal to n.D, whereby D is a rate strictly equal to a 
basic rate at which each channel disposes. 


5,099,480 
METHOD OF TESTING BIT ERRORS IN ISDN CIRCUITS 
Yazuru Murata, Tokyo, Japan, assignor to Ando Electric Co., 
Ltd., Tokyo, Japan 
Filed Dec. 21, 1989, Ser. No. 455,958 
Claims priority, application Japan, Dec. 28, 1988, 63-5081 
Int. Cl.5 GO6F 11/00 


US. Cl. 371—20.4 5 Claims 


1. A method of testing for errors in an ISDN circuit having 
a bus including T-lines and R-lines for connecting a plurality of 
terminals to a network which includes a digital service unit, 
comprising the steps of: 

providing a test unit which includes a sending circuit having 

a Bchannel for sending out data on the T-lines, a receiving 
circuit having a B channel for receiving data from the 
R-lines, a protocol controller which executes channel D 
call control procedures, a pattern generator which gener- 
ates a known data pattern, a selector which receives the 
data pattern of the pattern generator and sends a predeter- 
mined logic level or the data pattern of the pattern genera- 
tor selectively to the sending circuit according to a con- 
trol signal provided by the protocol controller, and an 
error detector which receives output data from the receiv- 
ing circuit and detects errors by comparing the output 
data of the receiving circuit and the data pattern of the 
pattern generator; 

connecting said test unit to said bus; 

using the protocol controller to establish a test B channel 

which permits B channel communication between said 
sending circuit and said receiving circuit and which uti- 
lizes said T-lines and said network and said R-lines and 
said B channels of said sending circuit and said receiving 
circuit so that data sent out on the B channel of the send- 
ing circuit is received through the B channel of the receiv- 
ing circuit; 

switching the selector by means of the control signal from 

said protocol controller so that the data pattern generated 
by the pattern generator is applied to the sending circuit as 
input test data for the test B channel; 

sending the input test data through the test B channel via the 

T-lines using the sending circuit, and receiving output test 
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data from the test B channel via the R-lines using the 
receiving circuit; and 

using the error detector to compare the output test data to 
the input test data. 


5,099,481 
REGISTERED RAM ARRAY WITH PARALLEL AND 
SERIAL INTERFACE 
Michael J. Miller, Saratoga, Calif., assignor to Integrated De- 
vice Technology, Inc., Santa Clara, Calif. 
Filed Feb. 28, 1989, Ser. No. 317,001 
Int. Cl.5 GO6F 11/00; G11C 29/00 


US. Cl. 371—22.1 7 Claims 


ees 


1. A registered RAM system for receiving an externally 
generated serial bit stream signal that includes both a command 
portion representing in serial format a command and a data 
words portion representing in serial format both an initial 
address and a plurality of machine states, for receiving an 
externally generated plurality of signals representing a first 
series of RAM array addresses, for receiving an externally 
generated serial bit stream clocking signal, and for receiving an 
externally generated command/data signal, said registered 
RAM system comprising in combination: 

a serial protocol register for receiving the serial bit stream 
signal, for converting from serial to parallel format the 
command, the initial address, and at least some of said 
machine states, for developing a plurality of signals repre- 
senting the parallel format initial address and parallel 
format machine states, for developing a first counter 
clocking signal, and for developing a counter loading 
signal, said serial protocol register including, 
first coupling means, 

a command register having a clock input coupled by said 
first coupling means to receive the serial bit stream 
clocking signal, a serial data input coupled to receive 
the command portion of said serial bit stream signal, and 
a predetermined number of parallel data outputs at 
which said command register develops a plurality of 
signals representing said parallel format command, 

a command decoder having a predetermined number of 
parallel data inputs coupled to said command register to 
receive at least a predetermined number of said parallel 
format command signals, said command decoder for 
developing said counter loading signal, 

second coupling means, 

a data register having a clock input coupled by said sec- 
ond coupling means to receive said serial bit stream 
clocking signal, a serial data input coupled to receive 
the data words portion of said serial bit stream signal, 
and a predetermined number of parallel data outputs at 
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which said data register develops a plurality of signals d) means for determining whether deg[(x)]<deg[A(x)]; 
representing said parallel format initial address and said and 
parallel format machine states, 
an initialization counter connected to said serial protocol 
register to receive said counter loading signal and to 
receive said parallel format initial address signals at a time 
delineated by said counter loading signal and coupled to 
said serial protocol register to receive said first counter 
clocking signal, said initialization counter being clocked 
by said first counter clocking signal to develop a plurality 
of signals representing a second series of RAM array 
addresses; 
a first multiplexer including a first set of data inputs to re- 
ceive the first series of RAM array addresses signals, a 
second set of data inputs connected to said initialization 
counter to receive said second series of RAM array ad- 
dresses signals, and a set of data outputs at which said first 
multiplexer develops a plurality of signals representing a 
selected one of said first and said second series of RAM 
array addresses signals; 
a RAM array including a plurality of storage locations, said 
RAM array coupled to said first multiplexer to receive 
said selected one of first and second series of RAM array 
addresses signals and coupled to said serial protocol regis- e) alternative means for either correcting the error if 
ter to receive said parallel format machine states signals, deg[(x)] <deg[A(x)] or for indicating the error cannot be 
said RAM array for storing said parallel format machine corrected if deg[(x)]2 deg[A(x)]. 
states each at a respective one of said storage locations 
addressed by a respective one of said second series of 5.099.483 
SOLE . 099, 
RAM array addresses to initialize said RAM array, for DEVICE FOR CORRECTING ERRORS BY A 
retrieving at least some of the stored machine states each 
stored at one of said storage locations addressed by a Yuichi — es See . 
p : : uichi Kadokawa, Tokyo, Japan, assignor to Ricoh Company, 
respective one of said first series of RAM array addresses, Ltd., Tokyo, Japan 
and for developing a plurality of signals representing the Filed Dec. 14, 1989, Ser. No. 450,684 
retrieved machine states; and Claims priority, application Japan, Dec. 19, 1988, 63-318466 











a pipeline register coupled to said RAM array to receive said Int. Cl.5 GO6F 7/1/10; HO3M 13/00 
retrieved machine states signals, for latching the state of U.S, Cl. 371—37.1 1 Claim 
each of said retrieved machine states, and for developing 
a plurality of signals representing the latched machine 
States. 


‘SYNOROME Si 
(i=0,-2t-1) 
CHIFT CLOCK 








5,099,482 
APPARATUS FOR DETECTING UNCORRECTABLE 1. A device for correcting errors of a long-distance code, 
ERROR PATTERNS WHEN USING EUCLID’S when decoding a long-distance code capable of correcting 
ALGORITHM TO DECODE REED-SOLOMON (BCH) errors up to maximum of t words of which one word is com- 
CODES posed of w bits, by obtaining a coefficient of each term of an 
Kelly Cameron, Moscow, Id., assignor to Idaho Research Foun- error-position polynomial by setting data words A(j+j—2) to 
dation, Inc., Moseow, Id. each element qj, of a matrix having t rows and (t+ 1) columns, 
Filed Aug. 30, 1989, Ser. No. 400,447 where 1SiSt, 1Sj= t+1, Ao to Az;_1 represent syndromes 
Int. Cl.5 GO6F 11/10 or error positions, and by performing a left-hand elementary 
U.S. Cl. 371—37.1 + , : 3 Claims transformation over the matrix in order to obtain each coeffici- 
2. A Read-Solomon Galois Field Euclid Algorithm decoder ent of each term of the error position polynomial or error 
which solves for an error in a received message comprising: patterns from syndromes, comprising: 

a) means for receiving the message; memory means having a bit width of (wt) and t+1) ad- 
b) means for calculating a magnitude polynomial, deg[O(x)], dresses, each of said (t+ 1) addresses being in one to one 

representing a portion of a magnitude of said error in the correspondence with each column of said matrix, 
message coupled to the means for receiving; a coefficient calculating circuit having a first multiplying 
c) means for calculating a location polynomial, deg[A(x)], means for multiplying each coefficient in the error-posi- 
representing a location of said error in said received mes- tion polynomial by each root in the error-position polyno- 
sage said location polynomial having a first derivative mial corresponding to each coefficient, and an integrating 
polynomial coupled to the means for receiving; means for integrating sequentially each multiplied value of 
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each coefficient and each root and for detecting whether 
an integrated value of each multiplied value is 0 or not, 
operations of said first multiplying means and said inte- 
grating means being repeated until the repeated number 
thereof is equal to the number of words in one correction 
sequence; 

an error pattern calculating circuit having a second multi- 
plying means for multiplying power of each of the error 
positions obtained on the basis of each of coefficient of the 
error-position polynomial by each root in the error-posi- 
tion polynomial corresponding to power of each of the 
error-positions in synchronization with the operation of 
said first multiplying means and said integrating means, 
and for writing each multiplied value of each root and 
power of each of the error positions in said memory means 
when said integrating means detects 0; and 

an error position calculating means for obtaining the error- 
positions by utilizing said coefficient calculating circuit of 
the error-position polynomial and said error pattern calcu- 
lating circuit, said error position calculating means per- 
forming calculating operations in unit of each column by 
writing and reading in unit of each column a data word of 
each column of said matrix at each corresponding address 
position in said memory means. 


5,099,484 
MULTIPLE BIT ERROR DETECTION AND 
CORRECTION SYSTEM EMPLOYING A MODIFIED 
REED-SOLOMON CODE INCORPORATING ADDRESS 
PARITY AND CATASTROPHIC FAILURE DETECTION 
Donald W. Smelser, Bolton, Mass., assignor to Digital Equip- 
ment Corporation, Maynard, Mass. 
Filed Jun. 9, 1989, Ser. No. 364,242 
Int. Cl.5 GO6F 11/10; G11C 29/00; H03M 13/00 
US. Cl. 371—38.1 35 Claims 





1. In a digital memory system comprising a central process- 
ing unit, a memory array and an error detection and correction 
logic device, a method for generating a plurality of check 
symbols used for detecting an address error and detecting and 
correcting a plurality of bit errors in a data word utilizing a 
Reed-Solomon code, comprising the steps of: 

a) coupling the memory array and the error detection and 

correction logic device to the central processing unit; 

b) coupling the memory array to the error detection and 
correction logic device; 

c) transmitting a first data word and address parity informa- 
tion from the central processing unit to the error detection 
and correction logic device; 

d) calculating a plurality of check symbols representative of 
the first data word and the address parity information in 
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the error detection and correction logic device under the 
control of the Reed-Solomon code using the first data 
word and the address parity information; and 

e) storing the first data word and the check symbols in the 
memory array. 


5,099,485 
FAULT TOLERANT COMPUTER SYSTEMS WITH 
FAULT ISOLATION AND REPAIR 
William F. Bruckert, Northboro, Mass.; Thomas D. Bissett, 
Derry, N.H.; Dennis Mazur, Worcester, Mass.; John Munzer, 
Brookline, Mass.; Frank Bernaby, Haverhill, Mass., and Jay 
H. Bhatia, Acton, Mass., assignors to Digital Equipment 
Corporation, Maynard, Mass. 
Continuation of Ser. No. 93,179, Sep. 4, 1987, abandoned. This 
application May 25, 1989, Ser. No. 357,626 
Int. Cl.5 GO6F 11/30, 11/16 
US. Cl. 371—68.3 


1. A fault tolerant computer system comprising: 
a central processing system including 
at least one set of data pathways, and 
means for executing a series of data processing instruc- 
tions including the transfer of messages along said set of 
data pathways; 
at least one set of transaction data storage means, coupled to 
said at least one set of data pathways, for storing a prede- 
termined number of successive messages transferred most 
recently on said at least one set of data pathways; 
error checking means, for detecting the presence of errors in 
said central processing system; and 
error storage means, coupled to said at least one set of trans- 
action data storage means and said error checking means, 
for causing said at least one set of transaction data storage 
means to cease storing additional successive messages in 
response to the detection of errors by said error checking 
means. 


5,099,486 
FREQUENCY STABILIZED HO:YAG LASER 

Madhu A. Acharekar, Orlando, and Edward J. Adamkiewicz, 

Longwood, both of Fla., assignors to Litton Systems, Inc., 

Beverly Hills, CA and Schwartz Electro-Optics, Inc., Or- 

lando, Fla. 

Filed Apr. 25, 1991, Ser. No. 691,259 
Int. C1.5 HO1S 3/13 

U.S. Cl. 372—32 9 Claims 

1. A single frequency laser system, wherein high energy 
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pulse signals are generated and output at a single frequency as 
defined by a seed laser resonator in conjunction with a slave 
ring laser resonator, which comprises: 
a seed laser resonator; 
a ring laser resonator serving as a slave laser connected to 
said seed laser, and having a closed path for its laser beam; 
means, serving as part of said ring laser resonator, for 
switching into and out of resonance said ring laser resona- 
tor whereby said high energy output pulses are created; 
means for detecting a single said output laser pulse from said 
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ring laser resonator and the time of occurrence of said 
single output laser pulse; 

means for determining a time difference between said time of 
occurrence of said single output laser pulse and the time 
said switching means switched into resonance said ring 
laser resonator whereby said output pulse was created; 
and 

means for changing said closed pathlength of said ring laser 
resonator by a predetermined amount before a next single 
output laser pulse is created and in a manner to minimize 
said determined time difference. 


5,099,487 
LASER STRUCTURE INCLUDING COOLING ASSEMBLY 
Roger J. Rickey, and Anthony E. Smart, both of Costa Mesa, 
Calif., assignors to The Titan Corporation, San Diego, Calif. 
Filed Jun. 27, 1990, Ser. No. 544,689 
Int. Cl.5 HO1S 3/13; HO1L 25/04; HO2B 1/00; F28F 3/14 
U.S. Cl. 372—35 29 Claims 


1. In combination, 

laser means including a laser for emitting light and for be- 
coming heated when emitting light, the heat being primar- 
ily concentrated at the central portion of the laser, and 

cooler means having a construction and a disposition rela- 
tive to the laser means for providing for an inflow of a 
fluid at one end of the cooler means and for providing for 
an out-flow of the fluid at the other end of the cooler 
means and for providing for a turbulence of the fluid at the 
central portion of the cooler means and for removing the 
heat at the central portion of the laser means. 
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5,099,488 
RIBBED SUBMOUNTS FOR TWO DIMENSIONAL 
STACKED LASER ARRAY 

Mitra Ahrabi, Los Gatos; Gerald S. Browder, San Jose; John G. 

Endriz, Belmont; Gary L. Harnagel, and D. Philip Worland, 

both of San Jose, all of Calif., assignors to Spectra Diode 

Laboratories, Inc., San Jose, Calif. 

Filed Mar. 27, 1991, Ser. No. 676,758 
Int. Cl.5 HO1S 3/04 

US. Cl. 372—361 
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1. A two-dimensional laser array assembly employing a 
submount for stacking with a plurality of like laser array sub- 
mounts, the submount comprising: 

a support plate having first and second opposed major sur- 

faces, 

a linear array of diode lasers mounted to a first of said major 
surfaces of said support plate, 

means on said support plate for providing spacing between 
said linear array on said support plate and a support plate 
of an adjacent submount when said plural submounts are 
combined in said two-dimensional laser array assembly, 
said spacing means having a nonplanar outer surface pro- 
file including plural spaced apart hard projections pro- 
truding outwardly from a major surface of said support 
plate with nonprojecting surface regions defined therebe- 
tween, ; 

a layer of deformable metal material disposed on the oppo- 
site major surface of said support plate from said spacing 
means, said deformable metal layer capable of being pene- 
trated by projections from an adjacent submount when 
said submounts are pressed together to a specified separa- 
tion between linear arrays of said submounts, said deform- 
able metal material spreading to fill a portion of said non- 
projecting surface regions of said adjacent submount, and 

means for providing an electrically conductive path through 
said linear array to said second major surface and for 
providing electrical connection between submounts. 


5,099,489 
APPARATUS COMPRISING A QUANTUM WELL 
DEVICE 

Anthony F. J. Levi, Summit, N.J.; Ronald A. Nordin, Naperville, 
Ill., and Richard N. Nottenburg, New York, N.Y., assignors to 
AT&T Bell Laboratories, Murray Hill, N.J. 

Continuation-in-part of Ser. No. 407,608, Sep. 15, 1989, Pat. No. 
5,023,878. This application Jan. 12, 1990, Ser. No. 464,268 

Int. Cl.5 HO1S 3/096 

U.S. Cl. 372—38 3 Claims 

1. Apparatus comprising 

a) at least one digital electronic gate having an electrical 
output; 

b) a semiconductor laser comprising contact means, and 
having a radiation output that is responsive to an electrical 
signal applied to the contact means, the contact means 
being electrically connected, without intervening ampli- 
fier, to the gate such that the radiation output is responsive 
to the electrical output of the gate; 

c) detector means, and means adapted for impinging the 
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radiation output of the laser onto the detector means, with 
the detector means having an electrical output; and 
d) means responsive to the detector means output, wherein 
e) the semiconductor laser is a quantum well laser compris- 


ing at least one gain section, and at least one loss section, 
with the contact means comprising loss section contact 
means and gain section contact means, and with the elec- 
tricai output of the electronic gate being applied to the 
loss section contact means. 


5,099,490 
METHOD FOR REDUCING ENERGY LOSSES IN LASER 
CRYSTALS 

L. Jeffrey Atherton, Pleasanton; James J. DeYoreo, Livermore, 
and David H. Roberts, Pleasanton, all of Calif., assignors to 
The United States of America as represented by the United 

States Department of Energy, Washington, D.C. 

Filed Jul. 16, 1990, Ser. No. 552,952 

Int. Cl.5 HO1S 3/17; CO9K 11/36 


U.S. Cl. 372—41 33 Claims 


1. A method for reducing scattering losses in Cf:LiCaAlF¢ 

crystals which comprises: 

a. heating said crystal in an inert atmosphere to a tempera- 
ture in the range of 750° C. to 805° C., and sufficiently 
high as to cause dissolution of microscopic inclusions into 
the crystal, thereby converting said inclusions into point- 
defects, 

b. maintaining said crystal in said temperature range for a 
period of time sufficient to cause said point-defects to 
diffuse out of said crystal, and 

c. cooling said crystal in an inert atmosphere. 


5,099,491 
LASER GAS REPLENISHMENT SYSTEM 
Edwin G. Chaffee, Salt Lake City, Utah, assignor to American 
Laser Corporation, Salt Lake City, Utah 
Filed Nov. 26, 1990, Ser. No. 618,065 
Int. Cl.5 HO1S 3/036 
U.S, Cl. 372—59 8 Claims 
8. A gas replenishment system for a gas laser having a gas 
filled tube defining a laser discharge path, said gas replenish- 
ment system comprising: 

(a) a gas reservoir containing a supply of replacement gas 
under a pressure which exceeds the pressure of the gas in 
the laser tube; 

(b) a body of gas entrapping material enclosed in a housing 
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having an inlet passage connected to said reservoir and an 
outlet passage connected to the laser tube; 

(c) solenoid valve means located and operative to control 
the passage of gas from said gas reservoir through said 
body of gas entrapping material; 

(d) means for developing a first signal corresponding to the 
pressure in the gas filled tube; 

(e) means for receiving and evaluating said first signal and 
for generating a second signal if said first signal indicates 
a said pressure below a selected value; and 
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(f) means for receiving said second signal and for some 
predetermined time dependent upon receiving said second 
signal developing a third signal operative to energize said 
solenoid valve means enabling a quantity of said replenish- 
ment gas under the influence of the difference in pressure 
in said reservoir and the tube to flow from said reservoir 
into said body of gas retaining material, be temporarily 
stored herein and then flow therefrom into said tube. 


5,099,492 
LASER SYSTEM 

Avigdor Zajdman, and Oded Amichai, both of Haifa, Israel, 

assignors to Optomic Technologies Corporation, Ltd., Migdal 

Haemek, Israel 

Filed Mar. 27, 1990, Ser. No. 499,976 
Claims priority, application Israel, Mar. 28, 1989, 89781 
Int. Cl.5 H01S 3/08] 

U.S. Cl. 372—99 


1. A stable, compact, cylindrical, laser system, which pro- 
vides a non-annular low order mode output beam, said beam 
being insensitive to optomechanical instabilities and misalign- 
ments, comprising: 

a pair of coaxial cylindrical electrodes with a radial spacing 
between an outer surface of an inner electrode and an 
inner surface of an outer electrode; 

means for cooling said electrodes; 

means for applying RF power to said electrodes; 

means for introducing a lasing gas mixture between said 
electrodes, thereby providing a lasing medium in the form 
of an annular cylinder in the space between said elec- 
trodes; 

a stable resonator comprising a first end mirror, a two-stage 
waxicon reflector, and a partially transmissive concave 
mirror, said resonator being coaxial with said electrodes 
and producing an output beam of a low mode order, said 
output beam having an intensity distribution in the far 
field with a single maximum; 

said first end mirror having an annular shape, a reflecting 
surface close to and facing said lasing medium, said first 
end mirror coaxial with said electrodes and at a first end of 
said electrodes; 
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said partially transmissive concave mirror having a radius of 
curvature, being centered on said axis at said first end of 
said electrodes, having an outer diameter smaller than an 
inner diameter of said annular end mirror, acting as a 
second end mirror and as an output coupling element of 
said stable resonator; and 

said two-stage Waxicon reflector located close to the second 
end of said electrodes, centered on said axis, facing said 
annular end mirror, optically aligned with said annular 
end mirror. 


5,099,493 
MULTIPLE SIGNAL RECEIVER FOR DIRECT 
SEQUENCE, CODE DIVISION MULTIPLE ACCESS, 
SPREAD SPECTRUM SIGNALS 

Andrew E. Zeger, and Burton S. Abrams, both of Wyndmoor, 

Pa., assignors to Zeger-Abrams Incorporated, Philadelphia, 

Pa. 

Filed Aug. 27, 1990, Ser. No. 572,629 
Int. Cl.5 HO4L 27/30 

US. Cl. 375—1 
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1. Radio apparatus for operating as a multiple channel signal 
receiver for multiple, direct sequence (DS), spread spectrum 
(SS), code division multiple access (CDMA) signals received 
at one location from multiple transmitters located at widely 
varying distances from said apparatus, said apparatus compris- 
ing: 

a receiver means for substantially simultaneously receiving 
different CDMA signals from an antenna means and sup- 
plying a first composite signal in response thereto; 

a subtractor means which receives at a first input thereof, a 
first composite signal from said receiver means; 

an interference cancellation system comprising a plurality of 
signal combining means which each have inputs and an 
output, and a corresponding plurality of CDMA SS es- 
timator-demodulator means; 

at least one of said estimator-demodulator means comprising 
a SS code generator for selectively supplying a specific SS 
code sequence signal, a signal parameter estimation 
means, responsive to a specific SS code sequence signal 
from said SS code generator and an output from an associ- 
ated one of said signal combining means, for generating an 
estimated data signal and an estimated carrier signal, a 
CDMA waveform reconstruction means, responsive to an 
estimated data signal and an estimated carrier signal from 
said estimation means, for generating a reconstructed 
CDMaA signal, and a weighting means for weighting said 
reconstructed signal from said reconstruction means to 
produce a waveform estimation signal and applying said 
waveform estimation signal to an input of said summing 
means and to a first input of said associated combining 
means; 

said summing means summing waveform estimation signals 
from each of said estimator-demodulator means to pro- 
duce a second composite signal, and applying its produced 
second composite signal to a second input of said sub- 
tractor means, said subtractor means subtracting a first 
composite signal from said receiver means from a second 
composite signal from said summing means to provide a 
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common error signal which is applied to a second input of 
at least said combining means associated with said at least 
one estimator-demodulator means for causing said at least 
one estimator-demodulator means to reject all received 
CDMaA signals other than a received CDMA signal hav- 
ing a SS code sequence which is the same as said SS code 
sequence signal supplied by its SS code generator, 
whereby said interference cancellation system prevents 
relatively strong CDMA signals from rendering said at 
least one estimator-demodulator means unresponsive to 
relatively weak SS signals. 


5,099,494 
SIX CHANNEL DIGITAL DEMODULATOR 

Samuel C. Kingston; Steven T. Barham, both of Salt Lake City, 

and Harold L. Simonsen, West Valley City, all of Utah, as- 

signors to Unisys Corporation, Blue Bell, Pa. 

Filed Jul. 26, 1990, Ser. No. 559,012 
Int. Cl.5 HO4L 27/30 

US. Cl. 375—1 


1. A programmable digital demodulator circuit of the type 
used for processing real (Q) and imaginary (I) process data 
signals for use in communication receivers, comprising: 

a code channel despreader, 

a level channel despreader, 

a phase channel despreader, 

said real (1) and the imaginary (Q) process data signals from 
said communications receiver being coupled to each said 
despreader, 

each said despreader having an I and a Q output signal 
individually connected as inputs to a data rate filter means 
having six output signals which define three I and three Q 
channels, 

a first multiplexor being connected to a pair of I and Q 
channels to provide a selectable output signal representing 
a clock error signal, 

a second multiplexor being connected to the remaining I and 
Q channels to provide a selectable output signal represent- 
ing a magnitude level signal, 

a third multiplexor being connected to said remaining I and 
Q channels to provide an output signal representing a 
carrier error signal, and 

programmable command generators means connected to 
each of said multiplexors for selecting one of a plurality of 
inputs for each multiplexor output. 
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5,099,495 said equaliser further comprising control means responsive 

SPREAD SPECTRUM COMMUNICATION DEVICE to error signals generated by error generating means in 
Nobuo Mikoshiba, 30-18, Yagiyama-Honcho 2-chome, and 

Kazuo Tsubouchi, 30-38, Hitokita 2-chome, both of Sendai- 

shi, Miyagi-ken, Japan 

Filed Mar. 14, 1990, Ser. No. 493,912 
Claims priority, application Japan, Mar. 24, 1989, 1-73477 
Int. C1.5 HO4L 27/30 

US. Cl. 375—1 11 Claims 


response to said I and Q outputs, said control means gener- 
ating signals for correcting parameters of said algorithm. 


1. A spread spectrum communication device comprising: 
a transmitter which includes: 
primary modulating means for obtaining base band primary 
modulated information from data to be transmitted, 
secondary modulating means for spreading the spectrum by 
hopping the frequency of said base band primary modu- 
lated information; and 
tertiary modulating means for spreading the spectrum of the 
output of said secondary modulating means by using a 5,099,497 
pseudo noise code; and POLARITY DETECTOR FOR SUBSCRIBER LINES 
a receiver which includes: Kohichi Ohno, Yokohama, and Yukio Furukawa, Kawasaki, 
means for generating a reference signal pseudo noise code _ both of Japan, assignors to Fujitsu Limited, Kawasaki, Japan 
which is inverted in time with respect to said pseudo noise Filed Jul. 12, 1990, Ser. No. 551,292 
code in said transmitter, Claims priority, application Japan, Jul. 17, 1989, 1-182626 
means for generating a frequency hopping signal which is in Int. Cl.° HO4L 25/49, 25/34 
synchronism with the timing of the frequency hopping in US. Cl. 375—20 8 Claims 
said transmitter, 
mixing means for producing a mixture of said reference 
signal pseudo noise code and said frequency hopping 
signal, and 
demodulating means having a convolver for correlating said 
mixture of said reference signal pseudo noise code and 
said frequency hopping signal with a spread spectrum Ri DETECTOR 
signal received from said transmitter. CON- _—— _____,| SELECTOR 


NIZING SIGNAL 
DETECTOR 


1. A polarity detector for subscriber lines in a system for 


5,099,496 ars a 
transmitting a quaternary 2B1Q code over the subscriber lines, 


ADAPTIVE EQUALIZERS , ~ 
David J. Pope, Blackburn, and Anthony S. Merry, Wantirna ‘id polarity detector comprising: 


South, both of Australia, assignors to OTC Limited, Sydney, code converter means for converting the quaternary 2B1Q 
Australia code received through the subscriber lines into binary 


Filed Sep. 10, 1990, Ser. No. 579,776 codes for outputting complementary binary data; 
Claims priority, application Australia, Mar. 6, 1990, PJ8965 frame synchronizing signal detector means for detecting and 
Int. Cl.5 HO4L 3/04 outputting a frame synchronizing signal in the comple- 

US. Cl, 375—15 5 Claims mentary binary data output from said code converter 

1. An adaptive equaliser adapted to receive I and inputs and means and outputting a timing signal; 
produce I and Q outputs, comprising processing means pattern detector means for detecting all “1”’s or “O”’s of the 
adapted to equalise said inputs in accordance with a predeter- complementary binary data output from said code con- 
mined algorithm, said processing means comprising a plurality verter and a timing signal from said frame synchronizing 
of arrays of processing elements, each processing element in an signal detector means; and 
array performing a processing task in parallel with the other _ selector means for selecting all complementary binary data 
elements in its array, wherein each array accepts in rotation a having a single polarity from the complementary data 
set of inputs, another array accepts the next set of inputs, and pattern output from said code converter means in re- 
so forth such that processing occurs at a faster rate than each sponse to a detection of all “1”s or “0”s by said pattern 
array along can achieve; detector. 
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5,099,498 
METHOD FOR SUPPRESSING QUANTIZATION NOISES 
SUPERIMPOSED ON A SINUSOIDAL AUDIBLE TONE 
TRANSMITTED IN A DIGITAL 
TELECOMMUNICATIONS EXCHANGE SYSTEM 

Werner Nagler; Hans-Werner Rudolf, both of Munich, and 

Monika Stadler, Hausham, all of Fed. Rep. of Germany, 

assignors to Siemens Aktiengesellschaft, Munich 
Continuation of Ser. No. 533,950, Sep. 20, 1983, abandoned. This 

application Jun. 14, 1989, Ser. No. 368,948 

Claims priority, application Fed. Rep. of Germany, Sep. 28, 

1982, 3235881 
Int. Cl.5 HO3K 3/013 


US. Cl. 375—26 4 Claims 


1. In a method for transmitting an audible tone in a digital 
telecommunications system wherein the audible tone includes 
quantization noise which is disruptive of the audible tone, the 
improvement comprising the steps of: 

generating an audible tone which includes quantization 

noise; 

separately generating a harmonic tone of the audible tone at 

an amplitude significantly lower than the amplitude of the 
audible tone and sufficient high to mask said quantization 
noise; and 

additively superimposing the separately generated harmonic 

tone on the audible tone for transmission therewith. 


5,099,499 
METHOD OF GENERATING QUALITY FACTORS FOR 
BINARY DIGITS OBTAINED IN THE 
VITERBI-ANALYSIS OF A SIGNAL 

Claes L. Hammar, Taby, Sweden, assignor to Telefonaktiebola- 

get L M Ericsson, Stockholm, Sweden 

Filed Sep. 17, 1990, Ser. No. 583,309 
Claims priority, application Sweden, Sep. 19, 1989, 8903079 
Int. Cl.5 HO4L 1/00; GO6F 11/00 

US. Cl. 375—94 7 Claims 
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1. In a digital radio transmission system for transmitting 
signals between a transmitting radio station and a receiving 
radio station, a method of generating quality factors for binary 
digits obtained from signals received in said receiving radio 
station, said method comprising: 
sampling said received signal; 
analyzing said signal samples in accordance with a viterbi- 
algorithm having a desired number of states to generate 
binary bit sequences; 
measuring a deviation of said bit sequences from said signal 
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samples to define a metric associated with each of said bit 
sequences; 

calculating final values of said metric associated with each 
bit sequence; 

selecting one of said bit sequences associated with one state 
of said viterbi-algorithm having the smallest final metric 
value, 

registering a value of a last binary digit of said selected bit 
sequence; 

generating alternative bit sequences for each state using said 
viterbi-algorithm, said alternative bit sequences having a 
last binary digit value opposite from that of said last binary 
digit in said selected bit sequence; 

generating final values of metrices of said alternative bit 
sequences; and 

calculating a difference between said final metric value of 
one of said alternative bit sequences and said final metric 
value of said selected bit sequence. 


5,099,500 
SYMBOL DETECTION AND ERROR CORRECTION 
CODING IN A LOCAL AREA NETWORK 

Darrell Furlong, Uxbridge, Mass., assignor to Concord Commu- 

nications, Inc., Marlboro, Mass. 

Filed Oct. 14, 1988, Ser. No. 257,638 
Int. Cl.5 HO4L 27/06 

U.S, Cl. 375—94 


1. A method for determining if a start delimiter sequence is 
correctly being received, the method for use in a communica- 
tions system which receives an input signal that contains sig- 
nalling sequences formatted into frames, the frames having 
both control and data information contained therein, the con- 
trol information sequences including a silence sequence indi- 
cating that no data is being received, and a start delimiter 
sequence meant to indicate the beginning of a data sequence, 
the start delimiter including a series of symbols, the method 
comprising the steps of: 

A. when a post-silence preamble has been received most 
recently, allowing only one symbol error in the detection 
of a start delimiter before reporting an error; and 

B. when an interframe preamble has been received most 
recently, allowing more than one symbol error in the 
detection of a start delimiter before reporting an error. 


5,099,501 
ARRANGEMENT FOR SWITCHING A CLOCK TO A 
CLOCK HAVING THE SAME FREQUENCY BUT A 
LAGGING CLOCK PHASE 
Imre Sarkoezi, Munich, Fed. Rep. of Germany, assignor to 
Siemens Aktiengesellschaft, Munich, Fed. Rep. of Germany 
Filed Nov. 27, 1989, Ser. No. 441,882 
Claims priority, application European Pat. Off., Nov. 15, 


1988, 88119040.0 
Int. Cl.5 HO3D 3/24 
USS. Cl. 375—119 8 Claims 
1. A circuit for phase-shifting a clock signal, comprising: 
a control logic stage including a shift register of a register 
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cell of a first type connected to a plurality of concatenated for producing a pulse signal in response to logic levels at said 


register cells of a second type; 


selected ones; means for connecting said shift-out terminal of 


a clock selector stage having inputs connected to outputs of ‘said first data-shift stage to the shift-in terminal of said second 
said control logic stage and an output forming an auxiliary gata-shift stage; and means for supplying input data to said 


data clock output; and 


n mea Aieom 
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a clock monitoring stage including a bank of AND gates 
having inputs connected to said control logic stage and 
outputs connected to a NOR gate, an output of said NOR 
gate connected to a memory unit, clock inputs connected 
to clock signals, and an output forming a start signal con- 
nected to a setting input of said register cell of the first 


type. 


5,099,502 
SHIFT REGISTER FOR PRODUCING PULSES IN 
SEQUENCE 
Toshikazu Tazuke, Tokyo, Japan, assignor to NEC Corporation, 
Tokyo, Japan 
Filed May 30, 1990, Ser. No. 530,267 
Claims priority, application Japan, May 30, 1989, 1-137099 
Int. Cl.5 G11C 19/00; HO3K 21/10, 23/44 


U.S. Cl, 377—78 7 Claims 








OPN 


1. A shift register comprising: a first and a second data-shift 
stages, each of which includes a shift-in terminal, a shift-out 
terminal, first, second and third nodes, a pulse signal-output- 
terminal, a first transfer gate connected between said shift-in 
terminal and said first node, said first transfer gate being sup- 
plied with a shift clock signal and being opened in accordance 
with a first logic level state of said shift clock signal, means for 
applying at said second node a signal which is inverted to a 
signal at said first node and for temporarily holding a level at 
said first node in accordance with a second logic level state 
opposite to said first logic level of said shift clock signal, a 
second transfer gate connected between said second and third 
nodes, said second transfer gate being supplied with said shift 
clock signal and being opened in accordance with said second 
logic level state of said shift clock signal, means for applying at 
said shift out-terminal a signal which is inverted to a signal at 
said third node and for temporarily holding a level at said third 
node in accordance with said first logic level state of said shift 
clock signal, and gate circuit means coupled to selected ones of 
said shift-in and shift-out terminals and said first to third nodes 


shift-in terminal of said first data-shift stage. 


5,099,503 
METHOD AND DEVICE FOR CONTROLLING THE 
OPERATION OF A MAMMOGRAPHIC X-RAY 
APPARATUS 


Pekka Strémmer, Espoo, Finland, assignor to Planmed Oy, 


Finland 
Filed Nov. 20, 1990, Ser. No. 616,056 
Int. Cl.5 A61B 6/04 
USS. Cl. 378—37 


1. Method for controlling the operations of a mammo- 
graphic X-ray apparatus, wherein a breast (4) to be photo- 
graphed is pressed between a press plate (2) and a film cassette 
(5) or an equivalent depicting member by a press mechanism, 
comprising the steps of: 

measuring a compression force (F) applied by a holder 

means to the breast (4) to be photographed, or a quantity 
that indirectly represents the force (F); and 

on the basis of said measurement, regulating the velocity (V) 

of compression movement of the press mechanism by 
lowering the velocity (V) starting from a certain force 
(FO) in a substantially linear way until a maximal compres- 
sion force (F) is reached, whereupon the compression 
movement is stopped. 


5,099,504 
THICKNESS/DENSITY MESURING APPARATUS 
John W. Pettit, Derwood, Md., assignor to Adaptive Technolo- 
gies, Inc., Gaithersburg, Md. 

Continuation-in-part of Ser. No. 267,646, Nov. 4, 1988, 
abandoned, which is a continuation of Ser. No. 32,639, Mar. 31, 
1987, abandoned. This application Apr. 21, 1989, Ser. No. 
341,776 
Int. Cl.5 G01B 15/02; GOIN 23/06; GO1T 1/22, 1/24 
U.S. Cl. 378—54 36 Claims 
1. A thickness/density measuring apparatus comprising: 

a particle radiation source; 

a particle radiation detector spaced from said source and 
comprising a PIN diode; 

means for preventing light from impinging on said diode, but 
permitting particle radiation from said source to strike said 
diode and for further providing a low resistance conduc- 
tive material layer in a path of particle movement between 
said source and said detector; 

a charge sensitive preamplifier connected to an output of 
said diode; 

a first high pass filter connected to the output of said pream- 
plifier; 

an operational amplifier connected to the output of said first 
high pass filter; 
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a second high pass filter connected to the output of said 
amplifier; 

a comparator receiving the output of said second high pass 
filter and providing an output signal when the level of said 
second high pass filter output exceeds a set threshold; and 








means responsive to the output of said comparator for pro- 
viding a signal representative of at least one of the thick- 
ness and density of a material placed between said particle 
radiation source and particle radiation detector. 


5,099,505 
METHOD FOR INCREASING THE ACCURACY OF A 
RADIATION THERAPY APPARATUS 
Edward J. Seppi, Portola Valley; Edward G. Shapiro, Mountain 
View, and John M. Pavkovich, Palo Alto, all of Calif., assign- 
ers to Varian Associates, Palo Alto, Calif. 
Filed Jul. 2, 1990, Ser. No. 547,799 
Int. Cl.5 A61N 5/10 
US. Cl. 378—65 2 Claims 
MICROFICHE APPENDIX INCLUDED 
(6 Microfiche, 76 Pages) 


PATIENT ATTENUATED 
RAYS 


1. A method for increasing the accuracy of a radiation ther- 
apy simulator machine, wherein the radiation therapy simula- 
tor machine has a source of X-ray photons; and X-ray image 
intensifier tube, said intensifier tube providing a visible light 
output in response to X-ray photons impinging on an input of 
said intensifier tube; and array of photodiodes which provide 
an output proportional to a visible light input; and an optical 
means for coupling the visible output of said intensifier tube to 
the array of photodiodes; the method comprising the step of 
eliminating crosstalk in the image intensifier tube and the opti- 
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cal means, wherein the crosstalk eliminating step includes the 
steps of: 

a. applying the X-ray photons to the intensifier tube input so 
that one of the array of photodiodes is fully illuminated by 
a visible light output from the intensifier tube; 

b. measuring the response of all of the array of the photodi- 
odes; 

c. repeating steps a. and b. until each of the array of photodi- 
odes has been fully illuminated by a visible light output 
from the intensifier tube; 

d. zeroing out the responses of the fully illuminated photodi- 
odes; and 

e. using the remaining measurements as an error term to 
deconvolve subsequent measurements made by the radia- 
tion therapy simulator machine. 


5,099,506 
X-RAY ROTARY ANODE 

Gerhard J. Van Der Kooi; Bernard J. P. Van Rheenen, and 

Herman W. Pietersma, all of Eindhoven, Netherlands, assign- 

ors to U.S. Philips Corporation, New York, N.Y. 

Filed Jan. 4, 1991, Ser. No. 638,256 

Claims priority, application Netherlands, Jan. 10, 1990, 

9000061 
Int. Cl.5 HO1J3 35/10 


US. Cl. 378—144 20 Claims 


Mie T > 


| 
1. An X-ray rotary anode comprising a carrier body of 
graphite, a target layer of tungsten, a silicon-carbide layer 
between the carrier body and the target layer, and a titanium- 
nitride layer between the silicon-carbide layer and the target 
layer. 


5,099,507 
AUTO-DIALING APPARATUS AND AUTO-DIALING 
TYPE PAGING RECEIVER INCLUDING IMPROVED 
CALLING FUNCTIONS 
Yoshiaki Mukai, Ome, and Tateki Oishi, Hamuramachi, both of 
Japan, assigners to Casio Computer Co., Ltd., Tokyo, Japan 
Filed Sep. 18, 1989, Ser. No. 409,045 
Claims priority, application Japan, Sep. 20, 1988, 63- 
122951[U]; Sep. 20, 1988, 63-122952[U]; Sep. 20, 1988, 63- 
122953[U]; Sep. 20, 1988, 63-122955[U]; Sep. 20, 1988, 63- 
122956[ U]; Sep. 20, 1988, 63-123384[ U] 
Int. Cl.5 HO4M 11/00, 1/27 
U.S, Cl. 379—57 24 Claims 
1. An auto-dialing type paging receiver, comprising: 
receiving means for receiving message data, the message 
data including at least telephone number data and numeral 
data other than the telephone number data; 
storage means for storing the message data received by the 
receiving means; 
readout means for reading out the message data from the 
storage means; 
display means for displaying the message data read out from 
the storage means; 
selection means for selecting only the telephone number data 
from the message data displayed on the display means; and 
dialing-tone generating means for converting the telephone 





MARCH 24, 1992 


number data selected by the selection means into a corre- 
sponding telephone number dialing tone and for output- 


ting the telephone number dialing tone to a telephone 
handset. 


5,099,508 
RADIO TELEPHONE SYSTEM FOR SELECTIVELY 
ALLOWING A PARTY IN COMMUNICATION WITH A 
SYSTEM USER TO TRANSMIT A VOICE SIGNAL TO 
THE USER DURING A HOLD STATE 
Tsutomu Inaba, Hachioji, Japan, assignor to Kabushiki Kaisha 
Toshiba, Kawasaki, Japan 
Filed Jul. 10, 1990, Ser. No. 550,529 
Claims priority, application Japan, Jul. 12, 1989, 1-180771 
Int. Cl.5 HO4M 11/00; H04B 1/40 


1. A radio telephone system having a function of selectively 
allowing a party to transmit a speech signal to a user of the 
radio telephone system during a hold state set by the user, 
comprising: 

hold set means for setting the radio telephone system in a 

hold state during speech to inhibit transmission of a speech 
signal to the party and also to inhibit transmission of a 
speech signal from the party; 

time measuring means for starting measuring a predeter- 

mined period of time when said hold set means sets said 
hold state; and 

means for allowing the voice signal from the party to be 

transmitted during said hold state when said time measur- 
ing means completes its measuring operation of said pre- 
determined period of time. 


ELECTRICAL 


5,099,509 
INTEGRATION OF VOICE STORE AND FORWARD 
FACILITY 


Sanford J. Morganstein, Elgin; Herbert B. Krakau, Elmhurst, 


and Mark D. Klecka, Dekalb, all of Ill., assignors to Dytel 
Corporation, Schumburg, IIl. 
Filed Apr. 17, 1987, Ser. No. 40,564 
Int. Cl.5 HO4M 1/66, 3/50 


US. Cl. 379—84 


1. A method of facilitating the integration of a voice store 
and forward function with telephone switching apparatus, 


comprising the steps of: 


using a call completion system remote from a calling party 
to prompt the calling party to enter first destination-deter- 
mining information relating to a called party; 

receiving said first destination-determining information; 

determining that a called party to whom the calling party 
wishes to communicate is unavailable; 

transmitting a signal to the calling party indicating the un- 
availability of the called party; 

collecting second destination-determining information from 
the calling party for connecting the calling party to a 
voice store and forward facility; 

initially isolating the calling party from the voice store and 
forward facility so that the calling party cannot hear 
audible prompts which may be generated by the voice 
store and forward facility; 

translating said first and second destination-determining 
information into a first code identifying a voice store and 
forward facility, and a second code identifying a voice 
mailbox associated with the called party; 

causing the switching apparatus to access said voice store 
and forward facility and for causing said switching appa- 
ratus to establish a communication path to the facility; 

transmitting said first and second code to said facility via 
said communication path; and 

connecting said calling party to said communication path so 
that said calling party can deposit a voice message with 
said voice store and forward facility. 


5,099,510 
TELECONFERENCING WITH BRIDGE PARTITIONING 
AND OTHER FEATURES 
Robert J. Blinken, Jr., New York, N.Y.; Merle D. Garner, 
Chatham; Billy B. Oliver, Chatham, both of N.J., and Katha- 
rine Sensenig, Norristown, Pa., assignors to Communications 
Network Enhancement Inc., New Providence, N.J. 
Filed Jun. 11, 1990, Ser. No. 535,827 
Int. Cl.5 HO04M 7/00 
U.S. Cl. 379—202 4 Claims 
1. A method of operating a telephone line bridge from a 
service computer, the bridge having a multiplicity of ports, 
each connectible to a separate telephone line, and an internal 
microprocessor control connected to the service computer and 
for controlling the ports, for conducting conferences for a 
plurality of customers using the service computer, the method 
comprising: 
dividing the multiplicity of ports into a plurality of partitions 
each containing a group of ports, using software in the 
service computer; 
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designating at least one partition for each of the plurality of 


customers, using software in the service computer; 
operating the bridge for each customer through the service 
computer; 
storing in a data base in the service computer for each cus- 
tomer unique customer information for using the ports in 
the. customer’s partition, the customer partition and billing 
information for that customer; 


maintaining security between each data base in the service 
computer so that one customer cannot access any cus- 
tomer information or partition of another customer; and 

operating the bridge to conduct telephone conferences for 
each customer using ports in at least one customer’s desig- 
nated partition, by controlling the internal microprocessor 
control using the service computer. 


5,099,511 
EXCHANGE SYSTEM FOR INCOMING CALLS FROM 
DIRECT-IN LINES 

Masaharu Matsumoto, Kawasaki, Japan, assignor to Fujitsu 

Limited, Kawasaki, Japan 

Filed Dec. 12, 1989, Ser. No. 448,840 
Claims priority, application Japan, Dec. 12, 1988, 63-312008 
Int. Cl.5 HO4M 3/38, 7/14; H04Q 3/70 

US. Cl. 379—198 


| excmance [ 
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9. A method for terminating incoming calls from a direct-in 

line, comprising the steps of: 

(a) receiving a call set-up message having a requested ser- 
vice; 

(b) detecting when the call set-up message includes termina- 
tion subaddress information having a code and a station 
number; 

(c) determining a class-of-service number based on the code; 
and 

(d) executing the requested service when the class-of-service 
number permits the requested service. 
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5,099,512 
COMMUNICATION TERMINAL DEVICE 
Akihiko Shigami, Hino; Toshifumi Yamamoto, Kanagawa, and 
Shuji Yoshida, Tama, all of Japan, assignors to Kabushiki 
Kaisha Toshiba, Kawasaki, Japan 
Filed Sep. 19, 1989, Ser. No. 409,412 
Claims priority, application Japan, Sep. 22, 1988, 63-238006; 
Jan. 13, 1989, 1-3067 
Int. Cl.5 HO4M 1/00 


US. Cl, 379—357 16 Claims 


1. A communication terminal device comprising: 

means for storing dial numbers which are divided into 
groups; 

card loading means having a slot into which is inserted a 
card bearing identification information representing of the 
groups and address information corresponding to the dial 
numbers included in said one of the groups, the slot com- 
prising means for holding the card at a predetermined 
position with a first force and means for ejecting the card 
when the card is not held by said holding means with a 
second force which is lower than the first force; 

means for loading a card bearing an identification informa- 
tion representing one of the groups and an address infor- 
mation corresponding to the dial numbers included in said 
one of the groups; 

means for reading one of the dial numbers from said storing 
means in accordance with the group represented by the 
identification information board on the card loaded into 
said loading means and said plural dial numbers desig- 
nated by said designating means; and 

means for dialing based on the dial number read from said 
storing means. 


5,099,513 
INTEGRATED CIRCUIT FOR GENERATING A MELODY 
AND RING 

Yong-Hoon Kim, Seoul, and Kye-Eon Chang, Incheon, both of 

Rep. of Korea, assignors to Samsung Electronics Co. Ltd., 

Kwonson, Rep. of Korea 

Filed Feb. 23, 1990, Ser. No. 484,423 

Claims priority, application Rep. of Korea, Apr. 26, 1989, 

89-5488 
Int. Cl.5 HO4M 11/02 

USS, Cl. 379—374 1 Claim 

1. An integrated circuit for generating output melody and 

ring signals in a telephone set, comprising: 

an input ring signal detector for outputting an enable signal 
when the voltage of an input ring signal is more than a 
preselected threshold voltage; 

a frequency discriminator for comparing the frequency of 
the input ring signal with a preselected frequency range 
and outputting a ring-enable signal when the frequency of 
the arriving ring signal is within said preselected fre- 
quency range; 
controller responsive alternatively to said ring-enable 
signal or to a melody enable signal under the selection of 
a user of the telephone set for controlling the operation of 
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the circuit in either a ring output signal or melody output 
signal generating mode of operation, 

oscillating signal generating means for providing oscillating 
signals at pre-selected frequencies under the control of 
said controller and in accordance with the selected mode 
of operation of said circuit, selected ones of said oscillat- 
ing signals being coupled to said frequency discriminator 
for. use therein in said input ring signal comparison pro- 
cess; 

a memory containing stored data, at preselected addresses in 
said memory, for controlling the tempo/rhythm, the mel- 
ody, and the chord selection for said ring and melody 
output signals, said controller outputting addresses of the 
stored data corresponding to the selected mode of opera- 
tion of the circuit; 


OSCILLATOR’ 


RG/MEL 


STARTING 
VOLTAGE 
DETECTOR 


a chord generator responsive to a selected oscillating signal 
from said signal generating means and cord determining 
data from said memory for generating a chord frequency 
for use in the generation of melody signals in an output 
signal generating circuit, 

an original melody generator responsive to a selected oscil- 
lating signal from said signal generating means and mel- 
ody determining data from said memory for generating 
the melody frequency for use in the generation of both 
melody and ring output signals in said output signal gener- 
ating circuit; and 

a tempo/rhythm circuit responsive to a selected oscillating 
signal from said signal generating means and tempo/r- 
hythm determining data from said memory for outputting 
a rhythm signal for connection to said controller. 


5,099,514 
MULTI-PURPOSE TELEPHONE ACCESSORY UNIT 
Delores F. Acree, 1520-B Tramway Blvd. NE, Albuquerque, N. 
Mex. 87112 
Filed Nov. 9, 1989, Ser. No. 433,994 
Int. Cl.5 HO4M 1/00 
U.S. Cl. 379—441 6 Claims 

1. A multi-purpose telephone accessory unit comprising: 

a housing having a top wall, a front wall, a rear wall, and left 
and right side walls; 

a handset telephone line jack receptacle mounted in one of 
the walls of said housing; 

a headset jack receptacle mounted in one of the walls of said 
housing; 

a headset unit having a left ear receiver and a right ear 
receiver, a mouthpiece microphone is also supportably 
connected to said headset unit, an electrical cable connect- 
ing said respective left and right ear receivers and said 
mouth piece microphone to the headset jack; 

a voice transmission electrical circuit in said housing con- 
necting said handset telephone line jack receptacle to said 
headset jack receptacle; 

a voice receiver electrical circuit in said housing connecting 
said handset telephone line jack receptacle to said headset 
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jack.receptacle and having an earpiece interface network 
circuit; and 

an auxiliary input jack receptacle mounted in one of the 
walls of said housing and it is electrically connected to 


said voice receiver electrical circuit so that an auxiliary 
audio input source is mixed with the signal received from 
a telephone line and heard only by a user on one end of the 
telephone line to which said unit is connected, but not by 
the party on another end of the telephone line. 


5,099,515 
SECRECY DEVICE FOR WIRETAPPING PREVENTION 
AND DETECTION 
Osamu Kobayashi, Tsurugashima, and Masaki Akagawa, 
Hatoyama, both of Japan, assignors to Kabushiki Kaisha 
Nippon Conlux, Japan 
Filed Aug. 17, 1990, Ser. No. 568,825 
Claims priority, application Japan, Sep. 19, 1989, 1-243209 
Int. Cl.5 HO4M 1/68 
US. Cl. 380—2 


1. A secrecy device connected between a telephone handset 
and a telephone body comprising: 
a secrecy circuit comprising 
modulation means for modulating a voice signal received 
from said handset on a predetermined modulation sys- 
tem basis and sending a modulated voice signal to said 
telephone body; 
demodulation means for demodulating a modulated voice 
signal received from the telephone body on a predeter- 
mined demodulation system basis and sending a demod- 
ulated voice signal to the handset; 
detection means for detecting the presence of a connection 
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of a wiretapping telephone set to a line connecting two 
communicating party telephone sets. 


5,099,516 
DIGITAL COMPUTER CODE WORD IDENTIFICATION 
SYSTEM 
Michael D. Durkin, and Greg N. Stewart, both of Austin, Tex., 
assignors to Dell Corporate Services Corporation, Austin, 
Tex. 
Filed Jun. 12, 1989, Ser. No. 365,334 
Int. Cl.5 GO6F 9/00; HO4L 9/32 
U.S. Cl. 380—4 


ath 
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1. A method of identifying a digital computer system having 
a central processor unit (CPU) and a memory, comprising the 
steps of: 

(a) embedding a program code word in a computer program; 

(b) entering the computer program by way of the CPU into 
the memory of the digital computer system; 

(c) programming an addressable logic array, external to the 
system, with a preset array code word, the addressable 
logic array comprising a programmable array of logic 
(PAL); 

(d) reading a portion of the preset array code word by way 
of the CPU at an address of the logic array; 

(e) subsequently reading the remaining portion of the preset 
array code word by way of the CPU at the same address 
of the logic array; 

(f) assembling the preset array code word with the portion 
and the remaining portion by way of the CPU; 

(g) comparing the program code word with the preset array 
code word by way of the CPU; and 

(h) causing the CPU to refuse to execute the program if the 
program code word and the preset array code word are 
not identical, and executing the program if the program 
code word and the preset array code word are identical. 


5,099,517 
FRAME STATUS ENCODING FOR COMMUNICATION 
NETWORKS 
Amar Gupta, Northboro; William R. Hawe, Pepperell; Mark F. 
Kempf, Stow, and Ching S. Lee, Ashland, all of Mass., assign- 
ors to Digital Equipment Corporation, Maynard, Mass. 
Filed Jun. 29, 1990, Ser. No. 546,631 
Int. Cl.5 HO4K 1/00 
US. Cl. 380—29 24 Claims 
1. A method of encoding additional status information in a 
frame status field for use in a packet to be transmitted over a 
communication network, the method comprising the steps of: 
examining a count subfield of the frame status field to deter- 
mine how many bit positions of a status subfield are being 
used; 
encoding as many additional status bits into the status sub- 
field as will fit in unused bit positions; and 


OFFICIAL GAZETTE 


MARCH 24, 1992 


if not all desired additional status bits can be encoded in the 
status subfield, encoding at least one additional status bit 


into a bit position of the count subfield that is not being 
used for particular count values stored in the subfield. 


5,099,518 
ELECTRICAL CONDUCTOR OF HIGH MAGNETIC 
PERMEABILITY MATERIAL FOR AUDIO CIRCUITS 
David S. Lindsay, 585 Manet Terr., Sunnyvale, Calif. 94087, and 
Calvin J. Geyer, 3833 Park Blvd., #20, Palo Alto, Calif. 
94306 
Division of Ser. No. 271,202, Nov. 14, 1988, abandoned. This 
application Jul. 19, 1990, Ser. No. 555,956 
The portion of the term of this patent subsequent to Oct. 23, 
2007, has been disclaimed. 
Int. Cl.5 HO4B 3/00 


U.S. Cl. 381—97 5 Claims 


AUDIO AUDIO 
PREAMPLIFIER AMPLIFIER 
10 =our IN 620 


1. An electrical wire made of a conductive material, said 
conductive material from which said wire was made having a 
magnetic permeability greater than approximately 1,000, said 
wire being connected for coupling baseband audio signals in 
the range of approximately 20 Hz to 20,000 Hz between com- 
ponents in an audio system, said wire being connected to act as 
a primary conductor for said baseband audio signals between 
said components in said audio system. 


5,099,519 
HEADPHONES 

Yu Guan, 120 Larsen Hall, Dept. of Electrical Engineering, 

University of Florida, Gainesville, Fla. 32611 

Filed May 29, 1990, Ser. No. 529,586 
Int. Cl.5 HO4R 25/00; H04M 1/00 

U.S, Cl, 381—183 2 Claims 

1. A headphone for receiving and sending electrical signals, 
comprising two earpieces adapted for positioning over the 
wearer’s ears, and a headband structure interconnecting said 
earpieces; a directional microphone located within one of the 
earpieces for translating vocal sounds generated by the wear- 
er’s voice box into electrical signals, said microphone being 
oriented to receive vocal information primarily only through a 
surface thereof oriented to face the wearer’s ear; a speaker 
located within the other earpiece for delivering audio signals 
into the wearer’s adjacent ear; said headband structure com- 
prising two padded cushion structures (65 and 66), and a flexi- 
ble strip means (68) extending from one cushion structure into 
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the other cushion structure as a telescopic fit therein; and a 
dialing panel (67) carried on an external surface of said other 
cushion structure facing away from the head area of the person 
wearing the headphone; each earpiece being hingedly con- 
nected to an end of an associated cushion structure so that each 


earpiece can be folded onto an external surface of the associ- 
ated cushion structure; said other cushion structure having 
sufficient length that the pushbuttons on the dialing panel are 
freely accessible when the respective earpiece is folded onto 
the external surface of the cushion structure. 


5,099,520 
FIGURE RETRIEVAL METHOD 
Kazuaki Iwamura, Kokubunji; Shigeru Kakumoto, Kodaira, and 
Yasunori Emura, Kokubunji, all of Japan, assignors to Hita- 
chi Ltd., Tokyo and Hitachi Seike Ltd., Chiyoda, both of, 
Japan 
Continuation of Ser. No. 67,013, Jun. 29, 1987, abandoned. This 
application Mar. 20, 1990, Ser. No. 496,181 
Claims priority, application Japan, Jun. 27, 1986, 61-149554 
Int. Cl.5 GO6K 9/00 


USS. Cl. 382—1 41 Claims 


1. A figure retrieval system comprising: 

a source of digitized figure data describing in coordinate 
values end points and node points of a figure within a 
figure space; 

means for dividing the figure space into cells, each cell being 
identified by a cell number; 

means defining a figure data table for storing the figure data; 

means defining an address data table, having individual 
memory areas of fixed size and corresponding to the cells, 
for storing within each individual memory area cell infor- 
mation for all figures passing through the corresponding 
cell, the cell information including memory address infor- 
mation for the corresponding figure data stored in the 
figure data table; 


retrieval means for identifying cells within a window area of 


the figure space for a search operation for figure data, 
reading out information corresponding to the identified 
cells from the address data table, and reading out figure 


ELECTRICAL 


2589 


data from said figure data table on the basis of the read out 
information, 

whereby, when the figure is modified, modifying the figure 
data, any additional figure data resulting from the modifi- 
cation can be stored in available storage spaces of the 
figure data table, with the addresses of those storage 
spaces within the figure data table that are storing the 
additional figure data stored in the memory areas of the 
address data table corresponding with the figure space 
cells having modified figure data, so that the address data 
table does not need to be entirely rearranged. 


5,099,521 
CELL IMAGE PROCESSING METHOD AND 
APPARATUS THEREFOR 

Tokihiro Kosaka, Hyogo, Japan, assignor to Toa Medical Elec- 

tronics Co., Ltd., Kobe, Japan 

Filed Nov. 21, 1988, Ser. No. 273,897 
Claims priority, application Japan, Mar. 24, 1988, 63-70775 
Int. Cl.5 GO6K 9/00 


USS. Cl. 382—6 24 Claims 
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1. A cell image processing method comprising the steps of: 

capturing a cell image by image pickup means; 

storing the captured image data as original image data; 

binarizing the original image data upon identifying a back- 
ground portion and cell image portions contained in the 
original image data; 

deriving cell edge detection information comprising data 
indicating a pixel being an edge point on a periphery of the 
cell image portion and data indicating a direction to a 
located position of a next neighboring edge point for each 
pixel on a periphery of each of the cell image portions 
from said binarized image data; 

tracing cell edges, in order to obtain edge points of the cells, 
by referring to the edge detection information; 

and deriving various cell image parameters by referring to 
results obtained in said cell edge tracing step; 

said method characterized by further comprising the steps 
of: 

storing each of the number of said edge points on each 
horizontal scanning line; 

deriving cell identification codes in said edge tracing step by 
assigning data indicating a direction to a located position 
of neighboring edge points to each of said edge points of 
each of said cell image portions, based upon data indicat- 
ing which side of said edge point is exterior to the cell as 
seen from the image scanning direction, and by assigning 
data indicating the same cell number to each of the edge 
points in the same cell image portion, this step being re- 
peated until said stored number of said edge points is 
reduced one by one upon tracing said each edge point, and 
said stored number of edge points of one image frame 
becomes zero, thereby ensuring cell indentification codes 
are assigned to all of said cell image portions; and 

deriving said cell image parameters by successively reading 
out said cell image data and said cell identification codes 
and by correlating them with each pixel to obtain histo- 
grams of each said cell image portion. 
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5,099,522 
METHOD AND APPARATUS FOR PERFORMING 
HEAD-TAIL DISCRIMINATION OF ELECTRONIC CHIP 
COMPONENTS 
Masakazu Morimoto, Kyoto, Japan, assignor to Rohm Co., Ltd., 
Kyoto, Japan 
Filed Apr. 18, 1990, Ser. No. 510,667 
Claims priority, application Japan, May 29, 1989, 1-135056 
Int. Cl.5 GO6K 9/00 
US. Cl. 382—8 14 Claims 
1. A method for performing head-tail discrimination of 
electronic chip components before mounting thereof compris- 
ing the steps of: 
arranging at least one row of plural chip components within 
a magazine having at least one corresponding row of chip 
retaining recesses for removably retaining said row of 
chip components, each chip component having head and 
tail surfaces with different light reflectivities; 
causing a light source to direct light beams toward said row 
of chip components so that the light beams are reflected 
by the surfaces of the respective chip components; 
causing an image sensor to detect the reflected light beams 
for simultaneously producing image signals of the respec- 
tive chip components in said row, said image sensor being 
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capable of optically covering the entirety of said row of 
chip components, said image sensor having at least one 
row of picture elements in parallel to said row of chip 


Address Discrimination 
Date Date 


components, plural ones of said picture elements corre- 
sponding to said each chip component; and 

processing said image signals to determine head or tail of the 
respective chip components. 
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324,752 324,755 
PASTA PASTA 
Edward J. Meyers, Jr., Roselle Park, N.J.; Frank Ceglia, and Edward J. Meyers, Jr., Roselle Park, N.J.; Frank Ceglia, and 
Eileen Fogarty, both of New York, N.Y., assignors to CPC _— Eileen Fogarty, both of New York, N.Y., assignors to CPC 
International Inc., Englewood Cliffs, N.J. International Inc., Englewood Cliffs, N.J. 
Filed Jun. 5, 1990, Ser. No. 533,729 Filed Jun. 5, 1990, Ser. No. 534,630 
Term of patent 14 years Term of patent 14 years 
US. Cl. D1—106 US. Cl. Di—106 


324,753 324,756 
MICROPHONE SHAPED PASTA PASTA 
Edward J. Meyers, Jr., Roselle Park, N.J.; Frank Ceglia, and Edward J. Meyers, Jr., Roselle Park, N.J.; Frank Ceglia, and 
Eileen Fogarty, both of New York, N.Y., assignors to CPC _Eiileen Fogarty, both of New York, N.Y., assignors to CPC 
International Inc., Englewood Cliffs, N.J. International Inc., Englewood Cliffs, N.J. 
Filed Jun. 5, 1990, Ser. No. 534,632 Filed Jun. 5, 1990, Ser. No. 534,625 
Term of patent 14 years Term of patent 14 years 


US. Cl. DI—106 US. Cl. DiI—111 


324,754 
DRUM SET SHAPED PASTA 
Edward J. Meyers, Jr., Roselle Park, N.J.; Frank Ceglia, and 
Eileen Fogarty, both of New York, N.Y., assignors to CPC Edward J. Meyers, Jr., Roselle Park, N.J.; Frank Ceglia, and 
International Inc., Englewood Cliffs, N.J. Eileen Fogarty, both of New York, N.Y., assignors to CPC 
Filed Jun. 5, 1990, Ser. No. 533,728 International Inc., Englewood Cliffs, N.J. 
Term of patent 14 years Filed Jun. 5, 1990, Ser. No. 534,629 
U.S. Cl. D1I—106 Term of patent 14 years 
U.S. Cl. Di—111 


1 | a 
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324,758 


COMBINATION BIB AND HANDLED FEEDING BOTTLE 
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324,761 
SHOE INSOLE 


Maria F. Esteves, 2100 Lee Rd., Suite D, Winter Park, Fla. Park Soo-Kwan, Pusan, Rep. of Korea, assignor to The Chero- 


32789 
Filed Nov. 9, 1990, Ser. No. 611,852 
Term of patent 14 years 
U.S. Cl. D2—228 


SHOE FOR MARINE ACTIVITIES 


kee Group, Sunland, Calif. 
Filed Nov. 20, 1989, Ser. No. 438,886 
Term of patent 14 years 
U.S. Cl. D2—318 


324,762 
SHOE MIDSOLE 
Tinker L. Hatfield, Portland, Oreg., assignor to Nike, Inc. and 
Nike International Ltd., both of Beaverton, Oreg. 
Continuation-in-part of Ser. No. 559,577, Jul. 27, 1990. This 
application Dec. 7, 1990, Ser. No. 624,661 
Term of patent 14 years 


Harry Miller, Boston, Mass., assignor to Omega Corporation, U.S. Cl. D2—318 


East Boston, Mass. 

Continuation-in-part of Ser. No. 193,486, May 11, 1988, Pat. 
No. Des. 309,821. This application Mar. 22, 1990, Ser. No. 
497,345 
Term of patent 14 years 

U.S. Cl. D2—265 


LACE LOCK SET FOR A SHOE 
Bruce E. Rogers, Portland, Oreg., assignor to Nike, 
Nike International Ltd., both of Beaverton, Oreg. 
Filed Jun. 15, 1990, Ser. No. 538,503 
Term of patent 14 years 
U.S. Cl. D2—314 





SHOE SOLE 
Toshikazu Kayano, Kobe, Japan, assignor to Asics Corporation, 
Hyogo, Japan 
Filed May 24, 1990, Ser. No. 527,791 
Term of patent 14 years 


— U.S. Cl. D2—320 
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324,764 324,767 
SHOE OUTSOLE FILE SHEET FOR COMPACT DISCS 
Thomas P. Allen, Beaverton, Oreg., assignor to Nike, Inc. and Jiro Ozeki, Tokyo, Japan, assignor to Slidex Corporation, To- 
Nike International, Ltd., both of Beaverton, Oreg. kyo, Japan 
Filed Jan. 4, 1991, Ser. No. 637,529 Filed Oct. 31, 1989, Ser. No. 430,617 

Term of patent 14 years Claims priority, application Japan, Jun. 19, 1989, DES 

U.S. Cl. D2—320 1-22341 
The portion of the term of this patent subsequent to Feb. 18, 
2006, has been disclaimed. 
Term of patent 14 years 
U.S. Cl. D3—35 


324,765 
COMBINATION HEADBAND AND PONYTAIL HOLDER 
Stephen D. Obergfell, 5134 E. 65th St., Indianapolis, Ind. 46220 
Filed Nov. 30, 1989, Ser. No. 443,652 
Term of patent 14 years 
U.S. Cl. D2—512 


324,766 
COLLAR PROTECTOR 
Bert Bacchus, 27 Overndon Square, Agincourt, Ontario, Canada 
MIS 2M4 324,768 
Filed Apr. 20, 1989, Ser. No. 340,593 HOOK PROTECTOR CONTAINER 
Term of patent 14 years Burl R. Johnson, 1501 Cranbrook, Kekomo, Ind. 46901 
Filed Jun. 11, 1990, Ser. No. 536,337 
Term of patent 14 years 
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324,769 324,772 
BEACH TOTE BAG WITH HEAD SUPPORT FRONT PANEL FOR SUITCASE OR SIMILAR ARTICLE 
Patricia Hart, R.D. 2, Box 205, Middle Patent Rd., Bedford, Hsiao-Chun Tang, No. 160-5, Sec. 1, I-Min Rd., Ta-Li Hsiang, 
N.Y. 10506 Taichung Hsien, Taiwan 
Filed Apr. 25, 1989, Ser. No. 342,750 Filed Apr. 4, 1990, Ser. No. 504,648 
Term of patent 14 years Term of patent 14 years 
U.S. Cl, D3—42 US. Cl. D3—76 


HOLSTER 


HANDBAG ‘ 
‘ " * P ‘ Alan Baruch, 820 Kings Ct., Apt. H, Punta Gorda, Fla. 33950 
Xavier Dixsaut, Paris, France, assignor to Louis Vuitton Malle- Filed Jan. 31, 1990, Ser. No. 473,192 


tier, Paris, France 
Filed Aug. 12, 1988, Ser. No. 231,547 
Claims priority, application France, Feb. 15, 1988, 88 0945 US. G. D618 
Term of patent 14 years 


Term of patent 14 years 


U.S. Cl. D3—50 


324,771 ELECTRIC TOOTHBRUSH 
HANDBAG Marten F. Elkerbout, Drachten, Netherlands, assignor to U.S. 
Xavier Dixsaut, Paris, France, assignor to Louis Vuitton Mal- _ Philips Corporation, New York, N.Y. 
leiter, Paris, France Filed Nov. 27, 1990, Ser. No. 620,583 
Filed Aug. 12, 1988, Ser. No. 231,546 Claims priority, application World Int. Prop. O., Jun. 18, 
Claims priority, application France, Feb. 15, 1988, 88 0945 1990, DM/016.938 
Term of patent 14 years Term of patent 14 years 
U.S. Cl. D3—52 U.S. Cl. D4—101 
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324,775 324,777 
TOOTHBRUSH HANDLE HAIRBRUSH FOR ATTACHMENT TO A MOUSSE 

Steven W. Kreisher, North Brunswick, N.J., and Herman A. DISPENSING CONTAINER OR THE LIKE 

Davis, New York, N.Y., assignors to Johnson & Johnson Jerry L. Vangen, 3710 336th SW., Federal Way, Wash. 98003 

Consumer Products, Inc., New Brunswick, N.J. Filed Jun. 1, 1989, Ser. No. 359,937 

Filed Jan. 19, 1990, Ser. No. 467,839 Term of patent 14 years 
Term of patent 14 years U.S. Cl. D4a—114 

U.S. Cl. D4a—104 





324,778 
FOOT SCRUBBER 
Roger D. Whittington, 5200 Allegheny, Wichita 
76310 

iin Filed Aug, 16, 1989, Ser. No. 394,512 

COMBINED COSMETIC DISPENSING BRUSH AND CAP yg Gy = Tents et geet SO pees 

THEREFOR i oe 
Quintin L. Griffin, and India L. Cruse, both of 1032 S. 23rd 


#158, Richmond, Ind. 47374 
Filed Dec. 20, 1989, Ser. No. 453,483 HE as pnneesoii 
Term of patent 14 years 
US. Cl. D4—114 
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324,779 324,781 
BRUSH FOR REMOVING LINT HANGER FOR WETSUIT ACCESSORIES OR THE LIKE 
Muneyuki Ueda, Nishinomiya, Japan, assignor to Nippon Seal Alan K. Uke, 5980 Rancho Diegueno, P.O. Box 8531, Rancho 
Co., Ltd., Osaka, Japan Santa Fe, Calif. 92067 
Filed Nov. 9, 1989, Ser. No. 433,771 Filed Jan. 17, 1990, Ser. No. 466,725 
Claims priority, application Japan, May 9, 1989, 1-16841 Term of patent 14 years 
Term of patent 14 years US. Cl. D6—315 
U.S. Cl. D4—137 








APPAREL HANGER OR SIMILAR ARTICLE 

Andrea Pedersen, c/o A. Pederson & Associates Inc., 2330 S. 
Cannon Dr. H8-203, Mt. Prospect, Ill. 60056 
Filed Aug. 24, 1989, Ser. No. 397,796 
The portion of the term of this patent subsequent to Mar. 27, 
2004, has been disclaimed. 
Term of patent 14 years 
U.S. Cl. D6—317 


324,780 
COMBINED PICTURE FRAME AND GOLF BALL RACK 
Walter C. Sebesta, 8651 Foothill Blvd., No. 13, Rancho Cuca- 
monga, Calif. 91730 
Filed Sep. 27, 1989, Ser. No. 414,083 
Term of patent 14 years 
US. Cl. D6—303 


324,783 
HOOK RACK 

Steven E. Greenhut, 21646 Club Villa Ter., Boca Raton, Fla. 

33433, and Sheldon H. Goodman, 4079 Princeton Blvd., South 

Euclid, Ohio 44121 

Filed Dec. 2, 1988, Ser. No. 279,128 
Term of patent 14 years 

US. Cl. D6—323 
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324,784 324,787 
COLLAPSIBLE RACK STACKABLE SHOE RACK 
James R. Rose, 723 Ridge Brook Trail, Duluth, Ga. 30136 David Evans, Acton, Mass., assignor to Tucker Housewares, 
Filed Mar. 22, 1990, Ser. No. 497,140 Leominster, Mass. 
Term of patent 14 years Filed May 16, 1989, Ser. No. 352,815 
Term of patent 14 years 


MULTIPLE NECK TIE HOLDER HAVING CLOTHES 
Winsor D. White, Chicago, IIl., assignor to Henredon Furniture 
HANGER MOUNTING DEVICE OR THE LIKE Industries, Inc., Morganton, N.C. 


Bernard L. Kleinke, 12903 Texana St., San Diego, Calif. 92129 28. 1989. ——— 
Filed Oct. 20, 1988, Ser. No. 260,898 re — nootaa 
Term of patent 14 years patent 
US. Cl. D6é—328 


Herbert C. Saiger, Troy, Ohio, assignor to Crown Leisure Prod- Winsor D. White, Chicago, Ill., assignor to Henredon Furniture 
ucts, Inc., Owosso, Mich. Industries, Inc., Morganton, N.C. 
Filed Sep. 9, 1988, Ser. No. 243,642 Filed Jun. 28, 1989, Ser. No. 372,789 
Term of patent 14 years Term of patent 14 years 
U.S. Cl. D6—445 
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324,790 
COUPON DISTRIBUTION STAND 


324,793 
COMBINED RACK AND PICTURE FRAME 


Richard G. Krautsack, Arlington Heights, Ill., assignor to Co- Truman Johnson, 3660 Echo Rd., Redding, Calif. 96002 


mark Merchandising, Inc., Elk Grove Village, Ill. 
Filed Aug. 31, 1989, Ser. No. 402,137 
Term of patent 14 years 
US. Cl. D6—455 


PORTABLE TABLE ATTACHABLE TRAY 
Virginia L. Hoover, 815 Main, Russell, Kans. 67665 
Filed Dec. 5, 1988, Ser. No. 280,288 
Term of patent 14 years 


324,792 
CASE FOR TOOTHBRUSHES, TOOTHPASTE, AND 
DENTAL FLOSS 
John A. McElroy, P.O. Box 2922, Sunnyvale, Calif. 94087 
Filed Oct. 4, 1990, Ser. No. 592,872 
Term of patent 14 years 
U.S. Cl. D6—528 


Filed Aug. 24, 1990, Ser. No. 583,761 
Term of patent 14 years 


324,794 
STRAW 
Curt E. Whitright, 11287 Thwing Rd., Chardon, Ohio 44024 
Filed Mar. 20, 1989, Ser. No. 325,506 
Term of patent 14 years 
U.S. Cl. D7—300.2 
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324,795 324,797 
BEVERAGE DISPENSER WATER HEATED CONTAINER FOR TEMPERATURE 

George H. Hoover, Marietta; Roger C. Whigham, Atlanta; RETENTION AND SUPPORT OF FOOD SERVICE PANS 

Annie T, Ellis, Smyrna; Phillip J. Snoke; Lionel D. Gillespie, David J. Zielinski; Lloyd M. Finney, and Steven R. Lawson, all 

both of Atlanta, and Devin L. Moore, Decatur, all of Ga., 

assignors to The Coca-Cola Company, Atlanta, Ga. 

Filed May 23, 1989, Ser. No. 355,383 Filed Mar. 17, 1989, Ser. No. 324,627 
Term of patent 14 years Term of patent 14 years 

US. Cl. D7—308 U.S. Cl. D7—409 


324,798 
PLATE 
Edwin C. Wonder, Wales, N.Y., assignor to Oneida Ltd., 
Oneida, N.Y. 
Filed Apr. 3, 1989, Ser. No. 332,216 
Term of patent 14 years 
U.S. Cl. D7—585 


324,796 
OVEN 
Gregory J. McCabe, Hooksett, N.H., assignor to The Procter & 
Gamble Company, Cincinnati, Ohio 
Filed Apr. 27, 1989, Ser. No. 344,150 
Term of patent 14 years 
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324,799 324,802 
BEVERAGE CONTAINER HOLDER IMPACT WRENCH 

Carl V. Shoemaker, 8350 Mariner’s Dr., Wilsonville, Oreg. Richard V. Caskey, Racine; Daniel R. Bullis, Jr., and Lawrence 
97070 J. Fenske, both of Madison, all of Wis., assignors to Snap-On 

Filed Apr. 13, 1990, Ser. No. 509,071 Tools Corporation, Kenosha, Wis. 

Term of patent 14 years Filed Jul. 25, 1989, Ser. No. 384,470 
U.S. Cl. D7—616 Term of patent 14 years 
U.S. Cl. D83—68 


324,800 
SANDER 

James K. Butzen, Grayslake, Ill.; Kenneth C. Happ, Silver Lake, 

and Robert D. Giese, Kenosha, both of Wis., assignors to 

Snap-on Tools Corporation, Kenosha, Wis. 

Filed Jul. 25, 1989, Ser. No. 384,464 
Term of patent 14 years 

U.S. Cl. D8—62 


324,801 
ANGLE HEAD IMPACT WRENCH 
Richard Caskey, Racine; Daniel Bullis, Jr., and Lawrence J. 324,803 
Fenske, both of Madison, all of Wis., assignors to Snap-on ORBITAL SANDER 
Tools Corporation, Kenosha, Wis. James K. Butzen, Grayslake, Ill., and Kenneth C. Happ, Silver 
Filed Jul. 25, 1989, Ser. No. 384,467 Lake, Wis., assignors to Snap-on Tools Corporation, Kenosha, 
Term of patent 14 years Wis. 
U.S. Cl. D83—68 Filed Jul. 25, 1989, Ser. No. 384,680 
Term of patent 14 years 
U.S. Cl. D8—62 
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324,804 324,807 
COMBINED KNIFE AND MAGNIFYING GLASS HANDLE 

Siegfried Hoelterscheidt, Hiickelhoven, Fed. Rep. of Germany, Mary J. Reid, and David J. O’Connell, both of Sheboygan, Wis., 

assignor to Walter Henkels GmbH, Fed. Rep. of Germany assignors to Jacob Delafon, Paris, France 

Filed Mar. 2, 1990, Ser. No. 488,796 Filed Nov. 6, 1989, Ser. No. 433,083 

Claims priority, application Fed. Rep. of Germany, Jan. 8, Term of patent 14 years 

1990, DM/015544 US. Cl. D8—310 
Term of patent 14 years 

US. Cl. D8—99 


AUTOMOTIVE EMERGENCY TOOL 
Robert L. Pease, Scarsdale, N.Y., assignor to U.S. International 
Trade and Marketing Services, Ltd., Scarsdale, N.Y. 


Filed Feb. 12, 1990, Ser. No. 479,545 24,808 
Term of patent 14 years LUGGAGE LOCK 


U.S. Cl. D8—105 Urs Gisiger, Schulhausstrasse 19, 2545 Selzach, Switzerland 
Filed Aug. 2, 1990, Ser. No. 562,133 
Term of patent 14 years 
US. Cl. D8—331 


COLLAPSIBLE DISPENSING TUBE 
John Van Arman, Easton, Pa., assignor to American National 324,809 
Can Company, Chicago, Ill. LUGGAGE LOCK 
Filed May 16, 1988, Ser. No. 195,165 Urs Gisiger, Schulhausstrasse 19, 2545 Selzach, Switzerland 
Term of patent 14 years Filed Aug. 2, 1990, Ser. No. 562,944 
Term of patent 14 years 


316-926 O.G.-92-27 
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324,810 324,813 
HOLDER FOR REMOTE CONTROL DEVICE PORTION OF A KEY BLADE BLANK 
Marvin T. Moye, Sr., 5436 Larchwood Ave., Philadelphia, Pa. Walter E. Best; Timothy R. Bjornson, both of Indianapolis; 
19143 James W. Borgmann, Carmel, and Gary R. Jacobs, Indianap- 
Filed Sep. 13, 1989, Ser. No. 406,744 olis, all of Ind., assignors to Best Lock Corporation, Indianap- 
Term of patent 14 years olis, Ind. 
U.S. Cl. D8—373 Filed Mar. 29, 1991, Ser. No. 677,812 
Term of patent 14 years 
US. Cl. D8—347 


324,814 
324,811 PORTION OF A KEY BLADE BLANK 
PORTION OF A KEY BLADE BLANK Walter E. Best; Timothy R. Bjornson, both of Indianapolis; 
Walter E. Best; Timothy R. Bjornson, both of Indianapolis; James W. Borgmann, Carmel, and Gary R. Jacobs, Indianap- 
James W. Borgmann, Carmel, and Gary R. Jacobs, Indianap- olis, all of Ind., assignors to Best Lock Corporation, Indianap- 
olis, all of Ind., assignors to Best Lock Corporation, Indianap- olis, Ind. 
olis, Ind. Filed Mar. 29, 1991, Ser. No. 677,813 
Filed Mar. 29, 1991, Ser. No. 677,672 than chest Chg 


Term of patent 14 years . Cl. D8—347 
U.S. Cl, D8—347 _* 
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324,812 324,815 
PORTION OF A KEY BLADE BLANK PORTION OF A KEY BLADE BLANK 

Walter E. Best; Timothy R. Bjornson, both of Indianapolis; Walter E. Best; Timothy R. Bjornson, both of Indianapolis; 

James W. Borgmann, Carmel, and Gary R. Jacobs, Indianap- § James W. Borgmann, Carmel, and Gary R. Jacobs, Indianap- 

olis, all of Ind., assignors to Best Lock Corporation, Indianap- _ lis, all of Ind., assignors to Best Lock Corporation, Indianap- 

olis, Ind. olis, Ind. 

Filed Mar. 29, 1991, Ser. No. 677,752 Filed Mar. 29, 1991, Ser. No. 677,827 
Term of patent 14 years Term of patent 14 years 

US. Cl. D8—347 U.S. Cl. D8—347 


| | |) | 
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324,816 324,819 


PROTECTIVE COVER FOR ELECTRICAL SWITCHESOR PORTABLE DISPENSING CASE FOR MEDICATION 
Franklin, Mich. 48025 


SOCKETS Nancy Eisenberg, P.O. Box 206, 
Filed Oct. 10, 1989, Ser. No. 418,449 


Paul J. LeDuc, 27 Orchard Park Drive, Scarborough, Ontario, 
Term of patent 14 years 


MIE 2T6, Canada 
Filed Apr. 2, 1990, Ser. No. 503,567 US. Cl. D9—339 


Claims priority, application Canada, Oct. 10, 1989, 1010893 
Term of patent 14 years 


COMBINED BOTTLE AND CAP 
Fred J. Hayman, Beverly Hills; Allan B. Johnson, Tarzana, and 
Keith L. Poulson, Canyon Country, all of Calif., assignors to 
Filed Feb. 17, 1989, Ser. No. 311,886 Fred ma yee eg ty Gut 
Term of patent 14 years Term of - 14 years 


U.S. Cl. D9—372 


an BOTTLE 
COMBINATION ECCENTRIC DISC LOCK CLAMP AND 
REAR END SHELF BRACKET Stanley B. Solomon, 29 Misty Acres Rd., Rolling Hills Estates, 

Lee L. Von Gunton, Buffalo Grove, and Glen C. Hook, Liberty- Calif. 90274 - 

ville, both of Ill., assignors to E.Z. Shelf Company, Buffalo Filed Apr. 3, 1990, Ser. No. 504,981 

Grove, Ill. Term of patent 14 years 
Continuation of Ser. No. 582,654, Sep. 13, 1990. This application U-S. Cl. D9—394 

Oct. 16, 1990, Ser. No. 598,343 
Term of patent 14 years 

U.S. Cl. D8—381 
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324,822 324,824 
COMBINED BOTTLE AND CAP COMBINED VENTED CLOSURE AND CAPPED STRAW 

Gary Brabeck, Arlington Heights; Bruce Cohen, Winnetka; Randall Hansen, Redondo Beach, Calif., assignor to Sip Top 

James Cohen, Northbrook; Robert Kleckauskas, Downers Marketing, Inc., Los Angeles, Calif. 

Grove, and Craig Scherer, Evanston, all of Ill., assignors to Filed Dec. 26, 1989, Ser. No. 456,281 

Arrow Plastic Manufacturing Co., Elk Grove, Ill. Term of patent 14 years 

Filed Oct. 23, 1989, Ser. No. 425,321 U.S. Cl. D9—436 
Term of patent 14 years 

US. Cl. D9—401 


324,823 
COMBINED CONTAINER AND HOLDER FOR A 
BOTTLE OR THE LIKE 
Tobia Scarpa, and Afra B. Scarpa, both of Trevignano, Italy, 
assignors to Benetto Group S.p.A., Ponzano Veneto, Italy 324.825 
Filed Aug. 19, 1987, Ser. No. 87,246 w ATCH CASE 


Claims priority, application Italy, Feb. 26, 1987, 20962/87[U] F is P. A.B a, Eagolon, Swi assignor to Girard- 
Tesme of patent 26 years Perregaux S.A., La-Chaux-de-Fonds, Switzerland 
Filed Apr. 26, 1988, Ser. No. 186,205 
Claims priority, application Hague, Oct. 28, 1987, 
DMA/000690 
Term of patent 14 years 
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324,826 324,828 
WATCH COMBINED WATCH AND BRACELET 
Gae Aulenti, Milan, Italy, assignor to Louis Vuitton Malletier, Severin Wunderman, Laguna Beach, Calif., assignor to Severin 
Paris, France Montres AG, Lengnau, Switzerland 
Filed Jun. 17, 1988, Ser. No. 208,393 Filed May 23, 1989, Ser. No. 355,547 
Claims priority, application France, Dec. 18, 1987, 87 7649 1989, 
Term of patent 14 years 
U.S. Cl. D10—30 Term of patent 14 years 
US. Cl. D10—32 


324,829 
WATCH DIAL 
Jurgen Bock, Pforzheim, Fed. Rep. of Germany, assignor to E. 
Gluck Corporation, Long Island City, N.Y. 
Filed Aug. 11, 1988, Ser. No. 231,178 
Term of patent 14 years 
US. Cl. D10—126 


324,830 
NECKLACE 
324,827 Paolo Bulgari, Rome, Italy, assignor to Partecipazioni Bulgari 
STOP WATCH S.p.A., Rome, Italy 
Takashi Morishima, Akishima, Japan, assignor to Casio Com- Filed Nov. 13, 1989, Ser. No. 436,018 
puter Co., Ltd., Tokyo, Japan Claims priority, application Hague, May 23, 1989, 
Filed Sep. 6, 1989, Ser. No. 403,723 DM/013.637 
Term of patent 14 years Term of patent 14 years 
US. Cl. D10—30 US. Cl. D11—6 





OFFICIAL GAZETTE MARCH 24, 1992 


324,831 324,834 

PENDANT RESUABLE TRAY FOR THE GROWING OF SEEDLINGS 

Barbara Diaz, 100-16 93rd Ave., Richmond Hill, N.Y. 11418 Kari Saarinen, Iso-Vimma, Finland, assignor to Lannen Tehtaat 
Filed Jan. 7, 1991, Ser. No. 639,176 Oy, Iso-Vimma, Finland 
Term of patent 14 years Filed Apr. 11, 1989, Ser. No. 336,299 
US. Cl. D11—83 Claims priority, application Finland, Jan. 16, 1989, 32/89 
Term of patent 14 years 
US. Cl. D11—155 


CARD HOLDER OR SIMILAR ARTICLE 
Andrew A. Boschetto, 39 Wagon La., Cherry Hill, N.J. 08002, 
and Todd R. Boschetto, 13 Stayman La., Sewell, N.J. 08080 
Filed Mar. 14, 1990, Ser. No. 493,235 
Term of patent 14 years 
US. Cl. Di1—118 


324,835 
PULL TAB FOR SLIDE FASTENER 
324,833 Hiroshi Mizuno, Toyama, Japan, assignor to Yoshida Kogyo 

FLOWER POT COVER K.K., Tokyo, Japan 

Donald E. Weder, Highland, Ill., assignor to Highland Supply Filed Sep. 21, 1989, Ser. No. 410,539 
Corporation, Highland, Ill. Claims priority, application Japan, Mar. 22, 1989, 1-10323 
Division of Ser. No. 337,448, Apr. 13, 1989, Pat. No. D. 316,985. The portion of the term of this patent subsequent to Mar. 17, 
This application Oct. 16, 1990, Ser. No. 598,455 2006, has been disclaimed. 

Term of patent 14 years Term of patent 14 years 

US. Cl. D11—152 US. Cl. D11—221 
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324,836 324,839 
BICYCLE FRAME TIRE TREAD AND BUTTRESS 

James D. Allsop, and Paul Barkley, both of Bellingham, Wash., Paul B. Maxwell, Akron; Darrell E. Covert, Uniontown, and 

assignors to Allsop, Inc., Bellingham, Wash. Rudy E. Consolacion, Cuyahoga Falls, all of Ohio, assignors 

Filed Nov. 22, 1989, Ser. No. 440,732 to The Goodyear Tire & Rubber Company, Akron, Ohio 
The portion of the term of this patent subsequent to Mar. 3, Filed Jan. 22, 1990, Ser. No. 468,996 
2006, has been disclaimed. Term of patent 14 years 
Term of patent 14 years U.S. Cl. D12—147 

U.S. Cl. D12—111 


BICYCLE SEAT SUPPORT 
James D. Allsop, Bellingham, and David E. Calapp, Bellevue, 
both of Wash., assignors to Allsop, Inc., Bellingham, Wash. 
Filed Nov. 22, 1989, Ser. No. 440,731 
Term of patent 14 years 
US. Cl. D12—119 


324,840 
TIRE TREAD AND BUTTRESS 

Paul B. Maxwell, Akron; Philip S. Hammond, Mogadore, and 

Darrell E. Covert, Uniontown, all of Ohio, assignors to The 

Goodyear Tire & Rubber Company, Akron, Ohio 

Filed Jan. 22, 1990, Ser. No. 468,997 
Term of patent 14 years 

U.S. Cl. D12—147 


324,838 
BICYCLE PEDAL 

Denis Briscadieu, l’Isle Jourdain, France, assignor to Look, 

Nevers, France 

Filed Jan. 3, 1990, Ser. No. 460,612 
Claims priority, application France, Dec. 19, 1989, 894658 
Term of patent 14 years 

U.S. Cl. D12—125 


324,841 
Patent Not Issued For This Number 
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324,842 324,844 
TIRE THREAD AND BUTTRESS BOAT 
Darrell E. Covert, Uniontown; Paul B. Maxwell, Akron; Freder- George D. Simpson, Jr., and George D. Simpson, Sr., both of 
ick W. Miller, Akron; Richard L. Galante, Akron; Michael A. P.O. Box 95, Smyrna, N.C. 28579-0095 
Kolowski, Mogadore; William M. Hopkins, Hudson; Anthony Filed Jul..30, 1990, Ser. No. 559,892 
J. Scarpitti, Uniontown, and Andrew N. Hoang, Akron, all of Term of patent 14 years 
Ohio, assignors to The Goodyear Tire & Rubber Company, U.S. Cl. D12—314 
Akron, Ohio 
Continuation-in-part of Ser. No. 436,868, Nov. 15, 1989. This 
application Apr. 12, 1990, Ser. No. 508,314 
Term of patent 14 years 
US. Cl, D12—147 


324,845 
PASSENGER FERRY SUPERSTRUCTURE 


324,843 
TIRE TREAD AND BUTTRESS Paul Kotzebue, San Diego, Calif., assignor to Swath Ocean 
Systems, Inc., Chula Vista, Calif. 


le we 
ee ae ren —— Filed Jan. 25, 1990, Ser. No. 469,902 
Filed Jan. 22, 1990, Ser. No. 469,001 Term of patent 14 years 
The portion of the term of this patent subsequent to Mar. 3, US. Cl. D12—318 
2006, has been disclaimed. 
Term of patent 14 years 
US. Cl. D12—147 
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324,846 
MULTI-PIN SOCKET 


U.S. PATENT AND TRADEMARK OFFICE 


324,848 
HOUSING FOR ELECTRICAL CONNECTOR 


Yasuji Shibano, Izumisano, Japan, assignor to Hosiden Elec- Yasuhiro Nagasaka; Yasuo Hirayama, both of Toyota; 


tronics Co., Ltd., Osaka, Japan 
Filed Feb. 21, 1989, Ser. No. 312,842 

Claims priority, application Japan, Aug. 24, 1988, 33511/88; 

Aug. 24, 1988, 33512/88 
The portion of the term of this patent subsequent to Feb. 13, 
2004, has been disclaimed. 
Term of patent 14 years 

US. Cl. D1i3—147 


324,847 
HOUSING FOR AN ELECTRICAL CONNECTOR 
Yasuhiro Nagasaka; Yasuo Hirayama, both of Toyota; 
Shigekazu Wakata, Yokkaichi; Shinichi Yamada, Yokkaichi, 


Shigekazu Wakata; Shinichi Yamada, both of Yokkaichi, and 
Yoshihiro Tanaka, Mie, all of Japan, assignors to Sumitomo 
Wiring Systems, Ltd., Yokkaichi, Japan 
Filed Apr. 18, 1989, Ser. No. 339,632 
Claims priority, application Japan, Oct. 20, 1988, 63-41165 
Term of patent 14 years 


US. Cl. D13—147 


324,849 
HOUSING FOR AN ELECTRICAL CONNECTOR 


and Nobuyuki Asakawa, Yokkaichi, all of Japan, assignors to Yasuhiro Nagasaka; Yasuo Hirayama, both of Toyota; 


Sumitomo Wiring Systems, Ltd., Yokkaichi, Japan 
Filed Apr. 18, 1989, Ser. No. 340,014 
Claims priority, application Japan, Oct. 20, 1988, 63-41159 
The portion of the term of this patent subsequent to Mar. 17, 
2006, has been disclaimed. 
Term of patent 14 years 
US. Cl. D13—147 


Shigekazu Wakata, Yokkaichi; Shinichi Yamada, Yokkaichi, 
and Nobuyuki Asakawa, Yokkaichi, all of Japan, assignors to 
Sumitomo Wiring Systems, Ltd., Yokkaichi, Japan 
Filed Apr. 18, 1989, Ser. No. 339,639 
Claims priority, application Japan, Oct. 20, 1988, 63-41161 
Term of patent 14 years 


US. Cl, D13—147 
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324,850 324,852 
ELECTRICAL CONNECTOR HOUSING ELECTRICAL CONNECTOR HOUSING 

Katsutoshi Kuzono; Shigeo Ishizuka, and Kazuaki Sakurai, all of Kenji Takenouchi, and Makoto Yamanashi, both of Shizuoka, 

Shizuoka, Japan, assignors to Yazaki Corporation, Tokyo, Japan, assignors to Yazaki Corporation, Tokyo, Japan 

Japan Filed Dec. 20, 1989, Ser. No. 452,462 

Filed May 22, 1990, Ser. No. 526,813 Claims priority, application Japan, Jun. 21, 1989, 1-22632 
Claims priority, application Japan, Dec. 14, 1989, 1-45280 Term of patent 14 years 
Term of patent 14 years U.S. Cl. D13—133 

US. Cl. D13—147 


324,853 
ELECTRICAL SERVICE ENTRANCE FITTING 
Ruben R. Johnson, 3609 W. Castile Ct., Peoria, Ill. 61615 
Filed Mar. 23, 1989, Ser. No. 327,573 
Term of patent 14 years 
US. Cl. D13—155 


324,851 COMPUTER 
ELECTRICALLY CONDUCTIVE RIBBON Cheng-Chang Lee, Taipei, Taiwan, assignor to Acer Incorpo- 
Ian R. Barnett, Christchurch, New Zealand, assignor to Donagh- _— rated, Hsin Chu Science-Based Industrial Park, Taiwan 
y’s Industries Limited, Dunedin, New Zealand Filed Aug. 17, 1988, Ser. No. 233,294 
Filed Dec. 1, 1988, Ser. No. 278,932 Term of patent 14 years 
Term of patent 14 years US. Cl. D14—100 
US. Cl. D1i3—153 
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324,855 324,857 
ELECTRONIC COMPUTER IMAGE SCANNER. 

Masaaki Iino, Yokohama, Japan, assignor to Kabushiki Kaisha Sean Kuo, Hsinchu, Taiwan, assignor to Microtek International, 

Toshiba, Kanagawa, Japan Inc., Hsinchi, Taiwan 

Filed Jan. 5, 1990, Ser. No. 461,462 Filed Nov. 13, 1989, Ser. No. 435,575 
Claims priority, application Japan, Jul. 6, 1989, 1-24753 Claims priority, application Japan, Jul. 21, 1989, 1-26762 
Term of patent 14 years Term of patent 14 years 

U.S. Cl. D14—106 U.S. Cl. D14—107 


324,856 
ELECTRONIC COMPUTER 

Masaaki Iino, Yokohama, Japan, assignor to Kabushiki Kaisha 

Toshiba, Kanagawa, Japan 324,858 

Filed San. 16, 2990, Ser. No. 466,708 HOUSING FOR DATA COMMUNICATOR FOR 

Claims priority, application Japan, Jul. 31, 1989, 1-28117; Jul. AUTOMATIC CONVEYANCE SYSTEM 

31, 1989, 1-28118; Jul. 31, 1989, 1-28119; Jul. 31, 1989, 1-28120 yarcuhiro Ishida, Osaka, Japan, assignor to Sharp Corporation, 
Term of patent 14 years Osaka, Japan 
a ie Filed Mar. 8, 1990, Ser. No. 490,975 
Claims priority, application Japan, Sep. 18, 1989, 1-34126 
Term of patent 14 years 
US. Cl. D14—107 
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324,859 
FLOPPY DISC DRIVE BEZEL 


MARCH 24, 1992 


324,861 
KEYBOARD 


Daniel F. Ansell, Coral Springs; Vincent S. Garmon, Boynton Helen Swede, Rochester; Angelo M. LaBarbera, Honeoye Lake; 


Beach, and Graham M. White, Boca Raton, all of Fla., assign- 
ors to International Business Machines Corp., Armonk, N.Y. 


Filed May 18, 1990, Ser. No. 524,995 
Term of patent 14 years 
US. Cl. D14—115 


324,860 
KEYBOARD FOR ELECTRONIC COMPUTER 

Yuriko Oshima, Nagano, Japan, assignor to Seiko Epson Corpo- 

ration, Tokyo, Japan 

Filed Jun. 22, 1990, Ser. No. 543,292 
Claims priority, application Japan, Dec. 22, 1989, 1-046945 
Term of patent 14 years 

US. Cl. D14—115 


Arthur N. Nielsen, Pittsford, and Anthony D. Critelli, Victor, 
all of N.Y., assignors to Eastman Kodak Company, Rochester, 
N.Y. 
Filed Aug. 29, 1990, Ser. No. 575,519 
Term of patent 14 years 
U.S. Cl. D14—115 


324,862 
FRONT PANEL FOR OPTICAL DISK DRIVE 
Vincent S. Garmon, 6829 Alden Ridge Dr., Boynton Beach, Fla. 
33437 
Filed Oct. 26, 1990, Ser. No. 605,873 
Term of patent 14 years 
U.S. Cl. D14—115 
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324,863 3 
TELEVISION SET ADJUSTABLE SUPPORT FOR A CELLULAR 
Craig S. Timm, P.O. Box 257, Tallevast, Fla. 34270 TELEPHONE OR THE LIKE 
Filed Aug. 30, 1990, Ser. No. 574,933 i 
Term of patent 14 years 
US. Cl. D14—126 


° 


Chatsworth, Calif. 
Filed Sep. 1, 1989, Ser. No. 402,447 
Term of patent 14 years 
U.S. Cl. D14—253 


aooessee 


GEAR BOX HOUSING 
Loren Pleet, Woodland Hills, and Douglas Kruse, Chatsworth, 
both of Calif., assignors to Orion Business International, Inc., 
Canoga Park, Calif. 
Filed Sep. 20, 1989, Ser. No. 410,243 
Term of patent 14 years 
US. Cl. D15—5 


324,864 
SPEAKER BOX 


Roger D. Hector, Woodland Hills, Calif., assignor to Walt 
Disney Computer Software, Inc., Burbank, 4 


Calif. 
Filed Mar. 27, 1990, Ser. No. 500,666 


VALVE COVER FOR AN ENGINE 
Term of patent 14 years 
U.S. Cl. D14—210 


Francis R. Lyndhurst, Costa Mesa, and Philip T. Lieb, Manhat- 


tan Beach, both of Calif., assignors to Thunder Power, Inc., 
Redondo Beach, Calif. 


Filed Dec. 5, 1989, Ser. No. 446,488 
Term of patent 14 years 
US. Cl. D15—5 
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324,868 324,871 
FLUID PUMP COMBINED EYEGLASSES AND EARRING THEREFOR 


Richard H. Jacobs, Roseville, Minn., assignor to TRI Industries, Lea N. Cordet, 6650 Hayvenhurst, Suite 121, Van Nuys, Calif. 
Inc., Hopkins, Minn. 91406, and Sandra F. Bernbaum, 15050 Sherman Way, Suite 
Filed Jul. 2, 1990, Ser. No. 548,722 200, Van Nuys, Calif. 91405 
Term of patent 14 years Filed Jun. 18, 1990, Ser. No. 539,932 
Term of patent 14 years 


US. Cl. D1IS—7 
USS. Cl. D16—103 


324,869 
MANUAL DISPENSING ICE STORAGE CONTAINER 
Dwight A. Carper, Stevensville, Mich., assignor to Whirlpool 
Corporation, Benton Harbor, Mich. 

Continuation-in-part of Ser. No. 479,217, Feb. 12, 1990, Pat. No. 
4,997,109, which is a continuation of Ser. No. 201,628, Jun. 2, 
1988, abandoned. This application May 21, 1990, Ser. No. 
526,613 
Term of patent 14 years 

US. Cl. D1S—90 


UNITARY HOT SPRUE BUSHING 
Robert W. Dealey, Rochester Hills, Mich., assignor to Fairchild 324,872 
Industries, Inc., Chantilly, Va. COLOR PROOFING VIEWER 
Filed Oct. 31, 1988, Ser. No. 265,431 Arnold Serchuk, Cresskill, N.J., assignor to Beta Screen Corp., 
Term of patent 14 years Carlstadt, N.J. 
US. Ci. D1I5—143 Filed Apr. 13, 1989, Ser. No. 337,433 
Term of patent 14 years 


U.S. Cl. D16—135 
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324,873 324,875 

PHOTOGRAPHY BOOTH OPTICAL IMAGE BAR FOR AN 

Michael D. Thayer, 250 Meacham Ave., Elmont, N.Y. 11003 ELECTROPHOTOGRAPHIC PRINTER 
Filed Nov. 20, 1989, Ser. No. 439,507 Norman J. Phillips, Pittsburgh, Pa., assignor to Westinghouse 
Term of patent 14 years Electric Corp., Pittsburgh, Pa. 
US. Cl. D16—215 Filed Sep. 21, 1989, Ser. No. 410,553 
Term of patent 14 years 
US. Cl. D18—40 












































324,876 
OFFSET PRINTING MACHINE 
Kenso Maehara, and Tetsuyuki Doi, both of Hiroshima, Japan, 
assignors to Ryobi Ltd., Hiroshima, Japan 
Filed Dec. 26, 1989, Ser. No. 456,771 
Claims priority, application Japan, Jun. 23, 1989, 1-23427 
324,874 The portion of the term of this patent subsequent to Mar. 10, 


CAMCORDER SHOULDER REST WITH HANDLE 2006, has been disclaimed. 


Gerald E. Kardach, 708 Edgewood Ave., South Milwaukee, Wis. L M 


Filed Mar. 12, 1990, Ser. No. 498,591 
Term of patent 14 years 
U.S. Cl. D16—243 
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324,877 324,879 
NOTEBOOK FOR KEEPING LOTTERY RECORDS COMBINED BOOK MARK AND WRITING 
Kelly B. Schimmel, 22027 Dale, Trenton, Mich. 48183 INSTRUMENT 
Filed Oct. 10, 1990, Ser. No. 595,488 Barry Z. Morgan, 23 Pierce Place, Stamford, Conn. 06906 
Term of patent 14 years Filed Feb. 27, 1989, Ser. No. 315,704 
US. Cl. D19—27 Term of patent 14 years 
US. Cl. D19—36 


324,880 
Patent Not Issued For This Number 


324,881 

COMBINED WRITING INSTRUMENT SET AND 
CONTAINER THEREFOR 
324,878 Tsuyoshi Hasegawa, Tokyo, Japan, assignor to Tombow Pencil 
COLOR SELECTION CHART Co., Ltd., Tokyo, Japan 
Robert Watkins, 2941 Jacaranda Ave., Costa Mesa, Calif. 92626 Filed Nov. 28, 1988, Ser. No. 277,092 
Filed Jul. 12, 1989, Ser. No. 378,815 Term of patent 14 years 
Term of patent 14 years U.S. Cl. D19—85 
U.S. Cl. D19—35 
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324,882 324,884 
ADJUSTABLE DOCUMENT HOLDER CLIP SIGN 
Thomas W. Judd, Peterborough, N.H., assignor to Curtis Manu- Stanley F. Pannkuk, 1819.Jones Pl., Placentia, Calif. 92670 
facturing Company, Inc., Jaffrey, N.H. Filed Jun. 11, 1990, Ser. No. 535,869 
Filed Jan. 25, 1990, Ser. No. 471,959 Term of patent 14 years 
Term of patent 14 years US. Cl. D20—19 


324,885 
ELECTRONIC GAME HOUSING 
Gerald Duhamel, 645 Bousquet, #308, Drummondville, Quebec, 
Canada J2C 5P4 
Filed Aug. 16, 1989, Ser. No. 394,504 
Claims priority, application Canada, May 17, 1989, 17-05-89-5 
Term of patent 14 years 
US. Cl. D21—13 


324,883 
WALL-MOUNTABLE BUSINESS CARD HOLDER 
Andranik Demirjian, 1301 N. Tamarind St., Hollywood, Calif. 
90028 


Filed Jan. 4, 1989, Ser. No. 293,486 
Term of patent 14 years 
US. Cl. D19—90 


324,886 
ELECTRONIC GAME HOUSING 
Richard G. Giles, P.O. Box 833, Woodbridge, Calif. 95258 
Filed Dec. 7, 1989, Ser. No. 447,028 ; 
Term of patent 14 years 
USS. Cl. D21—13 
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324,887 324,890 
GAME BOARD AERIAL TOY 
Rudolph F. Cecalek, 4760 Springbrook Dr., Toledo, Ohio 43615 Adalbert J. Smiel, 17-B Smith Loop, Los Lunas, N. Mex. 87031 
Filed Dec. 29, 1989, Ser. No. 458,809 Filed Jun. 26, 1989, Ser. No. 371,014 
Term of patent 14 years Term of patent 14 years 
U.S. Cl. D2i—17 U.S. Cl. D21—86 


324,888 
GAME BOARD 
Cory L. Chin, 88 Allen Ave., Riverside, R.I. 02915, and Thomas 
H. Hyman, 92 Wayland Ave., Cranston, R.I. 02920 
Filed Apr. 11, 1990, Ser. No. 507,724 
Term of patent 14 years 
US. Cl. D21—20 





324,891 
FOLDING PUZZLE 
James A. Vershaeve, Jr., 21380 Hillcrest Dr., Mt. Clemens, 
Mich, 48043, and Charles H. Verschaeve, 52303 Chesterfield 
Rd., Mt. Clemens, Mich. 48045 
324,889 Filed Oct. 10, 1989, Ser. No. 418,442 


ILLUMINATED CRIB TOY Term of patent 14 years 
Kathleen I. Gauthier, Box 218 JOX 2PO, Otter Lake, Quebec, U-S- Cl. D21—104 
Canada 
Filed Feb. 21, 1990, Ser. No. 482,742 
Term of patent 14 years 
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324,892 324,895 
RECONFIGURABLE TOY CAR GOLF CLUB HEAD 

Cheng L. Kwan, Quarry Bay, Hong Kong, assignor to Hung Anthony J. Antonious, 205 E. Joppa Rd., Towson, Md. 21204 

Chuk Industrial Company Limited, Hong Kong, Hong Kong Filed Feb. 6, 1989, Ser. No. 306,316 

Filed Apr. 3, 1989, Ser. No. 332,761 Term of patent 14 years 

Claims priority, application United Kingdom, Oct. 11, 1988, U.S. Cl. D21—217 

1054167 
Term of patent 14 years 

US. Cl. D21—150 


324,896 
GOLF PUTTER HEAD 
Richard S. Froiland, 305 Oak St., Hendricks, Minn. 56136, and 
Neil A. Burges, 220 W. Central Ave., Apt. 502, Brea, Calif. 
92621 
Filed Apr. 20, 1989, Ser. No. 341,064 
Term of patent 14 years 
US. Cl. D21—219 


Akihiro Uehara, and Hiroshi Okawa, both of Tokyo, Japan, 
assignors to Tomy Company, Ltd., Tokyo, Japan 
Filed Nov. 20, 1989, Ser. No. 438,218 
Claims priority, application Japan, May 22, 1989, 1-18598 
Term of patent 14 years 
U.S. Cl. D21—150 


324,897 
GOLF PUTTER FITTING TOOL 
Nicholas Colucci, 67 Bache Ave., New York, N.Y. 10306 
Filed Jan. 7, 1991, Ser. No. 637,752 
Term of patent 14 years 
U.S. Cl. D21—234 


324,894 
EXERCISE BAR 
Richard Porcello, 1217 N. Meadows Ave., Manhattan Beach, 
Calif. 90266 
Filed Mar. 30, 1990, Ser. No. 502,645 
Term of patent 14 years 
U.S. Cl. D2i—191 
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324,898 324,901 
FAUCET HANDLE OR THE LIKE 
Flemming H. Andersen, Smedebakken 2 3490, Kvistgaard, Den- Thomas A. Bonnell, Sheboygan, Wis., assignor to Kohler Co., 
mark Kohler, Wis. 
Filed Dec. 5, 1988, Ser. No. 280,246 Filed Nov. 16, 1990, Ser. No. 615,814 
Term of patent 14 years Term of patent 14 years 
U.S. Cl. D21—253 U.S. Cl. D23—252 


324,899 
SPORT KNIFE 

Lynn C, Thompson, 987 Sand Piper Ct., Ventura, Calif. 93001 COMBINED SINK AND COLANDER 
Filed Nov. 27, 1989, Ser. No. 441,411 Herbert V. Kohler, Jr., Kohler; Todd D. Dannenberg, Sheboy- 
Term of patent 14 years gan, both of Wis., and Bruce M. Sauter, Schaumburg, IIl., 
U.S. Cl. D22—118 assignors to Sterling Plumbing Group, Inc., Schaumburg, Il. 

Filed Jan. 19, 1989, Ser. No. 300,622 
Term of patent 14 years 
U.S. Cl, D23—271 


324,900 
LINE GUIDE FOR FISHING ROD 
Takeshi Kobiyama, Sakai, Japan, assignor to Shimano Corpora- Bruce M. Sauter, Schaumburg, Ill., and Raymond A. Dickson, 
tion, Osaka, Japan Jr., Searcy, Ark., assignors to Kohler Co., Kohler, Wis. 
Filed Jan. 3, 1990, Ser. No. 460,601 Filed Mar. 29, 1990, Ser. No. 502,136 
Claims priority, application Japan, Jul. 10, 1989, 1-25472 Term of patent 14 years 
Term of patent 14 years U.S. Cl, D23—287 
U.S. Cl. D22—143 
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324,904 324,906 
FAUCET TOILET TRAINING SEAT FOR CHILDREN 

Andreas Haug, and Thomas Schénherr, both of Stuttgart, Fed. Sharon Barnett, P.O. Box 86, Thornton, Tex. 76687 

Rep. of Germany, assignors to Hans Grohe GmbH & Co. KG, Filed Mar. 19, 1990, Ser. No. 495,314 

Fed. Rep. of Germany Term of patent 14 years 

Filed Jun. 20, 1989, Ser. No. 369,094 U.S. Cl. D23—296 

Claims priority, application Fed. Rep. of Germany, Jan. 3, 

1989, M8900028.5 
Term of patent 14 years 

U.S. Cl. D23—238 


FAN HEATER 
Robynn M. Cook, Long Beach, Calif., assignor to Tatung Com- 
pany of America, Inc., Long Beach, Calif. 
Filed Apr. 1, 1991, Ser. No. 677,880 
Term of patent 14 years 
US. Cl. D23—328 


324,905 324,908 
FAUCET SINK 

Phillippe Chretien, Dietlikon, Switzerland, assignor to KWC Bruce M. Sauter, Schaumburg, Ill., and Raymond A. Dickson, 

AG, Unterkulm, Switzerland Jr., Searcy, Ark., assignors to Kohler Co., Kohler, Wis. 

Filed Dec. 13, 1989, Ser. No. 450,367 Filed “aa ae a hp No. 502,134 

Claims > ication Switzer! Jun. 13, 1989. erm years 

117489 — rs é ” US. Cl. D23—290 
Term of patent 14 years 

U.S. Cl. D23—238 
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324,909 324,912 
SINK TONGUE SCRAPER 
Bruce M. Sauter, Schaumburg, Ill., and Raymond A. Dickson, Brian C. Hansen, 7 Brimsdown Cir., Fairport, N.Y. 14450 
Jr., Searcy, Ak., assignors to Kohler Co., Kohler, Wis. Filed Dec. 1, 1988, Ser. No. 278,418 
Filed Mar. 29, 1990, Ser. No. 502,137 Term of patent 14 years 
Term of patent 14 years U.S. Cl. D24—146 


324.910 324,913 
UNTI HAND-HELD TONE GENERATOR 
AIR FRESHENER erp F — ON A SLABS GFA Sunil Chojar, Chanhassen, Minn., assignor to Starkey Laborato- 
i * " ries, Inc., Eden Prairie, Minn. 
Leroy V. Portis y+ err ag gg ss Filed Jan. 12, 1990, Ser. No. 464,044 
See of pat aes 14 years ‘ Term of patent 14 years 


U.S. Cl. D23—366 U.S. Cl. D24—151 


OT 


324,911 
INFLATABLE MEDICAL INFUSOR 
Gregory E. Sancoff, Leucadia, and Frederic P. Field, Cardiff, 
both of Calif., assignors to Block Medical, Inc., Carlsbad, 
Calif. 


324,914 
BODY MASSAGER OR SIMILAR ARTICLE 
Heinz Bucher, Rottweil, Fed. Rep. of Germany, assignor to 
Metronic Electronic GmbH, Fed. Rep. of Germany 
Filed Sep. 29, 1989, Ser. No. 414,430 
Claims priority, application Fed. Rep. of Germany, May 25, 
1989, 8903685 


Filed May 24, 1991, Ser. No. 705,135 
Term of patent 14 years 
US. Cl. D244—111 


Term of patent 14 years 
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324,915 
HEAT PACK 
David Wastchak, Phoenix, Ariz., assignor to Pro-Heat, Inc., 
Phoenix, Ariz. 
Filed Sep. 18, 1989, Ser. No. 408,536 
Term of patent 14 years 


324,916 
ELECTRONIC ACUPUNCTURE INSTRUMENT 

Ram Shalvi, Stanley, Hong Kong, assignor to Solar Wide Indus- 

trial Limited, Kowloon, Hong Kong 

Filed May 24, 1989, Ser. No. 356,922 

Claims priority, application United Kingdom, Nov. 29, 1988, 

1055303 
Term of patent 14 years 

U.S. Cl. D24—214 


WINDOW COMPONENT EXTRUSION 
Raymond Dallaire, and Dominique Dallaire, both of St. David, 
Canada, assignors to Dallaire, Industries Ltd., Levis-Lauzon, 
Canada 


Filed Mar. 1, 1990, Ser. No. 487,167 
Term of patent 14 years 
U.S. Cl. D25—124 


U.S. PATENT AND TRADEMARK OFFICE 


324,918 
WINDOW COMPONENT EXTRUSION 
Raymond Dallaire, and Dominique Dallaire, both of St. David, 
Canada, assignors to Dallaire Industries Ltd., Levis-Lauzon, 
Canada 


Filed Mar. 1, 1990, Ser. No. 487,170 
Term of patent 14 years 


WINDOW COMPONENT EXTRUSION 
Raymond Dallaire, and Dominique Dallaire, both of St. David, 
Canada, assignors to Dallaire Industries Ltd., Levis-Lauzon, 
Canada 


Filed Mar. 1, 1990, Ser. No. 487,169 
Term of patent 14 years 
U.S. Cl. D25—124 


COLLAPSIBLE BOLLARD 
James M. Miller, Philadelphia, Pa., and James A. Wargo, 
Cherry Hill, N.J., assignors to Trustees of the University of 
Pennsylvania, Philadelphia, Pa. 
Filed Apr. 13, 1989, Ser. No. 344,111 
Term of patent 14 years 
US. Cl. D25—126 
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324,921 324,923 
LIGHT BAR FOR AN EMERGENCY VEHICLE COMBINED TABLE LAMP AND PICTURE FRAME 

Edward S. Stanuch, Oak Forest; Michael Benner, Lisle, and Marzee J. Branch, and William A. Branch, both of 240 E. 23rd 

Earl Gosswiller, Clarendon Hills, all of Ill., assignors to Fed- = St., Ashtabula, Ohio 44004 

eral Signal Corporation, University Park, Ill. Filed Nov. 13, 1989, Ser. No. 435,577 

Filed Jul. 2, 1990, Ser. No. 547,434 Term of patent 14 years 
Term of patent 14 years U.S. Cl. D26—56 

US. Cl. D26—35 


LIGHT FIXTURE 
Fulgencio Bengochea, East Meadow, N.Y., assignor to Edison 
Price, Incorporated, New York, N.Y. 
Filed Mar. 12, 1990, Ser. No. 492,862 
Term of patent 14 years 


324,922 324,925 
POCKET LAMP LAMP 
Alfred H. Van Elk, The Hague, and Antonio M. Atjak, Eindho- Phyllis O. Locklear; Kenneth E. Locklear, both of Rte. 10, Box 
ven, both of Netherlands, assignors to U.S. Philips Corpora- | 37, Lumberton, N.C. 28358, and Arlie Jacobs, Rte. 2, Box 480, 
tion, New York, N.Y. Red Springs, N.C. 28377 
Filed Aug. 14, 1990, Ser. No. 567,446 Filed May 21, 1990, Ser. No. 526,331 
Claims priority, application World Int. Prop. O., Mar. 21, Term of patent 14 years 
1990, DM/016.220 US. Cl. D26—94 
Term of patent 14 years 
U.S. Cl. D26—37 
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324,926 324,929 
HEADLAMP HOLDER FOR MOUNTING ON USERS’ CANISTER VACUUM CLEANER 
HELMETS, HOODS AND THE LIKE Stephen R. Burns, Duluth, Ga., assignor to Ryobi Motor Prod- 
Peter W. Herrick, 21 Taylor Rd., Salem, N.H. 03079 ucts Corp., Pickens, S.C. 
Filed Mar. 14, 1990, Ser. No. 493,480 Filed Aug. 21, 1990, Ser. No. 570,354 
Term of patent 14 years Term of patent 14 years 
US. Cl. D26—140 U.S. Cl. D32—21 


324,927 
TWO STORY AQUARIUM 
Michael J. Gautreaux, 218 Coker, Rte. 3, Freeport, Tex. 77541 
Filed Oct. 12, 1990, Ser. No. 596,602 
Term of patent 14 years 
US. Cl. D30—101 
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Fusao Fushiya, Noritakeshinmachi, and Koji Haneda, Okazaki, 

both of Japan, assignors to Makita Electric Works, Ltd., 

Japan VACUUM CLEANER 

Filed Mar. 7, 1991, Ser. No. 667,598 Giovanni Pino, Kentwood, Mich., assignor to Bissell Inc., Grand 
Claims priority, application Japan, Sep. 13, 1990, 2-31001 Rapids, Mich. 
Term of patent 14 years Filed Jun. 12, 1990, Ser. No. 536,485 
U.S. Cl. D32—18 Term of patent 14 years 
U.S. Cl. D32—23 
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324,931 324,932 
LOTTO TICKET SCRAPER COMPARTMENTALIZED TRASH CONTAINER 
Michael T. Most, 2730 Proctor Rd., #104, Sarasota, Fla. 34231 Angelo Zingaro, 34 Sweetwood Dr., Randolph, N.J. 07869, and 
Filed Sep. 6, 1990, Ser. No. 578,850 Douglas Wester, 75 St. Clair Ave., Rutherford, N.J. 07070 
Term of patent 14 years Filed Apr. 25, 1988, Ser. No. 185,932 
U.S. Cl. D32—49 Term of patent 14 years 


MULTIPLE COMPARTMENT TRASH CONTAINER 
Jeanne Giacobe; Gerald Giacobe, both of P.O. Box 778, Mar- 
shall Creek, Pa. 18335-0778; Patricia Ciccone, and Ronald 
Ciccone, both of P.O. Box 487, Lake Hapatcong, N.J. 07849 
Filed Jun. 14, 1990, Ser. No. 537,752 
Term of patent 14 years 
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LIST OF PATENTEES 


TO WHOM 


PATENTS WERE ISSUED ON THE 24TH DAY OF MARCH, 1992 


Note.—Arranged in accordance with the first significant character or word of the name 
(in accordance with city and telephone directory practice). 


: See— 

Lohman, Oskar R.; and , 5,097,719, Cl. 74-502.200. 

Thomas, Edward W.; Rynbrandt, Ronald H., deceased; and , 
5,098,918, Cl. 514-361.000. 

A. B. Chance Company: See— 

Eppinger, David P., 5,099,382, Cl. 361-115.000. 

A.M. Haire Truck Bodies, Inc.: See— 

Haire, Darrell K.; and Haire, 
280-476. 100. 

A.T.& T. Paradyne: See— 

Bremer, Gordon; and Betts, William L., 5,099,478, Cl. 370-100. 100. 
Aakre, Stewart C.; Fulcher, William A.; and Johnson, Gary L. Portable 
foldable basketball backboard assembly. 5,098,092, Cl. 273-1.50R. 

AB Profor: See— 

Lilja, Stig, 5,098,365, Cl. 493-341.000. 

ABB Air Preheater, Inc.: See— 

Ritter, Kent E., 5,097,889, Cl. 165-5.000. 

ABB Cylinda AB: See— 

a Christer; and Nordqvist, Barbro, 5,097,855, Cl. 134- 
57.00D. 

ABB Process Automation Inc.: See— 

Hellstrom, Ake A., 5,099,125, Cl. 250-358.100. 

ABB Sace S.p.A.: See— 

Ciboldi, Pietro, 5,099,389, Cl. 361-341.000. 

Abbott Laboratories: See— 

Grabenkort, Richard W.; and Germany, Cheryl D., 5,097,859, Cl. 
137-68. 100. 

Grote, Jonathan; and Hu, Hsiang, 5,099,020, Cl. 530-363.000. 

Kolaczkowski, Lawrence; and Littlefield, Mark, 5,099,000, Cl. 
530-363.000. 

Pantages, Anthony J.; and Ogi, Darrell H., 5,098,391, Cl. 
604- 159.000. 

Piontek, Carl J.; Iversen, Kent E.; Hirsch, William H.; and Dahl, 
Arthur A., 5,098,378, Cl. 604-49.000. 

Tim-Wo Chu, Daniel, 5,099,032, Cl. 548-557.000. 

Wecker, Sheldon M.; Abrahamson, Kent D.; and Joyce, Thomas 
P., 5,098,262, Cl. 417-479.000. 

Yim, Jeffrey B.; Khalil, Gamal-Eddin; Pihl, Roger J.; Huss, Bradley 
D.; and Vurek, Gerald G., 5,098,659, Cl. 422-82.070. 

Abboudi, Shalom Y.; Williams, Mark; Alberino, Frank; and Adley, 
Robert, to Water Products Research Co. Exercise apparatus for 
underwater use. 5,098,085, Cl. 272-97.000. 

ABC Trading Co., Ltd.: See— 

Tsuchida, Yasuyoshi; Isoyama, Ryoichi; Onishi, Kazumasa; Ito, 
Kei; Matsui, Teruo; and Ueno, Hiroo, 5,098,009, Cl. 228-189.000. 

Abe, Akiharu: See— 

Asada, Toshiyuki; Suzuki, Toshitake; Nakawaki, Yasunori; Higu- 
shiyama, Yasuhiko; Abe, Akiharu; Moriguchi, Naoki; and 
Moriguchi, Naoki, 5,098,357, Cl. 475-278.000. 

Abe, Hideo: See— 

Osawa, Kazunori; Satoh, Susumu; Kato, Toshiyuki; Abe, Hideo; 
and Nishimura, Keiji, 5,098,491, Cl. 148-12.00C. 

Abe, Hiroshi, to Asahi Seiko Kabushiki Kaisha. Coin feeder. 5,098,340, 
Cl. 453-57.000. 

Abe, Shigenobu: See— 

Hayashi, Yasuyuki; and Abe, Shigenobu, 
280-7 10.000. 

Abe, Shozo, to Kabushiki Kaisha Toshiba. Apparatus for extracting/- 
combining change region in image corresponding to moving object. 
5,099,324, Cl. 558-108.000. 

Abe, Yoshio: See— 

Taguchi, Kazuo; Onisawa, Kenichi; Fuyama, Moriaki; Tamura, 
Katsumi; Abe, Yoshio; Nakayama, Takahiro; Hashimoto, Keni- 
chi; and Sato, Akira, 5,099,172, Cl. 313-503.000. 

Abe, Yutaka: See— 

Suyama, Shoko; Abe, Yutaka; and. Komatsu, Michiyasu, 5,098,872, 
Cl. 501-97.000. 

Abel, Alan C.: See— 

Toro-Lira, Guillermo L.; Abel, Alan C.; and Achilles, Alan H., 
5,098,245, Cl. 414-217.000. 

Abodishish, Hani A. M.; Adams, R. James; and Kearl, Steven R., to 
Westinghouse Electric Corp. Separation of magnesium from magne- 
sium chloride and zirconium and/or hafnium subchlorides in the 
production of zirconium and/or hafnium sponge metal. 5,098,471, Cl. 
75-614.000. 

Abrahamson, Kent D.: See— 

Wecker, Sheldon M.; Abrahamson, Kent D.; and Joyce, Thomas 
P., 5,098,262, Cl. 417-479.000. 

Abrams, Burton S.: See— 

Zeger, Andrew E.; and Abrams, Burton S., 5,099,493, Cl. 
375-1.000. 


Andrew R., 5,098,115, Cl. 


5,098,120, Cl. 


Abrams, Lawrence M. Pressure-compensated fluid administering appa- 
ratus. 5,098,384, Cl. 604-118.000. 

Abrew, Jeanne M.: See— 

Sevcik, Thomas; and Abrew, Jeanne M., 5,097,884, Cl. 160-84. 100. 

Accorsi, Michael L.; Long, Richard P.; and Sarisley, Edward F., Jr., to 
University of Connecticut, The. Prestress retention system for stress 
laminated timber bridge. 5,097,558, Cl. 14-73.000. 

Accton Technology Corp.: See— 

Chin, Chia-Chi, 5,099,384, Cl. 361-166.000. 

Accumulators, Inc.: See— 

Schneider, Jeffry A., 5,097,862, Cl. 137-207.000. 

Aceti, Pietro, to C.M.S. S.p.A. Machine tool with automatic tool- 
changing device. 5,097,877, Cl. 144-1.00A. 

Acharekar, Madhu A.; and Adamkiewicz, Edward J., to Litton Sys- 
tems, Inc.; and Schwartz Electro-Optics, Inc. Frequency stabilized 
Ho:YAG laser. 5,099,486, Cl. 372-32.000. 

Achilles, Alan H.: See— 

Toro-Lira, Guillermo L.; Abel, Alan C.; and Achilles, Alan H., 
5,098,245, Cl. 414-217.000. 

Achter, Eugene K.: See— 

Rounbehler, David P.; Lieb, David P.; Achter, Eugene K.; Mis- 
kolczy, Gabor; Hainsworth, Eugenie; and Wendel, Gregory J., 
5,098,451, Cl. 55-67.000. 

Ackerberg, Jeffrey C.: See— 

Svetlik, Kenneth N.; Schultz, William H.; Ackerberg, Jeffrey C.; 
and Murphy, Michael D., 5,098,235, Cl. 408-234.000. 

Ackermann, Bernd, to U.S. Philips Corporation. Brushless d.c. motor. 
5,099,165, Cl. 310-269.000. 

Acree, Delores F. Multi-purpose telephone accessory unit. 5,099,514, 
Cl. 379-441.000. 

Ad-Tech Medical Instrument Corporation: See— 

Putz, David A., 5,097,835, Cl. 128-642.000. 

Adam, Georges; and Lardo, Claude, to Goodyear Tire & Rubber 
Company, The. Tire tread and tire including trapezoidal block ele- 
ments nested in reentrant angles of zigzag ribs. 5,097,882, Cl. 152- 
209.00R. 

Adamczyk, Andrzej; and Delaney, William E., to Du Pont de Nemours, 
E. L., and Company. Process for the production of dielectric layers in 
planar circuits on ceramics substrates. 5,098,815, Cl. 430-315.000. 

Adamkiewicz, Edward J.: See— 

Acharekar, Madhu A.; and Adamkiewicz, Edward J., 5,099,486, Cl. 
372-32.000. 

Adams & Bird, Inc.: See— 

Adams, James A., 5,097,690, Cl. 72-123.000. 

Adams, Gerald E.; Fielden, Edward M.; Jenkins, Terence C.; and 
Stratford, Ian J., to National Research Development Corporation. 
Nitro-substituted aromatic or hetero-aromatic compounds for use in 
cancer treatment. 5,098,921, Cl. 514-383.000. 

Adams, James A., to Adams & Bird, Inc. Flange repair tool. 5,097,690, 
Cl. 72-123.000. 

Adams, Matthew K., to Dallas Semiconductor Corporation. Frequen- 
cy-independent monitor circuit. 5,099,153, Cl. 307-480.000. 

Adams, R. James: See— 

Abodishish, Hani A. M.; Adams, R. James; and Kearl, Steven R., 
5,098,471, Cl. 75-614.000. 

Adams, William F., Jr.; and Hughes, Joseph A. Portable hinged tray 
apparatus. 5,097,957, Cl. 206-557.000. 

Adaptive Technologies, Inc.: See— 

Pettit, John W., 5,099,504, Cl. 378-54.000. 

Adey, Walter H., to Ecological Systems Technology, L.P. Water 
purification system and apparatus. 5,097,795, Cl. 119-3.000. 

Adir et Compagnie: See— 

Vincent, Michel; Remond, Georges; Portevin, Bernard; Herve, 
Yolande; Lepagnol, Jean; and Biton, Catherine, 5,098,888, Cl. 
514-18.000. 

Adley, Robert: See— 

Abboudi, Shalom Y.; Williams, Mark; Alberino, Frank; and Adley, 
Robert, 5,098,085, Cl. 272-97.000. 

Advanced Micro Devices, Inc.: See— 

Mudgett, Dan S., 5,099,140, Cl. 307-269.000. 

Advanced Research Technologies: See— 

Henry, Richard G., 5,098,735, Cl. 427-8.000. 

Aerospatiale Societe Nationale Industrielle: See— 

Bernard, Louis A.; and Thomassin, Rene , 
244-116.000. 

af Strom, Oscar B. F. Composite sheet for transfer of an image from 
same to a substrate. 5,098,772, Cl. 428-211.000. 

Agfa Gevaert Aktiengesellschaft: See— 

Hoffacker, Franz; Wiedemann, Otto; and Klotz, Artur, 5,098,492, 
Cl. 156-69.000. 

PI 1 


5,098,035, Cl. 





PI 2 


Agrolinz Agrarchemikalien Gesellschaft m.b.H.: See— 

Worther, Rudolf H.; Korntner, Horst; Auer, Egmont; and Thon- 
hofer, Kurt, 5,099,021, Cl. 546-198.000. 

Ahigrim, Steven P., to Ampex Corporation. Low frequency restorer. 
5,099,366, Cl. 360-67.000. 

Ahmed, Iqbal: See— 

Hsieh, Henry L.; and Ahmed, Iqbal, 5,098,970, Cl. 526-287.000. 

Ahrabi, Mitra; Browder, Gerald S.; Endriz, John G.; Harnagel, Gary 
L.; and Worland, D. Philip, to "Spectra Diode Laboratories, Inc. 
Ribbed submounts for two dimensional stacked laser array. 5,099,488, 
Cl. 372-361.000. 

Air Products and Chemicals, Inc.: See— 

Gaffney, Thomas R.; Farris, Thomas S.; Cabrera, Alejandro L.; and 
Armor, John N., 5, 098,880, Cl. 502-432.000. 
Norman, John A. T;; and Dyer, Paul N., 5,098,516, Cl. 156-666.000. 

Aisin AW Co., Ltd.: See— 

Kuwayama, Yoshinari; Nishiwaki, Jiro; and Hayakawa, Yoichi, 
5,098,354, Cl. 475-129.000. 
Aisin Seiki K.K.: See— 
Oota, Nobuyuki; Yamada, Yasutoshi; 
5,097,815, Cl. 123-606.000. 
Aisin Seiki Kabushiki Kaisha: See— 
Hattori, Katsuhiko; Kondou, Hiroshi; Onuma, Toshio; Naito, 
Hiroshi; Miyashiro, Mutsumi; and Arai, Youitirou, 5,098,263, Cl. 
417-540.000. 
Peter, Hochstein, 5,097,703, Cl. 73-304.00C. 

Aitken, Derek, to Superion Limited. Apparatus and methods relating to 
scanning ion beams. 5,099,130, Cl. 250-396.00R. 

Aizawa, Takeshi; Fujitani, Akira; Miyatake, Tetsuya; Yokoyama, 
Kazumi; and Tanaka, Shigeru, to Nikkiso Co., Ltd. Method of and 

apparatus for detecting an occlusion of liquid transfusion tube. 
5,098,380, Cl. 604-67.000. 

Akaba, Nobuhisa: See— 

Furuta, Katsuhisa; Ashahi, Iwao; Ito, Akinori; Akaba, Nobuhisa; 
and Yamada, Chitoshi, 5,099,442, Cl. 364-557.000. 

Akagawa, Masaki: See— 

Kobayashi, Osamu; and Akagawa, Masaki, 5,099,515, Cl. 380-2.000. 

Akagi, Motonobu: See— 

Oota, Nobuyuki; Yamada, Yasutoshi; 
5,097,815, Cl. 123-606.000. 
Akebono Brake Industry Co., Inc.: See— 
Watanabe, Namio, 5,098,170, Cl. 303-113.0TB. 
Akebono Brake Industry Co., Ltd.: See— 
Maehara, Toshifumi, 5,098,172, Cl. 303-114.00R. 
Akebono Research and Development Centre Ltd.: See— 
Maehara, Toshifumi, 5,098,172, Cl. 303-114.00R. 
Watanabe, Namio, 5,098,170, Cl. 303-113.0TB. 

Akiyama, Koichi, to Kowa Company Ltd. Ophthalmic measuring 
apparatus. 5,098,181, Cl. 351-221.000. 

Akiyama, Nobuyuki: See— 

Noguchi, Minori; Shishido, Hiroaki; Koizumi, 
Akiyama, Nobuyuki; and Nakata, Toshihilo, 5,098,191, 
356-394.000. 

Aktieoolaget Bofors: See— 

Skagerlund, Lars-Erik, 5,099,246, Cl. 342-361.000. 

Akuta, Yoshimitu: See— 

Serizawa, Mitsuya; Sato, Makoto; and Akuta, Yoshimitu, 5,097,917, 
Cl. 180-79.100. 

Akutagawa, Ryutarou: See— 

Inoue, Isamu; Takegawa, Hirozo; Akutagawa, Ryutarou; Kodama, 
Kayoko; and Shintaku, Hidenobu, 5,098,742, Cl. 427-248.100. 

Akutsu, Yoshinori: See— 

Saho, Takahiro; Akutsu, Yoshinori; Nakano, Takaharu; and Oh- 
take, Nobumasa, 5,098,981, Cl. 528-32.000. 

Akzo NV: See— 

Metzger, Carl W.; Hauefler, Hartmut; Munch, Jurgen; Freese, 
Karl-Heinz; and Orth, Ulrich, 5,098,947, Cl. 524-507.000. 

Scott, Gerald; and Al-Malaika, Sahar, 5,098,957, Cl. 525-293.000. 

Al-Malaika, Sahar: See— 

Scott, Gerald; and Al-Malaika, Sahar, 5,098,957, Cl. 525-293.000. 

Alberino, Frank: See— 

Abboudi, Shalom Y.; Williams, Mark; Alberino, Frank; and Adley, 
Robert, 5,098,085, Cl. 272-97.000. 

Albers, Walter F.; and Beckman, James R., to Albers, Walter F. Energy 
reuse regenerator for liquid desiccant air conditioners. 5,097,668, Cl. 
62-94.000. 

Albitre, Eugene E. Trailer for cycles. 5,098,113, Cl. 280-204.000. 

Albrecht, Helmut; and Fabing, John. Movable floor for a pickup truck. 
5,098,146, Cl. 296-26.000. 

Alcan International Limited: See— 

Smits, Paul; Rosenfeld, Aron M.; and DeFerrari, Howard F., 
5,098,495, Cl. 156-150.000. 

Alcock, Richard A.: See— 

Taylor, Timothy J.; Alcock, Richard A.; and Yankaitis, Michael J., 
5,097,688, Cl. 72-5.000. 

Aldridge, Gerald T.; and Peters, Jerry L., to Aluma-Form, Inc. Flexible 
banding and instrument support system. 5,098,051, Cl. 248-231.000. 
Aldridge, James H.; and Witter, Melvin L., to XYZYX International 
Corp. Variable length telescopic connector and method for use. 

5,098,241, Cl. 411-433.000. 

Alexander, Donnie W.: See— 

Antalfy, Leslie P.; Reaves, Marcus R.; and Alexander, Donnie W., 
5,098,524, Cl. 202-96.000. 

Alexander, James C.: See— 

Salman, David E.; and Alexander, James C., 
14-71.100. 


and Akagi, Motonobu, 


and Akagi, Motonobu, 


Mitsuyoshi; 
Cl. 


5,097,557, Cl. 


LIST OF PATENTEES 


MARCH 24, 1992 


Alexander, Robert W.: See— 

Heck, Douglas M.; and Alexander, Robert W., 5,097,548, Cl. 
5-414.000. 

Alfa-Laval AB: See— 

Judge, John F. X., 5,098,187, Cl. 356-325.000. 

Alfred Teves GmbH: See— 

Beck, Erhard; and Luetteke, Harald, 5,098,173, Cl. 303-116.00R. 

Bleckmann, Hans-Wilhelm; Loreck, Heinz; and Zydek, Michael, 
5,099,198, Cl. 324-511.000. 

Alger, Andrew L.; and Zinn, Ray, to Norman Rockwell Gallery, 
Limited, The. Support arrangement for decorative plaque. 5,098,056, 
Cl. 248-463.000. 

Alhamad, Shaikh G. M. Y.; and Altikan, Sami I., to Alhamad, Shaikh G. 
M. Y. Composition of matter for stopping fires, explosions and oxida- 
tions of materials and build up of electrostatic charges and method 
and apparatus for making same. 5,097,907, Cl. 169-45.000. 

Allan, G. Graham; DeBardi, Gary A.; Neogi, Amar N.; Bates, Kenneth 
N.; Erley, Robert B.; Jacobs, Thomas L.; Hamade, Ramzi F.; Horne, 
Stephen J.; Patel, Manu C.; Rose, John E.; Schlosser, Mark S.; and 
Warden, David P., to Ariel Electronics, Inc. Circuit writer. 
5,099,090, Cl. 174-257.000. 

Allard, William A.: See— 

Tsukii, Toshikazu; and Allard, William A., 
343-853.000. 

Allen-Bradley Company, Inc.: See— 

Dombrosky, Dennis J.; and Harris, Kendal R., 5,099,449, Cl. 
395-800.000. 

Allen, George S. Apparatus for imaging the anatomy. 5,097,839, Cl. 
128-653.100. 

Allen, John B., to Texas Instruments Incorporated. Temperature mea- 
suring method using infrared sensors and processor. 5,099,121, Cl. 
250-339.000. 

Allen, Timothy L.: See— 

Pyzik, Aleksander J.; and Allen, Timothy L., 5,098,631, Cl. 
264-332.000. 

Allergan, Inc.: See— 

Hill, Charles M.; Brady, Daniel; Willis, Timothy R.; and Paul, Lyle 
E., 5,098,439, Cl. 606-107.000. 

Allergifonden af 1981: See— 

Skov, Per Stahl; and Bjarno, Ole-Christian, 
435-29.000. 

Allgeier, Hans, to Ciba-Geigy Corporation. Aralkyl-4H-1,2,4-triazole 
derivatives. 5,098,922, Cl. 514-383.000. 

Alliant Computer Systems Corporation: See— 

Myszewski, Mathew, 5,099,447, Cl. 364-754.000. 

Allied Colloids Limited: See— 

Chamberlain, Peter, 5,099,049, Cl. 556-148.000. 

Allied-Signal Inc.: See— 

Berkovich, Semyon, 5,099,476, Cl. 370-85.100. 

Klaass, Reinhard M.; Minshall, Bert J.; Suriano, Francis J.; and 
Caan, William, 5,097,658, Cl. 60-39.270. 

McCown, Patricia M.; and Conway, Timothy J., 5,099,436, Cl. 
364-550.000. 

Allio, Pierre Y. J., to Societe de Documentation d’Edition et de Redac- 
tion Soder. Method of and installation for the production of orthos- 

tereoscopic images. 5,099,320, Cl. 358-88.000. 

Allison, Timothy B.: See— 

Graef, Harry T.; Newton, Kevin H.; Allison, Timothy B.; and 
Eastman, Jeffrey M., 5,099,423, Cl. 364-406.000. 

Allsup, David S.: See— 

Cain, Michael A.; and Allsup, David S., 5,097,584, Cl. 29-407.000. 

Alphatec Manufacturing Inc.: See— 

Stednitz, Denis P.; and Stednitz, Michael G., 5,098,435, Cl. 
606-73.000. 

Alps Electric Co., Ltd.: See— 

Ida, Yuichi; Ohashi, Yoshihiro; Matsumoto, Mitsunori; Bannai, 
Hiroyuki; and Kato, Hironori, 5,098,028, Cl. 242-54.00R. 

Ishikawa, Hiroshi; and Morishita, Ichiro, 5,099,109, Cl. 
235-462.000. 

Ohkita, Masao; Takikawa, Makito; and Asano, Isao, 5,099,374, Cl. 
360-106.000. 

Altikan, Sami I.: See— 

Alhamad, Shaikh G. M. Y.; and Altikan, Sami I., 5,097,907, Cl. 
169-45.000. 

Aluma-Form, Inc.: See— 

Aldridge, Gerald T.; and Peters, Jerry L., 
248-231.000. 

Aluminum Company of America: See— 

Ray, Siba P., 5,098,871, Cl. 501-95.000. 

ALZA Corporation: See— 

Eckenhoff, James B., 5,098,425, Cl. 604-892.100. 

Wright, Jeri D.; Childers, Jerry D.; Barclay, Brian L.; Wong, 
Patrick S.; and Atkinson, Linda E., 5,098,714, Cl. 424-473.000. 

Amana Refrigeration Inc.: See— 

Elsom, Kyle B.; Vandarakis, Toni L.; and Klemmensen, Ramon L., 
5,097,675, Cl. 62-408.000. 

Amano, Yoshinari: See— 

Osada, Mituo; Amano, Yoshinari; Ogasa, Nobuo; and Ohtusuka, 
Akira, 5,099,310, Cl. 357-81.000. 

Amatsuji, Yasuo: See— 

Kasai, Shunji; Hiramatsu, Ryuji; Uno, Shusei; Nagai, Masanori; 
Arimura, Hirofumi; Tanabe, Toshizumi; Amatsuji, Yasuo; 
Hirose, Masaaki; Morita, Masanori; and Kawabe, Haruhide, 
5,098,840, Cl. 435-215.000. 

Amerada Hess Limited: See— 

Winchester, Richard G., 5,097,780, Cl. 114-330.000. 


5,099,254, Cl. 


5,098,831, Cl. 


5,098,051, Cl. 
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American Cyanamid Company: See— 

Giglia, Robert D., 5,097,568, Cl. 24-30.50R. 

American Laser Corporation: See— 

Chaffee, Edwin G., 5,099,491, Cl. 372-59.000. 

American Machine & Tool Company, Inc.: See— 

Pollak, Henry; and Hartz, Edwin N., 5,097,601, Cl. 33-471.000. 

American National Can Company: See— 

Schaefer, Suzanne E., 5,098,794, Cl. 428-457.000. 

American Power Equipment Company: See— 

Webe, Sami J. C., 5,099,183, Cl. 318-268.000. 

American Stabilis, Inc.: See— 

Michaud, Roger P., 5,099,390, Cl. 361-380.000. 

American Standard Inc.: See— 

Marsilio, Ronald M., 5,098,629, Cl. 264-266.000. 

American Sterilizer Company: See— 

Gehly, Joel C.; and Szumigala, James M., 
362-400.000. 

Amichai, Oded: See— 

Zajdman, Avigdor; and Amichai, Oded, 5,099,492, Cl. 372-99.000. 

Amith, Avraham, to ITT Corporation. Reflectance method to deter- 
mine and control the temperature of thin layers or wafers and their 
surfaces with special application to semiconductors. 5,098,199, Cl. 
374-121.000. 

Ammermann, Eberhard: See— 

Seele, Rainer; Karbach, Stefan; Goetz, Norbert; Sauter, Hubert; 
Ammermann, Eberhard; and Lorenz, Gisela, 5,098,917, Cl. 
514-333.000. 

Amoco Corporation: See— 

Behrend, Steven J.; Young, David A.; and Fields, Ellis K., 
5,098,991, Cl. 528-350.000. 

Brooks, Gary T., 5,098,940, Cl. 524-227.000. 

Huber, William F., Jr.; and Zeitlin, Martin A., 5,099,064, Cl. 
562-414.000. 

AMP Incorporated: See— 

Castagna, Lou; and Rothenberger, Richard E., 5,098,314, Cl. 
439-578.000. 

Deak, Frederick R.; Goetzinger, David J.; and Renn, Robert M., 
5,098,309, Cl. 439-260.000. 

McGaffigan, Thomas H.; and O’Brien, Philip T., 5,098,319, Cl. 
439-874.000. 

Schultz, Albert N., Jr.; and Zakary, Paul D., 5,097,592, Cl. 
29-832.000. 

Ampafrance S.A.: See— 

Surot, Patrick, 5,098,157, Cl. 297-250.000. 

Ampex Corporation: See— 

Ahigrim, Steven P., 5,099,366, Cl. 360-67.000. 

Amplatz, Kurt; and Kotula, Frank. Medical introducer and valve 
assembly. 5,098,393, Cl. ra 000. 

Amsted Industries Incorporated: See. 

Spencer, Charles P., 5,097,973, cl. 213-50.000. 

Andersen, Arne. Method and system for receiving and handling pol- 
luted liquids, especially stratified oil products in petrol and oil tanks. 
5,098,580, Cl. 210-745.000. 

Andersen Corporation: See— 

Guhl, James C.; and Ginnow-Merkert, Hartmut, 5,097,629, Cl. 
49-386.000. 

Anderson, David G., to Xerox Corporation. Ink jet printer with inter- 
mediate drum. 5,099,256, Cl. 346-1.100. 

Anderson, Eric S.: See— 

Froehlich, John A.; and Anderson, 
422-102.000. 

Anderson, Kent L.: See— 

Anderson, Philip C.; and Anderson, Kent L., 5,098,719, Cl. 
426-2.000. 

Anderson, Philip C.; and Anderson, Kent L., to Foodsmith Corpora- 
tion. Food composition comprising urea. 5, 098, 719, Cl. 426-2.000. 
Anderson, Philip D., to Beckman Instruments, Inc. Method of improv- 
ing signal-to-noise in electropherogram. 5,098,536, Cl. 204-180. 100. 
Anderson, Richard J.; Leippe, Michael M.; and Bamberg, Joe T., to 
Sandoz Ltd. Substituted semi-carbazones and related compounds. 

5,098,462, Cl. 71-88.000. 

Anderson, Richard J.; Leippe, Michael M.; and Bamberg, Joe T., to 
Sandoz Ltd. Novel compounds. 5,098,466, Cl. 71-94.000. 

Ando, Akitsugau: See— 

Ohno, Kazuhisa; Kosugi, Tetsushi; Sugimori, Kenichiro; Ando, 
Akitsugau; Yamamoto, Masaru; Suzuki, Fukuji; Nakamura, 
Masahiro; and Tsujita, Nobuhisa, 5,098,712, Cl. 424-401.000. 

Ando Electric Co., Ltd.: See— 

Murata, Yazuru, 5,099,480, Cl. 371-20.400. 

Ando, Fumitaka: See— 

Edahiro, Takeshi; Kondo, Toshiro; Ando, Fumitaka; Yamamoto, 
Tadanobu; and Komiya, Katsuyuki, 5,098,116, Cl. 280-661.000. 

Hayashi, Toshio; Kondo, Toshiro; and Ando, Fumitaka, 5,098,118, 
Cl. 280-691.000. 


Ando, Hiroyuki: See— 
Okamoto, Yoshio; Nakamura, Yozo; Uchiyama, Kyoichi; Wata- 
nabe, Haruo; Kosuge, Tokuo; Onishi, Akira; Terasaki, Akashi; 
Ando, Hiroyuki; and Hamashima, Eiji, 5,098,016, Cl. 239-5.000. 


Andoh, Masakazu: See— 
hi, bg Andoh, Masakazu; and 
8.000. 


5,099,405, Cl. 


Eric S., 5,098,661, Cl. 


Kashino, Teruo; Yamagis' 
Fujisaka, Toshio, 5,097,605, Cl. 34-1 
Andre, Olivier L. P.: See— 
Scholten, Henricus P. H.; and Andre, Olivier L. P., 5,098,966, Cl. 
525-533.000. 
Andreula, Linda A. Apparatus and method for grooming and treating 
natural eyelashes. 5,097,598, Cl. 30-233.000. 
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Andrew, Michael G.: See— 

Bowen, Gerald K.; Andrew, Michael G.; and Eskra, Michael D., 
5,098,799, Cl. 429-67.000. 

Andrews, George F., to Interamerican Industrial Company. Intelligent 
security system. 5,099,226, Cl. 340-572.000. 

Anglerot, Didier: See— 

Delprato, Francois; Guth, Jean-Louis; Anglerot, Didier; and Ziv- 
kov, Catherine, 5,098,686, Cl. 423-308.000. 

Anilionis, Algis; Seid, Robert C., Jr.; Deich, Robert A.; Zlotnick, Gary 
W.; and Green, Bruce A., to Praxis Biologics, Inc. Vaccines for 
Haemophilus influenzae. 5,098,997, Cl. 530-350.000. 

Annand, Charles A. Shower curtain holding device. 5,097,541, Cl. 
4-558.000. 

Anneser, Theodor: See— 

Hausy, Werner; Rieger, Thomas; and Anneser, Theodor, 5,097,745, 
Cl. 91-459.000. 

Anno, Masahiro; and Ueda, Hideaki, to Minolta Camera Kabushiki 
Kaisha. Ioner for developing electrostatic latent image comprising 
specified imidazoles. 5,098,811, Cl. 430-110.000. 

Ansan Industries, Ltd.: See— 

Wilson, Dennis A.; and Williamsen, Mark S., 5,099,444, Cl. 
364-709.090. 


Ansell Incorporated: See— 

Carnal, Glenn P.; and Willis, Joel P., 5,097,697, Cl. 73-40.000. 

Antalfy, Leslie P.; Reaves, Marcus R.; and Alexander, Donnie W., to 
Flour Corporation. Coke drum unheading device. 5,098,524, Cl. 
202-96.000. 

Antelman, Marvin S., to N. Jonas & Co., Inc. Divalent silver oxide 
bactericides. 5,098,582, Cl. 210-759.000. 

Antenna Company, The: See— 

Fisher, Roger K., 5,099,251, Cl. 343-715.000. 

Anthony Industries, Inc.: See— 

Brinley, Charles E., 5,098,497, Cl. 156-219.000. 

Anthony’s Manufacturing Company, Inc.: See— 

Richardson, Richard J.; and Downing, Bennie R., 5,097,642, Cl. 
52-171.000. 

Antoine, Jacques. Folding watertight outside seat of the box-bench 
type. 5,098,153, Cl. 297-17.000. 

Antoniak, Zen I.: See— 

Webb, Brent J.; Antoniak, Zen I.; Prater, John T.; and DeSteese, 
John G., 5, 098, 795, Cl. 428- 594.000. 

Antonio, Cimenti. Machine for extracting juice from citrus fruit, partic- 
ularly oranges. 5,097,757, Cl. 99-510.000. 

Aoi, Shigeru: See— 

Suzuki, Yasuo; and Aoi, Shigeru, 5,099,468, Cl. 369-44.320. 

Aoki, Katsunori: See— 

Ohsawa, Yasuhiko; Aoki, Katsunori; Miyamoto, Takeshi; Ishikawa, 
Masazumi; Inaba, Hiroshi; and Nakase, Kiyoshi, 5,099,356, Cl. 
359-270.000. 

Aoki, Kunimitsu, to Yazaki Corporation. Indication display unit for a 
vehicle. 5,099,229, Cl. 340-705.000. 

Aoki, Nobuo; Nagoya, Takao; and Kimura, Shigeru, to Kowa Co., Ltd. 
Anti-thrombin-binding substance monoclonal antibodies, hybridomas 
producing same, as well as purification process and assay of throm- 
bin-binding substance making use of said monoclonal antibodies. 
5,098,829, Cl. 435-7.210. 

Aono, Motokazu: See— 

Teraji, Hiroshige; Shimada, Yasunori; Aono, Motokazu; and Yama- 
moto, Hisashi, 5,098,882, Cl. 503-209.000. 

Aono, Toshiaki, to Fuji Photo Film Co., Ltd. Thermal transfer image 
receiving material. 5,098,883, Cl. 503-227.000. 

Aoto, Jun: See— 

Hirano, Yasuo; and Aoto, Jun, 5,099,285, Cl. 355-245.000. 

Apgar, Leslie S.: See— 

Eylon, Daniel; Froes, Francis H.; and Apgar, Leslie S., 5,098,484, 
Cl. 148-11.50F. 

Apley, Philip G.: See— 

Collins, John S.; Yudis, Michael; and Apley, Philip G., 5,099,435, 
Cl. 395-150.000. 

Applied Extrusion Technologies, Inc.: See— 

Hovis, Edward E.; Johnson, Eric D.; and Schroeder, Michael J., 
5,098,782, Cl. 428-314.400. 

Applied Materials, Inc.: See— 

Nulman, Jaim; and Maydan, Dan, 5,098,198, Cl. 374-121.000. 

Arai, Youitirou: See— 

Hattori, Katsuhiko; Kondou, Hiroshi; Onuma, Toshio; Naito, 
Hiroshi; Miyashiro, Mutsumi; and Arai, Youitirou, 5,098,263, Cl. 
417-540.000. 

Arakawa, Hideki, to Sony Corporation. Dual voltage supply circuit 
with yo ey eee transistor. 5,099,143, Cl. 307-296.500. 

Archer, Donald H., to Raytheon Company. Constant beamwidth scan- 

ning array. 5, 099, 253, Cl. 343-754.000. 


Ardaillon, Pierre; and Franzoni, Christine, to Rhone-Poulenc Sante. 
Enzymatically "degradable coating compositions for feed additives 
intended for ruminants. 5,098,718, Cl. 426-2.000. 

Arena, Aldo, to Grumman Aerospace Corporation. Integrated power 
hinge actuator. 5,098,043, Cl. 244-215.000. 

Ariel Electronics, Inc.: See— 

Allan, G. Graham; DeBardi, Gary A.; Neo; , omy N.; Bates, 
Kenneth N.; Erley, Robert B.; Jacobs, L.; Hamade, 
Ramzi F.; Horne, Stephen J.; Patel, Manu C.; Rose, John E.; 
Schlosser, Mark S.; and Warden, David P, 5,099,090, cl. 
174-257.000. 

Arimura, Hirofumi: See— 

Kasai, Shunji; Hiramatsu, Ryuji; Uno, Shusei; Nagai, Masanori; 
Arimura, Hirofumi; Tanabe, Toshizumi; Amatsuji, Yasuo; 
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Hirose, Masaaki; Morita, Masanori; and Kawabe, Haruhide, 
5,098,840, Cl. 435-215.000. 

Arita, Hitoshi: See— 

Yoshida, Tadashi; Itazaki, Hiroshi; Arita, Hitoshi; Kawamura, 
Yoshimi; and Matsumoto, Koichi, 5,099,034, Cl. 549-265.000. 
Ariyama, Kenzou: See— 
Kurotori, Tsuneo; Mochizuki, Manabu; and Ariyama, Kenzou, 
5,099,289, Cl. 355-290.000. 
Ark, Inc.: See— 
Sanborn, Charles H., III, 5,098,079, Cl. 271-176.000. 

Armor, John N.: See— 

Gaffney, Thomas R.; Farris, Thomas S.; Cabrera, Alejandro L.; and 
Armor, John N., 5,098,880, Cl. 502-432.000. 

Armstrong, Robert M.: See— 

Gray, Robert E.; Armstrong, Robert M.; Keohane, Gene; and 
Coombs, Christopher E., 5,097,826, Cl. 128-204.180. 

Arndt, Thomas W.: See— 

Van Zee, Larry J.; Arndt, Thomas W.; Hayward, Frank E.; Hall, 
Ben O.; and Williams, Millard N., 5,097,797, Cl. 119-57.400. 

Arnold, Fred E.: See— 

Tsai, Tsu-Tzu; and Arnold, Fred E., 5,098,987, Cl. 528-183.000. 
Tsai, Tsu-Tzu; and Arnold, Fred E., 5,098,988, Cl. 528-183.000. 

Arnold, Sherry: See— 

Josephs, Patricia; and Arnold, Sherry, 5,097,958, Cl. 229-227.000. 

Arnone, Stephen C.; and Silverberg, Morton, to Xerox Corporation. 
Ski jump stack height sensor. 5,098,080, Cl. 271-187.000. 

Artieri, Alain; and Jutand, Francis, to Etat Francais represente par le 
Ministre des Postes, Telecommunications et de l’Espace (Centre 
National d’Etudes des Telecommunications CNET). Process and 
circuit for block matching in two-dimensional picture signals. 
5,099,325, Cl. 358-136.000. 

Artifax Ltd.: See— 

Hemmy, David C.; Baker, Gregg S.; and Hafeli, Paul B., 5,098,383, 
Cl. 604-116.000. 
Aruga, Tamotsu: See— 
Shimada, Tomoyuki; 


Sasaki, Masaomi; and Aruga, Tamotsu, 


5,098,807, Cl. 430-59.000. 
Arvco Container Corporation: See— 
France, Stephen L.; and Phelps, Gregory P., 5,098,013, Cl. 
229-115.000. 
Asada, Toshiyuki, to Toyota Jidosha Kabushiki Kaisha. Shift control 
system and method for automatic transmissions. 5,097,726, Cl. 


74-866.000. 

Asada, Toshiyuki; Suzuki, Toshitake; Nakawaki, Yasunori; Higu- 
shiyama, Yasuhiko; Abe, Akiharu; Moriguchi, Naoki; and Moriguchi, 
Naoki, to Toyota Jidosha Kabushiki Kaisha. Automatic planetary 
gear transmission. 5,098,357, Cl. 475-278.000. 

Asahi, Hideo: See— 

Nakazawa, Kiyohito; Asahi, 
5,099,257, Cl. 346-76.0PH. 
Asahi Kasei Kogyo Kabushiki Kaisha: See— 
Komatsu, Tamikuni; and Kanuma, Tadao, 
428-343.000. 
Nakajima, Toshimitsu; and Hiraishi, Shigetoshi, 5,098,738, Cl. 
427-150.000. 

Asahi Kogaku Kogyo K.K.: See— 

Nakajima, Toru; Sato, Masahiro; Nishimura, Katsuhiko; and Tsuru, 
Sumiaki, 5,098,842, Cl. 435-287.000. 
Asahi Kogaku Kogyo Kabushiki Kaisha: See— 
Satou, Osamu; Hashimoto, Isamu; and Nishida, Takao, 5,099,267, 
Cl. 354-412.000. 
Shimizu, Hitoshi, 5,099,377, Cl. 360-130.340. 
Asahi Seiko Kabushiki Kaisha: See— 
Abe, Hiroshi, 5,098,340, Cl. 453-57.000. 
Asahi Woodtec Corporation: See— 
Nakajima, Tsutomu, 5,098,762, Cl. 428-106.000. 

Asai, Hidehiro: See— 

Yamakoshi, Hiroyuki; and Asai, Hidehiro, 
365-190.000. 

Asakura, Tsutou: See— 

Takanashi, Itsuo; Nakagaki, Shintaro; Asakura, Tsutou; Furuya, 
Masato; and Shinonaga, Hirohiko, 5,099,261, Cl. 358-209.000. 

Asano, Isao: 

Ohkita, Masso; Takikawa, Makito; and Asano, Isao, 5,099,374, Cl. 
360- 106.000. 
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Toatsu Chemicals, Incorporated. Method of controlling the molecu- 
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Ltd. Metering valve. 5,097,746, Cl. 91-461.000. 

Asato, Robert H.: See 

Iseno, Dane T.; and Asato, Robert H., 5,098,324, Cl. 441-75.000. 

Asea Brown Boveri Aktiengesellschaft: See— 
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320-13.000. 

Asea Brown Boveri Ltd.: See— 

Liptak, Gabor; and Schuler, Roland, 5,099,159, Cl. 310-45.000. 

Ashahi, Iwao: See— 

Furuta, Katsuhisa; Ashahi, Iwao; Ito, Akinori; Akaba, Nobuhisa; 
and Yamada, Chitoshi, 5,099,442, Cl. 364-557.000. 

Ashbrook, Bradley J.: See— 

Stuart, Keith O.; Ashbrook, Bradley J.; and Bulgatz, Dennis C., 
5,099,158, Cl. 310-14.000. 

Ashland Oil, Inc.: See— 

Goel, Anil B.; Richards, Harvey J.; and Jones, Jeffrey P., 5,098,505, 
Cl. 156-307.300. 
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Stefan, 


LIST OF PATENTEES 


MARCH 24, 1992 


Askill, Ian N.: See— 

Reed, Andrew M.; and Askill, Ian N., 5,098,500, Cl. 156-253.000. 
Assaf, Gad, to Geophysical Engineering Company. Heat exchanger, 
system and method for using the same. 5,097,895, Cl. 165-140.140. 
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Le Nouvel, Alain; Dronka, Thierry; Maginot, Andre; Daveine, 
Michel; and Jouffroy, Jean-Louis, 5,097,706, Cl. 73-493.000. 

AT&T Bell Laboratories: See— 

Levi, Anthony F. J.; Nordin, Ronald A.; and Nottenburg, Richard 
N., 5,099,489, Cl. 372-38.000. 

Smith, Bill W., 5,099,149, Cl. 307-465.000. 

Atarashi, Shohgo: See— 
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Bergamo, Luciano. Method for forming surface-engraved panels clad 
with a sheet of thermodeformable material and apparatus for imple- 
menting the method. 5,098,499, Cl. 156-209.000. 

Bergantz, William A.: See— 

Baudet, Jean-Pierre; and Bergantz, William A., 5,097,782, Cl. 
114-103.000. 

Berger, Erwin: See— 

Katschnig, Helmut; Moshammer, Wolfgang; Bischoff, Christian; 
and Berger, Erwin, 5,098,665, Cl. 422-108.000. 

Bergman, Norman J.: See— 

O'Dea, Kevin J.; Bergman, Norman J.; DiGiulio, Peter C.; Dolan, 
Donald T.; and Vanderpool, James L., 5,098,734, Cl. 427-8.000. 

Berkling, Klaus J., to Syracuse University. Computer for reducing 
lambda calculus expressions employing variable containing applica- 
tive language code. 5,099,450, Cl. 395-800.000. 

Berkovich, Semyon, to Allied-Signal Inc. Computer system with dis- 
tributed content-addressable memory. 5,099,476, Cl. 370-85.100. 

Berman, Barry R.: See— 

Shulman, David H.; Berman, Barry R.; and Varga, Paul, 5,097,820, 
Cl. 128-17.000. 

Bernaby, Frank: See— 

Bruckert, William F.; Bissett, Thomas D.; Mazur, Dennis; Munzer, 
John; Bernaby, Frank; and Bhatia, Jay H., 5,099,485, Cl. 
371-68.300. 

Bernard, Louis A.; and Thomassin, Rene , to Aerospatiale Societe 
Nationale Industrielle. Helicopter traversal system. 5,098,035, Cl. 
244-116.000. 

Bernard, Oswald J.; Bernard, Paul E.; and Bernard, William P. Inline 
ratcheting tool. 5,097,730, Cl. 81-57.390. 

Bernard, Paul E.: See— 

Bernard, Oswald J.; Bernard, Paul E.; and Bernard, William P., 
5,097,730, Cl. 81-57.390. 

Bernard, William P.: See— 

Bernard, Oswald J.; Bernard, Paul E.; and Bernard, William P., 
5,097,730, Cl. 81-57.390. 

Bernardon, Jean-Michel: See— 

Shroot, Braham; Eustache, Jacques; and Bernardon, Jean-Michel, 
5,098,895, Cl. 514-62.000. 

Berndt, Manfred: See— 

Zybok, Clemens; Winkelmann, Manfred; Berndt, Manfred; Walten- 
spuhl, Rolf; Kursfeld, Armin; and Muschner, Udo, 5,097,995, Cl. 
222-594.000. 

Berner, Joachim; Buchner, Norbert; Domke, Klaus; Reichert, Manfred; 
and Stotkiewitz, Herbert, to Robert Bosch GmbH. Apparatus for 
evacuating and closing bag package. 5,097,648, Cl. 53-88.000. 
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Bernhardt, Anthony F., to United States of America, Energy. Process 
for preparation of a seed layer for selective metal deposition. 
5,098,526, Cl. 205-125.000. 

Berry, Gaylord L.; Mortensen, J. D.; and Baldwin, Mitchell D., to 
Cardiopulmonics, Inc. Apparatus and methods for furling and intro- 
ducing an extrapulmonary blood gas exchange device. 5,098,376, Cl. 
604-26.000. 

Bersin, Richard L.; and Singleton, Michael J., to Branson International 
Plasma Corporation. Plasma etching device and process. 5,099,100, 
Cl. 219-121.400. 

Bertaux, Jean-Marie A.; Holley, Jean-Claude M.; and Janssen, Martinus 
M. P. Process for the manufacture of lubricating base oils. 5,098,551, 
Cl. 208-111.000. 

Berthold, Fritz; and Lohr, Willy. Specimen rack for specimen contain- 
ers. 5,098,663, Cl. 422-104.000. 

Bertoncini, Joseph, to Brandel Corporation. Peristaltic pump and 
method for adjustable flow regulation. 5,098,261, Cl. 417-475.000. 

BET Technology Inc.: See— 

Boylan, Eugene B.; DeLise, Anthony J.; and Koerner, Robert F., 
5,098,107, Cl. 273-292.000. 

Bettcher Industries, Inc.: See— 

Decker, Richard B.; and Hummel, Joseph, 5,097,566, Cl. 16- 
111.00R. 

Betts, William L.: See— 

Bremer, Gordon; and Betts, William L., 5,099,478, Cl. 370-100.100. 

Betush, Frank. Toggle/push-button pinch valve. 5,097,868, Cl. 
137-595.000. 

Beyer, Klaus D.; Hsu, Louis L.; and Kulkarni, Subodh K., to Interna- 
tional Business Machines Corporation. Air-filled isolation trench with 
chemically vapor deposited silicon dioxide cap. 5,098,856, Cl. 
437-65.000. 

Bhagat, Gopal C., to Compaq Computer Corporation. Electrophoto- 
graphic inierposition development with means for removing moisture 
from conventional paper. 5,099,281, Cl. 355-217.000. 

Bhatia, Jay H.: See— 

Bruckert, William F.; Bissett, Thomas D.; Mazur, Dennis; Munzer, 
John; Bernaby, Frank; and Bhatia, Jay H., 5,099,485, Cl. 
371-68.300. 

Bhattacharyya, Bidyut K.: See— 

Ogawa, Masahiro; Yamasaki, Kozo; Hirano, Mitsuru; Schmitt, 
Michael A.; and Bhattacharyya, Bidyut K., 5,099,388, Cl. 
361-321.000. 

Bianchi, Stephan. Spiral nutcracker/grinder. 5,097,597, Cl. 30-120.200. 

Biancone, Patrizia. Parcel sealing device using thermolabile adhesive 
tape. 5,099,106, Cl. 219-228.000. 

Bickford, Lawrence A.: See— 

Hassell, Cecil D.; Bickford, Lawrence A.; Smith, Sandra D.; 
Cheng, Gartung; and Tracy, Gene V., 5,098,488, Cl. 149-19.600. 

Bien, Alfred A., to Chrysler Corportion. Fastening arrangement for 
plastic vehicle panel. 5,098,765, Cl. 428-134.000. 

Bierhoff, Martinus P. M.; and Van Mil, Job F. P., to U.S. Philips Corp. 
Photosensitive semiconductor device having radiation sensitive 
diodes and photocurrent amplification. 5,099,126, Cl. 250-370. 100. 

Billings, Royce A., to White Consolidated Industries, Inc. Soot blower. 
5,097,564, Cl. 15-316.100. 

Bio-Dar, Ltd.: See— 

Rotman, Avner; and Blatt, Yoav, 5,098,725, Cl. 426-98.000. 

Biomatrix, Inc,: See— 

Balazs, Endre A.; Leshchiner, Adolf; Leshchiner, Adelya; Larsen, 
Nancy; and Band, Philip, 5,099,013, Cl. 536-55.100. 

Biosensors Technology, Inc.: See— 

Harjunmaa, Hannu, 5,099,123, Cl. 250-345.000. 

Biotest Pharma GmbH: See— 

Kotitschke, Ronald; Stemberger, Axel W.; and Stephan, Wolfgang, 
5,099,003, Cl. 530-382.000. 

Bioventures N.V.: See— 

Hammarstrom, Lars; Blomlof, Leif; and Lindskog, Sven, 5,098,891, 
Cl. 514-21.000. 

Birnbreier, Hermann; and Mennicke, Stefan, to Asea Brown Boveri 
Aktiengesellschaft. Protection device for high-temperature batteries. 
5,099,188, Cl. 320-13.000. 

Bischoff, Christian: See— 

Katschnig, Helmut; Moshammer, Wolfgang; Bischoff, Christian; 
and Berger, Erwin, 5,098,665, Cl. 422-108.000. 

Bishop, William B., to Bo-Ar Padding Co., Inc. Compact padding 
machine. 5,097,610, Cl. 37-142.500. 

Bissett, Thomas D.: See— 

Bruckert, William F.; Bissett, Thomas D.; Mazur, Dennis; Munzer, 
John; Bernaby, Frank; and Bhatia, Jay H., 5,099,485, Cl. 
371-68.300. 

Biton, Catherine: See— 

Vincent, Michel; Remond, Georges; Portevin, Bernard; Herve, 
Yolande; Lepagnol, Jean; and Biton, Catherine, 5,098,888, Cl. 
514-18.000. 

Bitstream, Inc.: See— 

Collins, John S.; Yudis, Michael; and Apley, Philip G., 5,099,435, 
Cl. 395-150.000. 

Bjarno, Ole-Christian: See— 

Skov, Per Stahl; and Bjarno, Ole-Christian, 
435-29.000. 

Black & Decker Inc.: See— 

Naft, Stuart, 5,097,753, Cl. 99-341.000. 

Wheeler, Dale K., 5,099,164, Cl. 310-254.000. 

Blackford, David B.; Quant, Frederic R.; Kerrick, Thomas A.; Sem, 
Gilmore J.; and Havir, Darrell D., to TSI Incorporated. Apparatus 
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for measuring impurity concentrations in a liquid. 5,098,657, Cl. 
422-73.000. 

Blackman, Steven T., to Thames Pharmacal Co., Inc. Method of treat- 
ment for pruritus. 5,098,717, Cl. 514-648.000. 

Blackstone, Scott C., to Unitrode Corporation. Method of processing a 
semiconductor substrate including silicide bonding. 5,098,861, Cl. 
437-200.000. 

Bladen, Donald H.: See— 

Engel, Richard B.; Gallo, John B.; Bladen, Donald H.; and Engel, 
Virginia F., 5,097,556, Cl. 8-158.000. 

Bladen, Roy V.: See— 

Brunt, Harold J.; Stenner, Eric T.; and Bladen, Roy V., 5,097,559, 
Cl. 15-1.700. 

Blalock, Theron V.: See— 

Shepard, Robert L.; Blalock, Theron V.; Roberts, Michael J.; and 
Maxey, Lonnie C., 5,098,197, Cl. 374-120.000. 

Blandino, Tom: See— 

Fortney, Neil K.; and Blandino, Tom, 5,099,210, Cl. 324-433.000. 

Blanz, John H., to John H. Blanz Company, Inc. Load balanced planar 
bearing assembly especially for a cryogenic probe station. 5,098,204, 
Cl. 384-12.000. 

Blasko, John E.; Karabetsos, Robert E.; and Rahrig, Douglas B., to S. 
C. Johnson & Son, Inc. Polyol blends of low Tg and high Tg acrylic 
copolymers. 5,098,952, Cl. 525-123.000. 

Blasko, John E.; Karabetsos, Robert E.; and Rahrig, Douglas B., to S.C. 
Johnson & Son, Inc. Polyol blends of low TG and high TG acrylic 
copolymers. 5,098,956, Cl. 525-123.000. 

Blatt, Yoav: See— 

Rotman, Avner; and Blatt, Yoav, 5,098,725, Cl. 426-98.000. 

Bleckmann, Hans-Wilhelm; Loreck, Heinz; and Zydek, Michael, to 
Alfred Teves GmbH. Circuit configuration for monitoring the final 
stages of a plurality of valves. 5,099,198, Cl. 324-511.000. 

Blinken, Robert J., Jr.; Garner, Merle D.; Oliver, Billy B.; and Sensenig, 
Katharine, to Communications Network Enhancement Inc. Telecon- 
ferencing with bridge partitioning and other features. 5,099,510, Cl. 
379-202.000. 

Blomgren, Jack P., to Minnesota Mining and Manufacturing Company. 
Optical fiber switch. 5,098,207, Cl. 385-16.000. 

Blomlof, Leif: See— 

Hammarstrom, Lars; Blomlof, Leif; and Lindskog, Sven, 5,098,891, 
Cl. 514-21.000. 

Blotenberg, Wilfried; Gebhardt, Bernard; and Gebhardt, Ulrich, to 
MAN Gutehoffnungshutte AG. Digital method of controlling and 
regulating a turbine that has gas or steam flowing through it and 
device for carrying out the method. 5,099,411, Cl. 364-133.000. 

Blount, Inc.: See— 

Mack, Michael J., 5,097,881, Cl. 144-356.000. 
O’Neel, Timothy H., 5,098,348, Cl. 474-157.000. 

Blue Chip Stamps: See— 

Gordon, Norman, 5,098,745, Cl. 427-355.000. 

Blume, Gotz: See— 

Rosen, Winfried; Fiedler, 
5,099,040, Cl. 549-519.000. 
BLW, Inc.: See— 
Brown, Patrick K.; Wallace, R. Bruce; and Leonard, Steven J., 
5,098,506, Cl. 156-344.000. 
Bo-Ar Padding Co., Inc.: See— 
Bishop, William B., 5,097,610, Cl. 37-142.500. 
Board of Reagents, The University of Texas System: See— 
Frautschi, Jack, 5,098,960, Cl. 525-359.300. 

Board of Regents The University of Texas System: See— 

Collins, Carl B.; and Davanloo, Farzin, 5,098,737, Cl. 427-53. 100. 
Frautschi, Jack; and Tingey, Kevin, 5,098,977, Cl. 527-313.000. 
Robillard, Jean J., 5,098,806, Cl. 430-10.000. 

Bobren, Allan J., to Signode Corporation. Strapping head with strap 
tail-flattening capability. 5,097,874, Cl. 140-93.200. 

Bodenseewerk Perkin Elmer GmbH: See— 

Huber, Bernhard, 5,098,658, Cl. 422-78.000. 

Bodmer, Walter F.; Murday, Victoria A.; Bailey, Carolyn J.; and Wil- 
liamson, Robert, to Imperial Cancer Research Technology Ltd. 
Chromosome-specific nucleic acid probe for familial Polyposis coli. 
5,098,823, Cl. 435-6.000. 

Boehringer Mannheim Corporation: See— 

Serbousek, Jon, 5,098,434, Cl. 606-73.000. 

Boehringer Mannheim GmbH: See— 

Gruner, Hans-Peter; Schildhorn, Jurgen; and Sattler, Stephan, 
5,097,938, Cl. 198-397.000. 

Boeing Company, The: See— 

Chakravorty, Kishore K.; and Tanielian, Minas H., 5,098,860, Cl. 
437-195.000. 

Doscher, Patrisha A., 5,098,594, Cl. 252-162.000. 

Shorey, Thomas H., 5,097,565, Cl. 16-48.000. 

Vieth, Gary L., 5,097,662, Cl. 60-226.200. 

Bohannan, William L.: See— 

Harrington, James V.; Bohannan, William L.; and Davidson, Frank 
P., 5,098,219, Cl. 405-8.000. 

Boigk, Dieter G.: See— 

Gabriel, William L.; Lat, Geronimo E.; and Boigk, Dieter G., 
5,098,749, Cl. 427-430.100. 

Boland, Kevin O. Leg support for relief of back pain. 5,097,553, Cl. 
5-648.000. 

Boliden LDM Nederland B.V.: See— 

Wenschot, Petrus, 5,098,654, Cl. 420-434.000. 

Bollinger, Nancy G.; Goodson, Theodore, Jr.; and Herron, David K., 
to Eli Lilly and Company. Anti-inflammatory agents. 5,098,613, Cl. 
260-4 13.000. 
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Bolmer, Michael S.; and Elsheikh, Maher Y., to Atochem North Amer- 
ica, Inc. Solvent extraction of I-365 from I-141b. 5,099,081, Cl. 
570-180.000. 

Bolmer, Michael S.; and Elsheikh, Maher Y., to Atochem North Amer- 
ica, Inc. Solvent extraction of I-141B from I-365. 5,099,082, Cl. 
570- 180.000. 

Bologna, Frank, to Fish Stories Unlimited, Inc. Snagless fishing lure. 
5,097,619, Cl. 43-35.000. 

Boltz, Bernard, to L’Etat Francais represente par le Ministre des Postes 
et Telecommunications (Centre National d’Etudes des Telecommuni- 
cations). End equipment for and method of setting-in communica- 
tions via channels selected in a multiplex link. 5,099,479, Cl. 
370-105.200. 

Bonaquist, Dante P.: See— 

Cheung, Harry; and Bonaquist, Dante P., 5,098,457, Cl. 62-24.000. 

Bond, Alan: See— 

Belcher, Bryan L.; and Bond, Alan, 5,097,896, Cl. 165-140.000. 

Bonde, Wayne L.; and Contolini, Robert J., to United States of Amer- 
ica, Energy. Microchannel heat sink assembly. 5,099,311, Cl. 
357-82.000. 

Bonn, Gina B. Device for withdrawing fluids. 5,097,842, Cl. 
128-762.000. 

Booth, Bruce L., to Du Pont de Nemours, E. I., and Company. Multi- 
plexer-demultiplexer for integrated optic circuit. 5,098,804, Cl. 
430-1.000. 

Booth, Robert J.: See— 

Drouin, Michel P.; Jasim, Khalid S.; Booth, Robert J.; and Barn- 
swell, Bertram E., 5,098,025, Cl. 241-21.000. 

Boram, Mark E.; and Parrish, Roy D., to General Motors Corporation. 
Bipolar battery and assembly method. 5,098,801, Cl. 429-160.000. 

Borlin, Giulio: See— 

Buzzi, Ugo; and Borlin, Giulio, 5,097,577, Cl. 29-38.00R. 
Borman, Joe: 
Rahat, Shumel; Borman, Joe; Rottenberg, Dan; and Uretzky, Gid- 
eon, 5,098,370, Cl. 600-16.000. 

Borsanyi, Alexander; Harp, Richard; Lebo, Robert; Pool, Scott L.; 
Rondinone, Joseph; Sorensen, John T.; Wall, Roxanne; and Stone, 
Albert L., to Baxter International Inc. Multimodal displacement 
pump and dissolution system for same. 5,098,377, Cl. 604-30.000. 

Boston University, Trustees of: See— 

Gilbert, Lawrence; and Holick, Michael 5,098,899, Cl. 
514-167.000. 

Zimmerman, George O.; and Kaplan, Alvaro, 5,098,656, Cl. 
420-526.000. 

Bowen, Gerald K.; Andrew, Michael G.; and Eskra, Michael D., to 
Globe-Union Inc. Battery electrode growth accommodation. 
5,098,799, Cl. 429-67.000. 

Bowers, Richard H. Staking system for concrete forms. 5,097,912, Cl. 
173-90.000. 

Bowthorpe-Hellermann, Limited: See— 

Gregory, Nigel J.; Stevens, Michael J.; and Lee, Peter I., 5,098,753, 
Cl. 428-34.900. 

Boylan, Eugene B.; DeLise, Anthony J.; and Koerner, Robert F., to 
BET Technology Inc. Method and apparatus for playing a wagering 
game. 5,098,107, Cl. 273-292.000. 

Boyle, Michael D. P.; and Brady, L. J., to University of Florida, The. 
Novel bacterial markers for pathogenic group B streptococci. 
5,098,827, Cl. 435-7.340. 

Bozich, Frank. Water dispersible hot melt adhesive composition and 
application. 5,098,962, Cl. 525-437.000. 

Bozzer, Erich; Raffa, James M.; and Burke, Thomas G., to Ford Motor 
Company. Method and system for controlling the brightness of a 
vacuum fluorescent display. 5,099,178, Cl. 315-169.100. 

BP Chemicals Limited: See— 

Bailly, Jean-Claude A.; and Behue, Patrick, 5,098,875, Cl. 
502-10.000. 
BPA-Verpackung GmbH: See— 
Hanke, Jurgen, 5,098,786, Cl. 428-343.000. 

Bradbury, Roderick: See— 

Puritch, George S.; Bradbury, Roderick; and Mason, Wenda, 
5,098,467, Cl. 71-113.000. 

Puritch, George S.; Bradbury, Roderick; and Mason, Wenda, 
5,098,468, Cl. 71-113.000. 

Bradfisch, Gregory A.: See— 

Hickle, Leslie A.; Bradfisch, Gregory A.; and Payne, Jewel M., 
5,098,705, Cl. 424-93.00L. 

Bradley, John W.: See— 

Barlow, George J.; Bradley, John W.; and Getson, Edward F., Jr., 
5,099,420, Cl. 395-325.000. 

Bradley, Norbert L.; and Coomer, Virgil W., to Dow Chemical Com- 
pany, The. Method of injection molding ceramic greenward compos- 
ites without knit lines. 5,098,620, Cl. 264-26.000. 

Brady, Daniel: See— 

Hill, Charles M.; Brady, Daniel; Willis, Timothy R.; and Paul, Lyle 
E., 5,098,439, Cl. 606-107.000. 

Brady, James: See— 

McClure, David C.; and Brady, James, 5,099,148, Cl. 307-443.000. 

Brady, L. J.: See— 

Boyle, Michael D. P.; and Brady, L. J., 5,098,827, Cl. 435-7.340. 

Brady, Michael E.: See— 

Mattson, Ronald J.; Mayol, Robert; and Brady, Michael E., 
5,098,904, Cl. 514-256.000. 
Brandel Corporation: See— 
Bertoncini, Joseph, 5,098,261, Cl. 417-475.000. 

Brandstadter, Jack M., to Cadillac Gage Textron Inc. Active hydro- 

pneumatic suspension system. 5,097,916, Cl. 180-9.100. 
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Brandvold, Christopher J. Concrete finishing tool. 5,098,278, Cl. 
425-458.000. 

Braner, Inc.: See— 

Slabowski, Jan; Richards, 
5,097,691, Cl. 72-165.000. 

Brannan, James R.; Bean, Andrew S.; Vaccaro, Anthony J.; and 
Stewart, James J., to Eltech Systems Corporation. Continuous elec- 
troplating of conductive foams. 5,098,544, Cl. 204-206.000. 

Branson International Plasma Corporation: See— 

Bersin, Richard L.; and Singleton, Michael J., 5,099,100, Cl. 
219-121.400. 

Branton, Donald L.; Moon, Edward C.; and Vartanian, Henry J. Sys- 
tem and method for controlling blasting apparatus. 5,097,633, Cl. 
51-165.710. 

Brar, Amarjit S.; and Sharma, Jagdish P., to Magnetic Peripherals Inc. 
Improved ceramic head pad materials. 5,098,874, Cl. 501-136.000. 
Brauer, Dennis R.; Mandigo, Frank N.; and Tyler, Derek E., to Olin 
Corporation. Copper alloys for shaped charge liners. 5,098,487, Cl. 

148-432.000. 

Braun, Eugene R., to Eaton Corporation. Automatic mechanical trans- 
mission start control system. 5,097,724, Cl. 74-866.000. 

Braunshteyn, Mikhail; Gillespie, Andrew J.; and Hamersley, John C., to 
Philip Morris Incorporated. Reflector sleeve for flavor generating 
article. 5,097,850, Cl. 131-194.000. 

Brechbiel, Martin W.: See— 

Gansow, Otto A.; and Brechbiel, Martin W., 5,099,069, Cl. 
564-368.000. 

Breed, Allen; Thuen, Ted; and Grossi, Carl, to Breed Automotive. 
Velocity change sensor with improved spring bias. 5,098,122, Cl. 
280-735.000. 

Breed Automotive: See— 

Breed, Allen; Thuen, Ted; and Grossi, Carl, 5,098,122, Cl. 
280-735.000. 

Breed, David S.; and Shokoohi, Ferevdoon, to Automotive Technolo- 
gies International Inc. Padding to reduce injuries in automobile 
accidents. 5,098,124, Cl. 280-751.000. 

Breitenbach, Otto: See— 

Wceislo, Manfred; and Breitenbach, Otto, 5,097,591, Cl. 29-762.000. 

Breitenhuber, Josef: See— 

Zehndbauer, Alfons; and Breitenhuber, Josef, 5,098,205, Cl. 
384-124.000. 

Breitigam, Walter V.; Ubrich, Wilbur P.; Hunter, Gary A.; and Viola, 
Georg G., to Shell Oil Company. Method of making postformable 
fiber reinforced composite articles. 5,098,496, Cl. 156-180.000. 

Bremer, Gordon; and Betts, William L., to A.T.& T. Paradyne. Com- 
munication of secondary channel byte in a synchronous modem 
without statistical uncertainty. 5,099,478, Cl. 370-100. 100. 

Breton, Marcel P.: See— 

Winnik, Francoise M.; Davidson, Anthony R.; and Breton, Marcel 
P., 5,098,475, Cl. 106-22.000. 

Brewer, Mark S.: See— 

Guidoni, Sandro; and Brewer, Mark S., 5,098,356, Cl. 475-227.000. 

Bridges, William G., to Olin Corporation. Turbine agglomerated cal- 
cium hypochlorite particle and process for the production thereof. 
5,098,689, Cl. 423-474.000. 

Bridgestone/Firestone Inc.: See— 

Holroyd, Eric; and Perkins, David J. B., 5,098,768, Cl. 428-192.000. 

Brigham, William D.; and Dinh, Nguyen D., to Zwick Energy Re- 
search Organization, Inc. Flameless deicer. 5,098,036, Cl. 244- 
134.00R. 

Brinley, Charles E., to Anthony Industries, Inc. Process for preparing 
embossed, coated paper. 5,098,497, Cl. 156-219.000. 

Bristol-Myers Company: See— 

Vyas, Dolatrai M.; Doyle, Terrence W.; and Partyka, Richard A., 
5,099,016, Cl. 544-132.000. 
Bristol-Myers Squibb Company: See— 
Konishi, Masataka; Tsunakawa, Mitsuaki; Tenmyo, Osamu; 
Miyaki, Takeo; and Oki, Toshikazu, 5,098,708, Cl. 424-195. 100. 
Mattson, Ronald J.; Mayol, Robert; and Brady, Michael E., 
5,098,904, Cl. 514-256.000. 
British Aerospace PLC: See— 
Malvern, Alan, 5,098,188, Cl. 356-350.000. 

Britto, Ignatius L.; Meade, Alexander D.; Murthy, Ashok; and Voit, 
William F., Jr., to Lexmark International, Inc. Fixing device with 
selectable finish. 5,099,288, Cl. 355-290.000. 

Broad, Thomas E.; Forrest, John W.; Macdonald, Pauline E.; and Pugh, 
Patricia A., to Her Majesty the Queen in Right of New Zealand. 
Polynucleotide probes for horses. 5,098,824, Cl. 435-6.000. 

Brockett, Wendell L.: See— 

Williams, Danny R.; and Brockett, Wendell L., 5,097,581, Cl. 
29-278.000. 

Brommer, Karl D., to Lockheed Sanders, Inc. Transmission signal 
direction finding apparatus and method. 5,099,248, Cl. 342-430.000. 
Brookhart, Maurice S.; and Sabo-Etienne, Sylviane, to University of 
North Carolina at Chapel Hill, The. Rhodium-catalyzed olefin dimer- 

ization. 5,099,048, Cl. 556-136.000. 

Brookhart, Maurice S.; and Sabo-Etienne, Sylviane, to University of 
North Carolina at Chapel Hill, The. Rhodium-catalyzed olefin dimer- 
ization. 5,099,061, Cl. 560-202.000. 

Brooklyn Union Gas: See— 

Rockower, Gerald; and Marazzo, Joseph J., 5,098,225, Cl. 
405- 156.000. 

Brooks, Edward G.: See— 

Batchelor, John S.; and Brooks, Edward G., 5,098,238, Cl. 
411-361.000. 
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Brooks, Gary T., to Amoco Corporation. Crystalline polyphthalamide 
composition having improved properties. 5,098,940, Cl. 524-227.000. 

Brooks, James E., to Schlumberger Technology Corporation. Method 
for safe packaging of shaped charges for transport. 5,097,945, Cl. 
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Pian, Chao-Kuang; Nguyen, Minh-Tram D.; Posch, Theodore E.; 
and Juhre, Jeffrey E., 5,099,418, Cl. 395-650.000. 

Juji, Takeo; Wakimoto, Nobuhiro; Kagawa, Yoichi; and Ono, Seiichi, 
to Kawasumi Laboratories, Inc. Switch bag type blood gathering set. 
5,098,371, Cl. 604-4.000. 

Juki America, Inc.: See— 

Becker, Daniel, 5,097,776, Cl. 112-303.000. 

Jumel, Bernard: See— 

Focqueur, Herve ; and Jumel, Bernard, 5,097,931, Cl. 192-83.000. 

Jung, Soo-Cheol. Apparatus for solid parking installation. 5,098,246, Cl. 
414-239.000. 

Juriga, James A.: See— 

Walton, Erlen B.; Preston, David M.; Oliver, James L.; and Juriga, 
James A., 5,098,121, Cl. 280-718.000. 

Jussila, Olavi, to Kone Oy. Lifting machinery. 5,098,068, Cl. 
254-342.000. 

Jutand, Francis: See— 

Artieri, Alain; and Jutand, Francis, 5,099,325, Cl. 358-136.000. 

Kabachinski, Jeffery L.: See— 

Fetter, Richard W.; Gadsby, Peter D.; and Kabachinski, Jeffery L., 
5,097,845, Cl. 128-804.000. 

Kabelmetal Electro Gesellschaft mit beschrankter Haftung: See— 
Wecislo, Manfred; and Breitenbach, Otto, 5,097,591, Cl. 29-762.000. 

Kabernagel, Bruce E.: See— 

Basile, Philip C.; and Kabernagel, Bruce E., 5,099,247, Cl. 
342-380.000. 
Kabushiki Kaisha Daikin Seisakusho: See— 
Fukushima, Hirotaka, 5,097,722, Cl. 74-574.000. 

Kabushiki Kaisha Kobe Seiko Sho: See— 

Yamada, Minoru; Ikemoto, Kazuo; 
5,099,103, Cl. 219-145.220. 

Yamakawa, Tsunahiro; Nito, Satoru; Yamakawa, Hiroyoshi; 
Kokubo, Ichiro; Hosoda, Takuo; and Hata, Masakatsu, 5,098,489, 
Cl. 148-12.300. 

Kabushiki Kaisha Meidensha: See— 

Sano, Kaoru; Mizushina, Fumio; Goto, Takashi; Maruki, To- 
shimitsu; and Naganuma, Yukio, 5,097,699, Cl. 73-118.100. 

Kabushiki Kaisha Nippon Conlux: See— 

Kobayashi, Osamu; and Akagawa, Masaki, 5,099,515, Cl. 380-2.000. 

Kabushiki Kaisha Okuma Tekkosho: See— 

Fukaya, Yasushi; Hibi, Akira; and Mizukami, Yuto, 5,099,432, Cl. 
364-474.250. 
Kabushiki Kaisha Sato: See— 
Yokota, Yuji, 5,099,290, Cl. 355-310.000. 

Kabushiki Kaisha Shinkawa: See— 

Ushiki, Hiroshi; Endo, Takashi; and Matuno, Hiroyuki, 5,097,983, 
Cl. 221-21.000. 

Kabushiki Kaisha Showa Seisakusho: See— 

Hayashi, Yasuyuki; and Abe, Shigenobu, 
280-7 10.000. 

Kabushiki Kaisha Tokai-Rika-Denki-Seisakusho: See— 
Kokubu, Sadao, 5,099,091, Cl. 200-5.00B. 
Moriuchi, Yousuke; Hirose, Fumihisa; Inagaki, Hazime; Naka- 

shima, Atsushi; Igarashi, Isemi; Hashimoto, Masashi; Goto, 
Yasuhiro; Minami, Katsuhiro; and Suzuki, Ritsuo, 5,097,841, Cl. 
128-675.000. 
Kabushiki Kaisha Toshiba: See— 
Abe, Shozo, 5,099,324, Cl. 558-108.000. 
Hase, Daisuke; Satoh, Takayuki; and Ushimi, Kenji, 5,099,134, Cl. 
250-505. 100. 


and Nagaoka, Shigeo, 


5,098,120, Cl. 
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Hirahara, Shuzo; Nagato, Hitoshi; Higuchi, Kazuhiko; Yamada, 
Kiyoshi; Ohno, Tadayoshi; and Kanai, Tsutomu, 5,099,259, Cl. 
346-76.0PH. 

Inaba, Tsutomu, 5,099,508, Cl. 379-58.000. 

Koga, Takashi; and Fujii, Toshikazu, 5,099,315, Cl. 358-31.000. 

Niki, Yoshiko; Nadahara, Soichi; and Watanabe, Masaharu, 
5,098,852, Cl. 437-11.000. 

Nosaki, Takefumi; and Watari, Masako, 5,099,341, Cl. 358-461.000. 

Ohtsuka, Eiji; and Ikemori, Kimio, 5,099,474, Cl. 370-58.100. 

Okamura, Hiroshi, 5,099,368, Cl. 360-78.040. 

Sai, Yukio, 5,099,144, Cl. 250-551.000. 

Sato, Naoko, 5,099,190, Cl. 323-210.000. 

Shigami, Akihiko; Yamamoto, Toshifumi; and Yoshida, Shuji, 
5,099,512, Cl. 379-357.000. 

Suyama, Shoko; Abe, Yutaka; and Komatsu, Michiyasu, 5,098,872, 
Cl. 501-97.000. 

Takemura, Yasuo, 5,099,317, Cl. 358-44.000. 

Taniguchi, Shozo; Okabe, Tomonori; Doya, Ryoji; Narita, Kazu- 
toyo; Noda, Kiyoshi; and Ueda, Katsuyuki, 5,099,177, Cl. 
315-130.000. 

Utsunomiya, Yukio, 5,099,141, Cl. 307-269.000. 

Yasui, Tsuyoshi; Nakashima, Nobuaki; Sugai, Shinzo; and Wata- 
nabe, Eiichi, 5,098,652, Cl. 420-45.000. 

Kabushiki Kaisha Toyota Chuo Kenkyusho: See— 

Hattori, Katsuhiko; Kondou, Hiroshi; Onuma, Toshio; Naito, 
Hiroshi; Miyashiro, Mutsumi; and Arai, Youitirou, 5,098,263, Cl. 
417-540.000. 

Moriuchi, Yousuke; Hirose, Fumihisa; Inagaki, Hazime; Naka- 
shima, Atsushi; Igarashi, Isemi; Hashimoto, Masashi; Goto, 
Yasuhiro; Minami, Katsuhiro; and Suzuki, Ritsuo, 5,097,841, Cl. 
128-675.000. 

Kabushiki Kaisha Yamashita Denshi Sekkei: See— 

Murakoshi, Satoshi, 5,099,327, Cl. 358-140.000. 

Kabuto Katsukuni; Sugimoto, Fumikazu; Yomada, Manabu; and Yo- 
shida, Masaki, to Kayaba Industry Co., Ltd. Steering torque detect- 
ing apparatus. 5,097,714, Cl. 73-862.190. 

Kadokawa, Yuichi, to Ricoh Company, Ltd. Device for correcting 
errors by a long-distance code. 5,099,483, Cl. 371-37.100. 

Kadokura, Sadao; Kamei, Kazuhiro; and Honjyo, Kazuhiko, to Teijin 
Limited. Magnetic head assembly for a flexible magnetic disk drive 
unit. 5,099,372, Cl. 360-99.010. 

Kadono, Yuzuru; and Okano, Masatoshi, to Mitsubishi Jukogyo Kabu- 
shiki Kaisha. Traveling steel pipe cutting machine of milling type. 
5,097,576, Cl. 29-33.00T. 

Kagawa, Yoichi: See— 

Juji, Takeo; Wakimoto, Nobuhiro; Kagawa, Yoichi; and Ono, 
Seiichi, 5,098,371, Cl. 604-4.000. 

Kagaya, Katsuo; Saito, Tadao; and Ito. Shichinosuke. Resin composi- 
tion and method of manufacturing the same. 5,098,950, Cl. 
525-28.000. 

Kagayama, Shigeru, to Brother Kogyo Kabushiki Kaisha. Image re- 
cording apparatus with a developer coating device. 5,099,272, Cl. 
355-27.000. 

Kageyama, Yoshitaka: See— 

Hayashi, Seiji; Nakauchi, Jun; Sakashita, Keiichi; Kageyama, Yo- 
shitaka; and Sako, Yoshihiko, 5,098,599, Cl. 252-299.610. 
Kagosaki, Hiroshi, to Dainippon Screen Mfg. Co., Ltd. Method of 
controlling exposure of process camera using sub-exposure and appa- 

ratus therefor. 5,099,276, Cl. 355-70.000. 

Kah, Carl L. C., Jr. Oscillatable nozzle sprinkler with integrated adjust- 
able arc and flow. 5,098,021, Cl. 239-242.000. 

Kahan, Rina: See— 

Klayman, Avi; and Kahan, Rina, 5,097,624, Cl. 47-31.000. 

Kainoh, Seio, to Sharp Kabushiki Kaisha. Battery terminal device. 
5,098,802, Cl. 429-178.000. 

Kaizu, Tsutomu: See— 

Takatsuki, Kiyoshi; Maeda, Yohsuke; Hattori, Toshio; Kaizu, 
Tsutomu; Okamoto, Masanori; Yokota, Yoshiko; Nakamura, 
Katsuya; and Kayakiri, Hiroshi, 5,098,927, Cl. 514-425.000. 

Kajima Corporation: See— 

Tanaka, Naoki; Sato, Kuniaki; Kobayashi, Mikio; Ishii, Koji; 
Fukimoto, Toshiyuki; Miura, Yoshikatsu; and Yamada, To- 
shikazu, 5,097,547, Cl. 5-173.00R. 

Kajita, Hiroshi: See— 

Takemoto, Mitsutoshi; Sugiura, Makoto; and Kajita, Hiroshi, 
5,099,280, Cl. 355-210.000. 

Kakeya, Noboru: See— 

Yoshida, Hiroshi; Kakeya, Noboru; and Kashiwagi, Masanori, 
5,099,036, Cl. 549-321.000. : 

Kakumoto, Shigeru: See— 

Iwamura, Kazuaki; Kakumoto, Shigeru; and Emura, Yasunori, 
5,099,520, Cl. 382-1.000. 

Kakuta, Yoshinori; Nakagawa, Kunihiko; Kishikawa, Seiji; Sakuta, 
Akira; Tomita, Masami; and Kurihara, Nobuzumi, to Mitsubishi 
Denki Kabushiki Kaisha. Magnetic recording and reproducing appa- 
ratus. 5,099,369, Cl. 360-85.000. 

Kalata, Steven: See— 

Thayer, Billy E.; Brown, Charles A.; Reid, Donald M.; and Kalata, 
Steven, 5,099,192, Cl. 323-315.000. 

Kalchauer, Wilfried; Graf, Werner; and Pachaly, Bernd, to Wacker- 
Chemie GmbH. Coating compositions containing (poly)borosilox- 
anes and a process for preparing vitreous coatings. 5,098,747, Cl. 
427-387.000. 


Kalkbrenner, Ralph W.: See— 
Jarabak, Andrew J.; Sunderman, Wallace H.; Mendola, Edward G.; 


and Kalkbrenner, Ralph W., 5,098,276, Cl. 425-150.000. 
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Kamada, Hiroshi; and Kita, Sumio, to Sharp Kabushiki Kaisha. Elec- 
tronic filing apparatus. 5,099,340, Cl. 358-403.000. 

Kamei, Kazuhiro: See— 

Kadokura, Sadao; Kamei, Kazuhiro; and Honjyo, Kazuhiko, 
5,099,372, Cl. 360-99.010. 

Kamezawa, Norimasa: See— 

Kaneko, Tadao; Kamijo, Susumu; Kamezawa, Norimasa; and 
Kobayashi, Teruaki, 5,097,625, Cl. 47-56.000. 

Kamijo, Susumu: See— 

Kaneko, Tadao; Kamijo, Susumu; Kamezawa, Norimasa; and 
Kobayashi, Teruaki, 5,097,625, Cl. 47-56.000. 

Kamitani, Masatoshi; Nakanishi, Motohiro; and Mizuguchi, Tetsuya, to 
Minolta Camera Kabushiki Kaisha. Detector position adjusting 
mechanism for rangefinder automatic focusing system. 5,099,112, Cl. 
250-201.600. 

Kamitani, Masatoshi: See— 

Matsumoto, Toshiaki; Hoda, Takeo; Hata, Yoshiaki; Kamitani, 
Masatoshi; and Inoue, Norihiro, 5,099,263, Cl. 354-195.120. 

Kamiwano, Mitsuo: See— 

Kawanami, Norio; Ikeda, Yoshihiro; and Kamiwano, Mitsuo, 
5,098,669, Cl. 422-135.000. 

Kammel, Refaat A. Flattened profile diesel engine exhaust oxidizer. 
5,097,665, Cl. 60-275.000. 

Kanai, Tsutomu: See— 

Hirahara, Shuzo; Nagato, Hitoshi; Higuchi, Kazuhiko; Yamada, 
Kiyoshi; Ohno, Tadayoshi; and Kanai, Tsutomu, 5,099,259, Cl. 
346-76.0PH. 

Kane, Pat E. Water soluble golf ball. 5,098,104, Cl. 273-220.000. 

Kanegafuchi Kagaku Kogyo Kabushiki Kaisha: See— 

Ishizuka, Masaaki; Yamashita, Takashi; Naganawa, Hiroshi; 
linuma, Hironobu; Isshiki, Kunio; Hamada, Masa; Maeda, Kenji; 
and Takeuchi, Tomio, 5,098,935, Cl. 514-563.000. 

Kawanami, Norio; Ikeda, Yoshihiro; and Kamiwano, Mitsuo, 
5,098,669, Cl. 422-135.000. 

Kawanami, Norio; Ikeda, Yoshiaki; and Tomishima, 
5,098,993, Cl. 528-502.000. 

Kaneko, Ichiro: See— 

Ueno, Susumu; Kaneko, Ichiro; and Watanabe, Mikio, 5,098,968, 
Cl. 526-62.000. 

Kaneko, Kiyotaka: See— 

Ogata, Kazutsugu; Seki, Kazuhisa; Kaneko, Kouji; Mikajiri, Sato- 
shi; and Kaneko, Kiyotaka, 5,099,334, Cl. 358-228.000. 

Kaneko, Kouji: See— 

Ogata, Kazutsugu; Seki, Kazuhisa; Kaneko, Kouji; Mikajiri, Sato- 
shi; and Kaneko, Kiyotaka, 5,099,334, Cl. 358-228.000. 

Kaneko, Tadao; Kamijo, Susumu; Kamezawa, Norimasa; and Kobaya- 
shi, Teruaki, to Sliontec Corporation. Seeding and seedling-growing 
sheet and seeding and seedling-growing method. 5,097,625, Cl. 
47-56.000. 

Kanemaru, Tetsuro: See— 

Kikuchi, Toshihiro; Senoo, Akihiro; Kanemaru, Tetsuro; and 
Yashiro, Ryoji, 5,098,809, Cl. 430-73.000. 

Kaneyuki, Kazutoshi: See— 

Iwaki, Yoshiyuki; Kaneyuki, Kazutoshi; and Iwatani, Shiro, 
5,099,189, Cl. 322-25.000. 

Kang, Ku-Ho, to SamSung Electronics Co., Ltd. Circuit for simulta- 
neously generating the sounds of both main picture and sub-picture 
for a picture-in-picture system of VTR. 5,099,365, Cl. 360-61.000. 

Kang, Kwon J. Method of administrating a fused salt from natural 
substances, namely ginkgo, persimmon, pine, and bamboo in the 
treatment of inflammations. 5,098,709, Cl. 424-196.100. 

Kangas, Lauri V. M.: See— 

Karjalainen, Arto J.; Kangas, Lauri V. M.; Kurkela, Kauko O. A.; 
and Pelkonen, Reino O., 5,098,923, Cl. 514-396.000. 

Kani, Harunobu, to Toyota Jidosha Kabushiki Kaisha. Resin mold 
clutch facing. 5,098,758, Cl. 428-37.000. 

Kania, Charles M.; McCollum, Gregory J.; and Nakajima, Masayuki, to 
PPG Industries, Inc. Acrylic polymers. 5,098,974, Cl. 526-310.000. 
Kanke, Yoshio; and Oishi, Yukihide, to Nissan Motor Company, Ltd. 
Jack mounting arrangement for automotive vehicle. 5,098,126, Cl. 

280-763.100. 

Kanno: Yuji; Nagao, Kenji; and Udea, Kenichi, to Matsushita Electric 
Industrial Co., Ltd. Method and apparatus for analyzing the seman- 
tics and syntax of a sentence or a phrase. 5,099,425, Cl. 364-419.000. 

Kansai Electric Power Co., Inc., The: See— 

Bando, Akira; Tanaka, Chikara; Saito, Keiji; Kawai, Tadao; Kita, 
Eizo; Mitsuhashi, Keiichi; Ohno, Yasuteru; and Nakagawa, 
Hiroto, 5,099,409, Cl. 363-54.000. 

Kanto Yakin Kogyo K.K.: See— 

Takahashi, Susumu, 5,098,070, Cl. 266-157.000. 

Kanuma, Tadao: See— 

Komatsu, Tamikuni; 
428-343.000. 

Kao Corporation: See— 

Kubo, Makoto; Sotoya, Kohshiro; Matsuo, Takashi; and Yahagi, 
Kazuyuki, 5,099,065, Cl. 562-564.000. 

Kaplan, Alvaro: See— 

Zimmerman, George O.; and Kaplan, Alvaro, 5,098,656, Cl. 
420-526.000. 

Kapoor, Ashok K.; and Hingarh, Hemraj K., to National Semiconduc- 
tor Corporation. Process for forming sélf-aligned silicide base contact 
for bipolar transistor. 5,098,854, Cl. 437-31.000. 

Kappler, Patrick; and Perillon, Jean-Luc, to Atochem. Hardenable, 
fluorinated copolymer, process for its manufacture and its application 
in varnishes and paints. 5,098,972, Cl. 526-249.000. 


Yoshio, 


and Kanuma, Tadao, 5,098,787, Cl. 
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Kar, Kishore K.; and Pawloski, Chester E., to Dow Chemical Com- 
pany, The. (Fluorinated phenoxy)(3-perfluoro-alkylphenoxy)-cyclic 
phosphazenes. 5,099,055, Cl. 558-80.000. 

Karabetsos, Robert E.: See— 

Blasko, John E.; Karabetsos, Robert E.; and Rahrig, Douglas B., 
5,098,952, Cl. 525-123.000. 

Blasko, John E.; Karabetsos, Robert E.; and Rahrig, Douglas B., 
5,098,956, Cl. 525-123.000. 

Karbach, Stefan: See— 

Seele, Rainer; Karbach, Stefan; Goetz, Norbert; Sauter, Hubert; 
Ammermann, Eberhard; and Lorenz, Gisela, 5,098,917, Cl. 
514-333.000. 

Karino, Yukio: See— 

Ito, Tadashi; Hattori, Yasushi; and Karino, Yukio, 5,098,818, Cl. 
430-434.000. 

Karjalainen, Arto J.; Kangas, Lauri V. M.; Kurkela, Kauko O. A.; and 
Pelkonen, Reino O., to Farmos-Yhtyma Oy. Aromatase inhibiting 
4(5)-imidazoles. 5,098,923, Cl. 514-396.000. 

Karlsson, Nils-Erik R.: See— 

Ilmarinen, Antti I.; Karlsson, Nils-Erik R.; Safman, Nils-Erik; and 
Zetterman, Carl, 5,098,523, Cl. 162-358.000. 

Karnes, Harold A.: See— 

McCall, John M.; Ayer, Donald E.; Jacobsen, E. Jonathan; Van- 
Doornik, Frederick J.; Palmer, John R.; and Karnes, Harold A., 
5,099,019, Cl. 544-295.000. 

Karowski, Robert E. Construction hat timepiece apparatus. 5,099,462, 
Cl. 368-10.000. 

Karunaratne, Arjuna: See— 

Moseley, Robin; Spira, Joel S.; Karunaratne, Arjuna; Wylie, John; 
and Barney, Jonathan A., 5,099,193, Cl. 323-324.000. 

Kasai, Masayoshi; Kuroda, Hideo; and Saito, Sensho, to Mitsubishi 
Jukogyo Kabushiki Kaisha. Raw resin material feeding system for a 
molding machine. 5,098,275, Cl. 425-145.000. 

Kasai, Shunji; Hiramatsu, Ryuji; Uno, Shusei; Nagai, Masanori; 
Arimura, Hirofumi; Tanabe, Toshizumi; Amatsuji, Yasuo; Hirose, 
Masaaki; Morita, Masanori; and Kawabe, Haruhide, to Green Cross 
Corporation, The. Human prourokinase mutants. 5,098,840, Cl. 
435-215.000. 

Kashida, Meguru; Kubota, Yoshihiro; and Nagata, Yoshihiko, to Shin- 
Etsu Chemical Co., Ltd. Method for the preparation of a silicon 
carbide-silicon nitride composite membrane for X-ray lithography. 
5,098,515, Cl. 156-659. 100. 

Kashimoto, Kiyoshi, to Tomy Company, Ltd. Ornamental game with 
underwater moving mechanism. 5,098,111, Cl. 273-457.000. 

Kashino, Teruo; Yamagishi, Toshiyuki; Andoh, Masakazu; and 
Fujisaka, Toshio, to Konica Corporation. Photosensitive material 
processing apparatus. 5,097,605, Cl. 34-18.000. 

Kashiwagi, Masanori: See— 

Yoshida, Hiroshi; Kakeya, Noboru; and Kashiwagi, Masanori, 
5,099,036, Cl. 549-321.000. 

Kashuba, Glen A.; and Klippel, Jon I., to Pfizer Hospital Products 
Group, Inc. Acetabular cup positioning insert. 5,098,437, Cl. 
606-89.000. 

Kasting, Gerald B.: See— 

Gardner, Joseph H.; Kasting, Gerald B.; Cupps, Thomas L.; 
Echler, Richard S.; Gibson, Thomas W.; and Shulman, Joel I., 
5,099,030, Cl. 548-478.000. 

Kasuga Denki Kabushiki Kaisha: See— 

Chen, Guo Cheng; and Kawa, Yukio, 5,099,408, Cl. 363-41.000. 

Katagiri, Shingo, to Fuji Photo Film Co., Ltd. Case for cassette. 
5,097,952, Cl. 206-387.000. 

Katanosaka, Akisato: See— 

Ueno, Keiji; Katanosaka, Akisato; and Matoba, Noriko, 5,099,132, 
Cl. 250-474. 100. 

Katayama, Hideaki: See— 

Irie, Nobuhiko; Katayama, Hideaki; and Kawasaki, Masami, 
5,098,269, Cl. 425-52.000. 

Katayama, Hidenori: See— 

Okamoto, Hiroshi; Kawano, Takaaki; Tsujiuchi, Toshiyuki; and 
Katayama, Hidenori, 5,098,628, Cl. 264-256.000. 

Kato, Hironori: See— 

Ida, Yuichi; Ohashi, Yoshihiro; Matsumoto, Mitsunori; Bannai, 
Hiroyuki; and Kato, Hironori, 5,098,028, Cl. 242-54.00R. 

Kato, Noboru; and Nogome, Emiko, to Murata Manufacturing Co., 
Ltd. Multilayer capacitor. 5,099,387, Cl. 361-321.000. 

Kato, Takao, to Oki Electric Industry Co., Ltd. BiCMOS integrated 
circuit with shallow n-wells. 5,099,303, Cl. 357-43.000. 

Kato, Takashi: See— 

Yoshikawa, Tomio; Yamashita, Tetsuji; Murakami, Kyoshiro; 
Kato, Takashi; Yasuda, Hiromu; and Zushi, Shizuo, 5,097,670, 
Cl. 62-99.000. 

Kato, Toshiyuki: See— 

Osawa, Kazunori; Satoh, Susumu; Kato, Toshiyuki; Abe, Hideo; 
and Nishimura, Keiji, 5,098,491, Cl. 148-12.00C. 

Kato, Yoshiaki, to Canon Kabushiki Kaisha. Image communication 
apparatus. 5,099,335, Cl. 358-296.000. 

Katoh, Iwanori: See— 

Imaiida, Tsuyoshi; Itoh, Takeshi; Nozoe, Hiroki; Katoh, Iwanori; 
and Sakai, Hiroshi, 5,097,674, Cl. 62-259.100. 

Katschnig, Helmut; Moshammer, Wolfgang; Bischoff, Christian; and 
Berger, Erwin, to Katschnig, Helmut. Device for heating of articles 
and organisms. 5,098,665, Cl. 422-108.000. 

Katsuki, Kazuo: See— 

Myers, Gregory K.; Peppers, Norman A.; Young, James R.; and 
Katsuki, Kazuo, 5,099,448, Cl. 364-841.000. 
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Katz, Lawrence E.; and Reisch, John W., to Olin Corporation. Process 
for removing double metal cyanide catalyst residues from a polyol. 
5,099,075, Cl. 568-621.000. 

Katzmann, Heinz-Peter: See— 

Hirtl, Johann; Katzmann, Heinz-Peter; and Klein, Klausjorg, 
5,098,537, Cl. 204-181.700. 

Kaufmann, Dieter; and Jelich, Klaus, to Bayer Aktiengesellschaft. 
Preparation of 2-chloro-5-methyl-pyridine. 5,099,025, Cl. 
546-345.000. 

Kawa, Yukio: See— 

Chen, Guo Cheng; and Kawa, Yukio, 5,099,408, Cl. 363-41.000. 

Kawabata, Masaru, to Mitsubishi Denki Kabushiki Kaisha. Video 
recorder with reduced power consumption. 5,099,364, Cl. 360-33. 100. 

Kawabata, Nobuaki, to Nippon Oil Co. Water-based protective compo- 
sitions for coating films and preparation processes thereof. 5,098,948, 
Cl. 524-522.000. 

Kawabe, Haruhide: See— 

Kasai, Shunji; Hiramatsu, Ryuji; Uno, Shusei; Nagai, Masanori; 
Arimura, Hirofumi;. Tanabe, Toshizumi; Amatsuji, Yasuo; 
Hirose, Masaaki; Morita, Masanori; and Kawabe, Haruhide, 
5,098,840, Cl. 435-215.000. 

Kawabe, Shigetoshi: See— 

Umemura, Masahiro; Kawahara, Setsuko; Namiki, Takemasa; 
Tobisawa, Seiichi; Kawabe, Shigetoshi; Nakajima, Takeshi; 
Nakano, Yasushi; and Koyama, Noboru, 5,097,792, Cl. 
118-314.000. 

Kawado, Yasuhumi: See— 

Shimizu, Tsutomu; Kawado, Yasuhumi; and Yagii, Koji, 5,098,748, 
Cl. 427-423.000. 

Kawaguchi, Makoto: See— 

Oi, Kunio; Kawaguchi, Makoto; and Satoi, Takashi, 5,099,113, Cl. 
250-214.00B. 

Kawaguchi, Sigeoki: See— 

Hayama, Kazuhide; Narazaki, Kanji; and Kawaguchi, Sigeoki, 
5,098,699, Cl. 424-71.000. 

Kawahara, Mikio: See— 

Takahashi, Katsunori; Kawahara, Mikio; Yago, Shunji; and Ayabe, 
Yoshiharu, 5,099,076, Cl. 568-730.000. 

Kawahara, Setsuko: See— 

Umemura, Masahiro; Kawahara, Setsuko; Namiki, Takemasa; 
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Koene, Casper H.: See— 

Ehling, Uwe; Nusslein, Jurgen; Schmekel, Gerald; Stiller, Wilfried; 
Hass, Werner; Heemann, Volker; Koene, Casper H.; and Weiss, 
Arno, 5,097,851, Cl. 131-375.000. 

Koerner, Robert F.: See— 

Boylan, Eugene B.; DeLise, Anthony J.; and Koerner, Robert F., 
5,098,107, Cl. 273-292.000. 

Koga, Masafumi: See— 

Matsumoto, Takao; 
250-227.230. 

Koga, Takashi; and Fujii, Toshikazu, to Kabushiki Kaisha Toshiba. 
Circuit for separating luminance and chrominance signals from a 
composite video signal. 5,099,315, Cl. 358-31.000. 

Kohama, Yasuhiro: See— 

Mimura, Tsutomu; Kohama, Yasuhiro; Nagata, Kazuhiko; and 
Tsurutani, Ryoichi, 5,098,887, Cl. 514-15.000. 

Kohayakawa, Hirokazu: See— 

Takimoto, Naoshi; Sato, Yutaka; Kohayakawa, Hirokazu; Suzuki, 
Sou; Hagiwara, Masaji; Suzuki, Kenji; and Shirafuji, Yoshinori, 
5,098,266, Cl. 418-63.000. 

Kohn, Joachim B.; and Pulapura, Satish K. K., to Rutgers, The State 
University of New Jersey. Synthesis of amino acid-derived bioerodi- 
ble polymers. 5,099,060, Cl. 560-40.000. 

Koike, Noriyuki: See— 

Takaoka, Akio; Koike, Noriyuki; and Fujii, Hideki, 5,099,053, Cl. 
556-448.000. 

Koike, Shoji; Iwata, Kazuo; Tochihara, Shinichi; and Tomida, Yasuko, 
to Canon Kabushiki Kaisha. Recording method using recording 
liquid having organic solvent with plural (C2H4O) moieties. 
5,099,255, Cl. 346-1.100. 

Koiwa, Yukito: See— 

Kitaguchi, Hiroshi; Izumi, Shigeru; Suzuki, Satoshi; Kawasaki, 
Satoru; Kondo, Masahiro; Mitani, Shinji; Hayashi, Tatsuo; and 
Koiwa, Yukito, 5,099,127, Cl. 250-370.070. 

Koizumi, Mitsuyoshi: See— 

Noguchi, Minori; Shishido, Hiroaki; Koizumi, Mitsuyoshi; 
Akiyama, Nobuyuki; and Nakata, Toshihilo, 5,098,191, Cl. 
356-394.000. 


and Koga, Masafumi, 5,099,114, Cl. 
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Koizumi, Sachio, to Hitachi, Ltd. Cathode supporting structure for 
color cathode-ray tube. 5,099,170, Cl. 313-417.000. 

Kojimoto, Tetsuya: See— 

Kozuka, Soichiro; Kojimoto, Tetsuya; and Yokoshima, Minoru, 
5,098,973, Cl. 526-282.000. 

Kokubo, Ichiro: See— 

Yamakawa, Tsunahiro; Nito, Satoru; Yamakawa, Hiroyoshi; 
Kokubo, Ichiro; Hosoda, Takuo; and Hata, Masakatsu, 5,098,489, 
Cl. 148-12.300. 

Kokubu, Sadao, to Kabushiki Kaisha Tokai-Rika-Denki-Seisakusho. 
Three position multiple switch assembly with interlock. 5,099,091, Cl. 
200-5.00B. 

Kolaczkowski, Lawrence; and Littlefield, Mark, to Abbott Laborato- 
ries. Derivatives and analogues of monoethylglycinexylidide and 
their production and use. 5,099,000, Cl. 530-363.000. 

Kolbenschmidt Aktiengesellschaft: See— 

Drefahl, Klaus, 5,097,720, Cl. 74-552.000. 

Kolenik, Steve A.: See— 

Heilman, Marlin S.; Kolenik, Steve A.; Capone, Christopher D.; 
Parisi, Carl M.; Prem, Edward K.; and Speicher, Vernon L., 
5,098,369, Cl. 600-16.000. 

Koli, Vasant M., to Durable Canada Ltd. Compressed non-asbestos 
sheet containing novaloid and aramid fibers. 5,098,777, Cl. 
428-283.000. 

Kollmann, Hans-Josef; and Hohorst, Wolfgang, to Wago Verwaltungs- 
gesellschaft mbH. Equipment terminal plug. 5,098,316, Cl. 
439-717.000. 

Komatsu, Michiyasu: See— 

Suyama, Shoko; Abe, Yutaka; and Komatsu, Michiyasu, 5,098,872, 
Cl. 501-97.000. 

Komatsu, Tamikuni; and Kanuma, Tadao, to Asahi Kasei Kogyo Kabu- 
shiki Kaisha. Modified oriented polyacetal product. 5,098,787, Cl. 
428-343.000. 

Komiya, Katsuyuki: See— 

Edahiro, Takeshi; Kondo, Toshiro; Ando, Fumitaka; Yamamoto, 
Tadanobu; and Komiya, Katsuyuki, 5,098,116, Cl. 280-661.000. 

Komori, Kazuhiro; Kuroda, Kenichi; and Sugiura, June, to Hitachi, 
Ltd. Semiconductor device and method of producing the same. 
5,098,855, Cl. 437-52.000. 

Komp, Bernd; and Gigengack, Christiane, to Procter & Gamble Com- 
pany, The. Natural deodorant compositions. 5,098,694, Cl. 
424-47.000. 

Kondo, Masahiro: See— 

Kitaguchi, Hiroshi; Izumi, Shigeru; Suzuki, Satoshi; Kawasaki, 
Satoru; Kondo, Masahiro; Mitani, Shinji; Hayashi, Tatsuo; and 
Koiwa, Yukito, 5,099,127, Cl. 250-370.070. 

Kondo, Nobuo; Kikuchi, Masahiro; Nakajima, Tsunetaka; Watanabe, 
Masahiro; Yamauchi, Kouichi; Haga, Takahiro; Yamada, Nobutoshi; 
Sugi, Hideo; and Koyanagi, Toru, to Ishihara Sangyo Kaisha Ltd.; 
and Green Cross Corporation, The. Powdery pharmaceutical compo- 
sition containing benzoyl urea, a dispersant and silicic acid. 5,098,907, 
Cl. 514-274.000. 

Kondo, Toshiro: See— 

Edahiro, Takeshi; Kondo, Toshiro; Ando, Fumitaka; Yamamoto, 
Tadanobu; and Komiya, Katsuyuki, 5,098,116, Cl. 280-661.000. 

Hayashi, Toshio; Kondo, Toshiro; and Ando, Fumitaka, 5,098,118, 
Cl. 280-691.000. 

Kondo, Toshiyuki; and Waki, Osamu, to Stanley Electric Co., Ltd. 
Signal lighting fixture for vehicles. 5,099,401, Ci. 362-80.100. 

Kondou, Hiroshi: See— 

Hattori, Katsuhiko; Kondou, Hiroshi; Onuma, Toshio; Naito, 
Hiroshi; Miyashiro, Mutsumi; and Arai, Youitirou, 5,098,263, Cl. 
417-540.000. 

Kone Oy: See— 

Jussila, Olavi, 5,098,068, Cl. 254-342.000. 

Konica Corporation: See— 

Kashino, Teruo; Yamagishi, Toshiyuki; Andoh, Masakazu; and 
Fujisaka, Toshio, 5,097,605, Cl. 34-18.000. 

Nakano, Kuniaki; Nakamaru, Naoko; Honda, Satoshi; Tsuchino, 
Hisanori; and Shimada, Fumio, 5,098,813, Cl. 430-139.000. 

Sato, Kenji, 5,099,278, Cl. 355-200.000. 

Tachibana, Noriki; and Saito, Yoichi, 5,098,822, Cl. 430-527.000. 

Umemura, Masahiro; Kawahara, Setsuko; Namiki, Takemasa; 
Tobisawa, Seiichi; Kawabe, Shigetoshi; Nakajima, Takeshi; 
Nakano, Yasushi; and Koyama, Noboru, 5,097,792, Cl. 
118-314.000. 

Yanagita, Takafumi; Kempo, Tsutomu; Goto, Narito; Nishikawa, 
Takuo; Koyama, Noboru; Nakano, Yasushi; and Kawahara, 
Setsuko, 5,098,785, Cl. 428-332.000. 

Konishi, Masataka; Tsunakawa, Mitsuaki; Tenmyo, Osamu; Miyaki, 
Takeo; and Oki, Toshikazu, to Bristol-Myers Squibb Company. 
Antiviral antibiotic BU-3889V. 5,098,708, Cl. 424-195.100. 

Kono, Shinichi; and Takahasi, Hironobu, to Fanuc Ltd. Alternating 
current motor control method. 5,099,185, Cl. 318-799.000. 

Koppers Australia Pty. Limited: See— 

Watkins, John B.; Greaves, Harry; and Chin, Chen W., 5,098,472, 
Cl. 106-15.050. 

Korea Institute of Science and Technology: See— 

Ha, Hyun-Joon; and Nam, Gong-Sil, 5,099,056, Cl. 558-122.000. 

Korntner, Horst: See— 

Worther, Rudolf H.; Korntner, Horst; Auer, Egmont; and Thon- 
hofer, Kurt, 5,099,021, Cl. 546-198.000. 

Kosaka, Tokihiro, to Toa Medical Electronics Co., Ltd. Cell image 
processing method and apparatus therefor. 5,099,521, Cl. 382-6.000. 
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Koshiba, Yoshihito: See— 

Takakura, Takeshi; 
235-475.000. 

Kosikowski, Frank V.; and Mistry, Vikram V., to Cornell Research 
Foundation, Inc. Starter compositions for producing fermented milk 
products. 5,098,721, Cl. 426-61.000. 

Koss Corporation: See— 

Fortney, Neil K.; and Blandino, Tom, 5,099,210, Cl. 324-433.000. 

Kosuge, Tokuo: See— 

Okamoto, Yoshio; Nakamura, Yozo; Uchiyama, Kyoichi; Wata- 
nabe, Haruo; Kosuge, Tokuo; Onishi, Akira; Terasaki, Akashi; 
Ando, Hiroyuki; and Hamashima, Eiji, 5,098,016, Cl. 239-5.000. 

Kosugi, Noriyuki, to Takata Corporation. Pretensioner in seat belt 
apparatus. 5,098,030, Cl. 242-107.000. 

Kosugi, Tetsushi: See— 

Ohno, Kazuhisa; Kosugi, Tetsushi; Sugimori, Kenichiro; Ando, 
Akitsugau; Yamamoto, Masaru; Suzuki, Fukuji; Nakamura, 
Masahiro; and Tsujita, Nobuhisa, 5,098,712, Cl. 424-401.000. 

Kotera, Kenzo: See— 

Ichikawa, Hiroshi; Yokoyama, Akira; Hirata, Keiichi; Wada, 
Hiroo; and Kotera, Kenzo, 5,098,784, Cl. 428-332.000. 

Kotitschke, Ronald; Stemberger, Axel W.; and Stephan, Wolfgang, to 
Biotest Pharma GmbH. Method of preparing a sterile plasma-protein 
solution containing fibrinogen and Factor XIII. 5,099,003, Cl. 
530-382.000. 

Kotter, Clemens: See— 

Kruger, Gabriele; Harde, Christoph; Heinrich, Nikolaus; Kruger, 
Anita; Nordhoff, Erhard; Tararara, Gerhard; Wegner, Peter; 
Kotter, Clemens; Johann, Gerhard; Rees, Richard; and Jones, 
Graham P., 5,098,465, Cl. 71-93.000. 

Kotula, Frank: See— 

Amplatz, Kurt; and Kotula, Frank, 5,098,393, Cl. 604-167.000. 

Kourilsky, Philip: See— 

Tchen, Paul; Kourilsky, Philip; Leng, Marc; and Cami, Anne B., 
5,098,825, Cl. 435-6.000. 

Koves, William J., to UOP. Method for distributing fluids in a down- 
flow reactor. 5,098,690, Cl. 423-659.000. 

Kowa Company Ltd.: See— 

Akiyama, Koichi, 5,098,181, Cl. 351-221.000. 

Aoki, Nobuo; Nagoya, Takao; and Kimura, Shigeru, 5,098,829, Cl. 
435-7.210. 

Koyama, Noboru: See— 

Umemura, Masahiro; Kawahara, Setsuko; Namiki, Takemasa; 
Tobisawa, Seiichi; Kawabe, Shigetoshi; Nakajima, Takeshi; 
Nakano, Yasushi; and Koyama, Noboru, 5,097,792, Cl. 
118-314.000. 

Yanagita, Takafumi; Kempo, Tsutomu; Goto, Narito; Nishikawa, 
Takuo; Koyama, Noboru; Nakano, Yasushi; and Kawahara, 
Setsuko, 5,098,785, Cl. 428-332.000. 

Koyanagi, Masayoshi: See— 

Fujisawa, Tadao; Hamamichi, Yoshihiro; Tanaka, Yoshiaki; Hara, 
Kozo; Sanada, Tsuyoshi; and Koyanagi, Masayoshi, 5,098,210, 
Cl. 400-624.000. 

Koyanagi, Toru: See— 

Kondo, Nobuo; Kikuchi, Masahiro; Nakajima, Tsunetaka; Wata- 
nabe, Masahiro; Yamauchi, Kouichi; Haga, Takahiro; Yamada, 
Nobutoshi; Sugi, Hideo; and Koyanagi, Toru, 5,098,907, Cl. 
514-274.000. 

Kozaki, Shuichi; Ichimura, Yukiko; and Narutaki, Yozo, to Sharp 
Kabushiki Kaisha. Colored liquid-crystal display device having 
supertwisted nematic liquid crystal and color filters. 5,099,345, Cl. 
359-93.000. 

Kozaki, Takahiko; Endo, Noboru; and Sakurai, Yoshito, to Hitachi, 
Ltd. Switching system. 5,099,475, Cl. 370-60.000. 

Kozuka, Soichiro; Kojimoto, Tetsuya; and Yokoshima, Minoru, to 
Sumitomo Rubber Industries Ltd.; and Nippon Kayaku Kabushiki 
Kaisha. Hardening resin composition. 5,098,973, Cl. 526-282.000. 

Kraft General Foods, Inc.: See— 

Engel, Martin E., 5,098,729, Cl. 426-582.000. 

Smolinski, Charles A., 5,098,502, Cl. 156-291.000. 

Krajewski, Nicholas J.; Johnson, David J.; and Kunstmann, Arthur O., 
to Cray Research, Inc. Memory metal electrical connector. 5,098,305, 
Cl. 439-75.000. 

Krakau, Herbert B.: See— 

Morganstein, Sanford J.; Krakau, Herbert B.; and Klecka, Mark D., 
5,099,509, Cl. 379-84.000. 

Kraker, Alfred; Neuhold, Guenter; Mitterbauer, Raimund; and Kicker, 
August, to Siemens Aktiengesellschaft Osterreich. Switching matrix 
network for digital audio signals. 5,099,234, Cl. 340-725.790. 

Kramer, Arthur W.; and Smith, Edward H., to Westinghouse Electric 
Corp. Method for using an underwater milling machine. 5,097,583, 
Cl. 29-402.060. 

Kramling, Franz: See— 

Holzer, Gerhard; Kramling, 
5,099,104, Cl. 219-203.000. 

Kranzler, Thane L.; and Sharber, Norman J., to W. L. Gore & Associ- 
ates, Inc. Carvable implant material. 5,098,779, Cl. 428-306.600. 

Krassnitzer, Otto: See— 

Ebner, Bernhard; Krassnitzer, Otto; Schoffmann, Franz; and Zitz, 
Alfred, 5,098,166, Cl. 299-81.000. 

Krause, Helmfried: See— 

Strasser, Rudolf; Schmidhammer, Ludwig; Deller, Klaus; and 
Krause, Helmfried, 5,099,085, Cl. 570-245.000. 

Krawza, Walter G.: See— 

Savanick, George A.; Krawza, Walter G.; and Connors, Steven W., 
5,098,164, Cl. 299-17.000. 


and Koshiba, Yoshihito, 5,099,111, Cl. 
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Krebs, Karl-Friedrich: See— 

Cabrera, Karin; Jost, Willi; and Krebs, Karl-Friedrich, 5,098,576, 
Cl. 210-656.000. 

Krehbiel, Fred L.: See— 

Colleran, Stephen A.; Geib, Lawrence E.; and Krehbiel, Fred L., 
5,098,320, Cl. 439-876.000. 

Kreher, Peter-Jurgen; and Podhorsky, Miroslan, to Balcke-Durr Ak- 
tiengesellschaft. Apparatus for the exact positioning and fastening of 
several parts onto a hollow body. 5,097,582, Cl. 29-283.500. 

Krein, Bruce A.: See— 

Tilles, David J.; Schroeder, Mark S.; Duggan, Sharon A.; Krein, 
Bruce A.; Brown, Dale H.; and Wakamiya, Stanley K., 5,097,960, 
Cl. 209-584.000. 

Krempl, Peter W.: See— 

Engel, Gunter; Enko, Alfred; Krempl, Peter W.; and Posch, Uwe, 
5,098,673, Cl. 422-245.000. 

Kresge, Charles T.; Leonowicz, Michael E.; Roth, Wieslaw J.; and 
Vartuli, James C., to Mobil Oil Corp. Synthetic mesoporous crysta- 
line material. 5,098,684, Cl. 423-277.000. 

Kress Corporation: See— 

Kress, Edward S.; Thomas, Dennis H.; and LaBerdia, William L., 
5,098,251, Cl. 414-458.000. 

Kress, Edward S.; Thomas, Dennis H.; and LaBerdia, William L., to 
Kress Corporation. Ladle carrier with laterally adjustable cradle. 
5,098,251, Cl. 414-458.000. 

Kreuzer, Franz-Heinrich: See— 

Riepl, Georg; Kreuzer, Franz-Heinrich; 
5,098,978, Cl. 528-15.000. 

Kreyenhagen, Paul E.: See— 

Soukup, Thomas M.; and Kreyenhagen, Paul E., 5,097,843, Cl. 
128-784.000. 

Krichever, Mark: See— 

Shepard, Howard M.; Metlitsky, Boris; and Krichever, Mark, 
5,099,110, Cl. 235-472.000. 

Krider, Donald E.: See— 

Fellows, William D.; and Krider, Donald E., 5,098,680, Cl. 
423-235.000. 

Krishna, Ashok S.; English, Alan R.; and Raterman, Michael F., to 
Chevron Research Company. Expedient method for altering the 
yield distribution from fluid catalytic cracking units. 5,098,554, Cl. 
208-1 13.000. 

Krishnakumar, Suppayan M.; Collette, Wayne N.; and Nahill, Thomas 
E., to Continental PET Technologies, Inc. Apparatus for injection 
molding of multilayer preforms. 5,098,274, Cl. 425-133.100. 

Krishnan, Ramasamy; Bassemir, Robert W.; and Vogel, Timothy C., to 
Sun Chemical Corporation. Water-based ink compositions. 5,098,478, 
Cl. 106-23.000. 

Kroener, Michael: See— 

Freudenberg, Enrique; Linhart, Friedrich; Tresch, Rainer; Hart- 
mann, Heinrich; Denzinger, Walter; Kroener, Michael; and 
Sendhoff, Norbert, 5,098,521, Cl. 162-168.200. 

Krohn, Harry: See— 

Kluter, Wilhelm; and Krohn, Harry, 5,097,955, Cl. 206-497.000. 

Kruger, Anita: See— 

Kruger, Gabriele; Harde, Christoph; Heinrich, Nikolaus; Kruger, 
Anita; Nordhoff, Erhard; Tararara, Gerhard; Wegner, Peter; 
Kotter, Clemens; Johann, Gerhard; Rees, Richard; and Jones, 
Graham P., 5,098,465, Cl. 71-93.000. 

Kruger, Gabriele; Harde, Christoph; Heinrich, Nikolaus; Kruger, 
Anita; Nordhoff, Erhard; Tararara, Gerhard; Wegner, Peter; Kotter, 
Clemens; Johann, Gerhard; Rees, Richard; and Jones, Graham P., to 
Shering Aktiengesellschaft. 2-triazinylacetics acid derivatives, and 
their use as herbicides, fungicides and plant growth regulators. 
5,098,465, Cl. 71-93.000. 

Krummenacher, Bruno, to Dow Chemical Company, The. Winding 
device. 5,098,510, Cl. 156-433.000. 

Kryzaniwsky, Bohdan R., to International Business Machines Corpora- 
tion. Three-dimensional memory card structure with internal direct 
chip attachment. 5,099,309, Cl. 357-75.000. 

Kubitza, Werner: See— 

Mosbach, Jurgen; Laas, Hans-Josef; and Kubitza, 
5,098,983, Cl. 528-59.000. 

Kubo, Makoto; Sotoya, Kohshiro; Matsuo, Takashi; and Yahagi, 
Kazuyuki, to Kao Corporation. Betaine compound and detergent 
composition. 5,099,065, Cl. 562-564.000. 

Kubota, Ltd.: See— 

Kobayashi, Masahiko, 5,097,628, Cl. 74-471.00R. 

Kubota, Yoshihiro: See— 

Kashida, Meguru; Kubota, Yoshihiro; and Nagata, Yoshihiko, 
5,098,515, Cl. 156-659. 100. 

Kuchar, George J. Air diverter for chaff removal in a combine. 
5,098,341, Cl. 460-99.000. 

Kuczinski, Vincent F.: See— 

Narula, Anubhav P. S.; John, Leroy; Ouwerkerk, Anton V.; Kuc- 
zinski, Vincent F.; and Grojsman, Sophia, 5,098,886, Cl. 
512-22.000. 

Kuech, Thomas F.; and Tischler, Michael A., to International Business 
Machines Corp. Method of making semi-insulating gallium arsenide 
by oxygen doping in metal-organic vapor phase epitaxy. 5,098,857, 
Cl. 437-107.000. 

Kuecker, Pamela M.: See— 

Harmelink, Gregory K.; Kuecker, Pamela M.; Lafrenz, Michael D.; 
and Millet, J. Christopher, 5,097,606, Cl. 34-32.000. 

Kuhlmann, Fernand: See— 

Wanetzky, Erwin; Hugo, 
5,098,069, Cl. 266-87.000. 


and Miller, Alfred, 


Werner, 


Franz; and Kuhlmann, Fernand, 
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Kuhman, Jeffrey A.: See— 

Myers, Jeffrey A.; and Kuhman, Jeffrey A., 5,097,864, Cl. 
137-528.000. 

Kuhn, S.A.: See— 

Kirch, Michel, 5,097,908, Cl. 172-78.000. 

Kulkarni, Subodh K.: See— 

Beyer, Klaus D.; Hsu, Louis L.; and Kulkarni, Subodh K., 
5,098,856, Cl. 437-65.000. 

Kulkashi, Richard; Szapucki, Matthew P.; and Grochmal, Stephen A. 
Veress needle assembly. 5,098,388, Cl. 604-158.000. 

Kumamoto, Toshio: See— 

Miki, Takahiro; Hosotani, 
5,099,146, Cl. 307-350.000. 

Kumazawa, Satoru: See— 

Enari, Hiroyuki; Kumazawa, Satoru; Shimizu, Susumu; Ito, Atsu- 
shi; Sato, Nobuo; and Saishoji, Toshihide, 5,099,029, Cl. 
548-341.000. 

Kung, Kuo-Lang. Timing ascending apparatus for a frying machine. 
5,097,752, Cl. 99-336.000. 

Kunstmann, Arthur O.: See— 

Krajewski, Nicholas J.; Johnson, David J.; and Kunstmann, Arthur 
O., 5,098,305, Cl. 439-75.000. 

Kuo, Alex C.; Condron, James A.; and Hoy, Kenneth L., to Union 
Carbide Chemicals & Plastics Technology Corporation. Semi-con- 
tinuous method and apparatus for forming a heated and pressurized 
mixture of fluids in a predetermined proportion. 5,098,194, Cl. 
366-144.000. 

Kurabayashi, Ken; Tsuchiya, Yoshinobu; Kito, Seiichiro; and Nakani- 
shi, Masanori, to Isuzu Motors Limited. Electric double layer capaci- 
tor. 5,099,398, Cl. 361-502.000. 

Kurbis, Gary L.: See— 

Matile, Curtis L.; and Kurbis, Gary L., 5,098,087, Cl. 482-68.000. 

Kurihara, Chikashi: See— 

Nagatomo, Takahisa; and Kurihara, Chikashi, 5,097,664, Cl. 
60-273.000. 

Kurihara, Nobuzumi: See— 

Kakuta, Yoshinori; Nakagawa, Kunihiko; Kishikawa, Seiji; Sakuta, 
Akira; Tomita, Masami; and Kurihara, Nobuzumi, 5,099,369, Cl. 
360-85.000. 

Kurimoto, Hirokatsu: See— 

Miyazawa, Kiyoshi; Tomita,- Kenichi; Saito, Yoshinobu; Kishi, 
Nobuyuki; Kurimoto, Hirokatsu; Itoh, Hajimu; and Nishina, 
Tetsuo, 5,098,608, Cl. 252-546.000. 

Kurimoto, Ltd.: See— 

Ohta, Masahiro, 5,097,871, Cl. 138-149.000. 

Kurkela, Kauko O. A.: See— 

Karjalainen, Arto J.; Kangas, Lauri V. M.; Kurkela, Kauko O. A.; 
and Pelkonen, Reino O., 5,098,923, Cl. 514-396.000. 

Kuroda, Hideo: See— 

Kasai, Masayoshi; Kuroda, Hideo; and Saito, Sensho, 5,098,275, Cl. 
425-145.000. 

Kuroda, Kenichi: See— 

Komori, Kazuhiro; Kuroda, Kenichi; and Sugiura, June, 5,098,855, 
Cl. 437-52.000. 

Kurotori, Tsuneo; Mochizuki, Manabu; and Ariyama, Kenzou, to Ricoh 
Company, Ltd. Electrophotographic wet-type image fixing unit for 
use with copy paper and transparencies. 5,099,289, Cl. 355-290.000. 

Kursfeld, Armin: See— 

Zybok, Clemens; Winkelmann, Manfred; Berndt, Manfred; Walten- 
spuhl, Rolf; Kursfeld, Armin; and Muschner, Udo, 5,097,995, Cl. 
222-594.000. 

Kurt Manufacturing Company, Inc.: See— 

Lenz, John O., 5,098,073, Cl. 269-43.000. 

Kurz, Milton. Apparatus for testing the stiffness of fabrics. 5,097,713, 
Cl. 73-849.000. 

Kushiro, Toshio: See— 

Machida, Shigeru; Yoshioka, Masahiro; and Kushiro, Toshio, 
5,098,265, Cl. 418-55.200. 

Kuwayama, Yoshinari; Nishiwaki, Jiro; and Hayakawa, Yoichi, to Aisin 
AW Co., Ltd. Accumulator device of hydraulic fluid control system. 
5,098,354, Cl. 475-129.000. 

Kyle, Donald G.; and Goodwill, William P., to Atlantic Richfield 
Company. Borehole televiewer system depth encoding and decoding 
method. 5,099,236, Cl. 340-854. 100. 

Kyogoku, Nobuo; and Harada, Keiko, to Suntory Limited. Novel 
gel-like food articles and process for producing the same. 5,098,733, 
Cl. 426-573.000. 

Kyoshi Kogyo Kabushiki Kaisha: See— 

Tokura, Kenji, 5,097,590, Cl. 29-727.000. 

Kyushu University: See— 
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Koiwa, Yukito, 5,099,127, Cl. 250-370.070. 

Mitchell, Glynn: See— 

Barton, John E. D.; Cartwright, David; Cox, John M.; Mitchell, 
Glynn; Carter, Charles G.; Lee, Davie L.; Walker, Francis H.; 
and Woolard, Frank X., 5,098,464, Cl. 71-92.000. 

Mitchell, Joan L.: See— 

Pennebaker, William B.; and Mitchell, Joan L., 5,099,440, Cl. 
364-554.000. 

Mitchell, William L.; Skidmore, Ian F.; Lunts, Lawrence H. C.; Finch, 
Harry; Naylor, Alan; and Hartley, David, to Glaxo Group Limited. 
Phenethanolamine derivatives. 5,099,068, Cl. 564-364.000. 

Mito, Kojiro: See— 

Shibata, Kouji; Mito, Kojiro; Sakurai, Kazuo; and Shishido, Koh- 
toku, 5,099,373, Cl. 360-104.000. 

Mitsubishi Denki K.K.: See— 

Isozumi, Shuzou, 5,097,715, Cl. 74-7.00E. 

Zenmei, Keisaku, 5,099,163, Cl. 310-239.000. 

Mitsubishi Denki Kabushiki Kaisha: See— 

Daido, Toshihiko; Matsuoka, Hirofumi; and Tabuse, Hidetoshi, 
5,097,918, Cl. 180-79.100. 

Fukunaga, Masanori, 5,099,138, Cl. 307-248.000. 

Iwaki, Yoshiyuki; Kaneyuki, Kazutoshi; and Iwatani, Shiro, 
5,099,189, Cl. 322-25.000. 

Kakuta, Yoshinori; Nakagawa, Kunihiko; Kishikawa, Seiji; Sakuta, 
Akira; Tomita, Masami; and Kurihara, Nobuzumi, 5,099,369, Cl. 
360-85.000. 

Kawabata, Masaru, 5,099,364, Cl. 360-33.100. 


Miki, Takahiro; Hosotani, Shiro; and Kumamoto, Toshio, 


5,099,146, Cl. 307-350.000. 

Shuhara, Akira; Oka, Kazuhiro; Morita, Takeshi; and Ohmine, 
Megumi, 5,097,793, Cl. 118-715.000. 

Takimoto, Naoshi; Sato, Yutaka; Kohayakawa, Hirokazu; Suzuki, 
Sou; Hagiwara, Masaji; Suzuki, Kenji; and Shirafuji, Yoshinori, 
5,098,266, Cl. 418-63.000. 

Tsukagoshi, Kazuo; and Kawamura, Hiroshi, 5,099,318, Cl. 


358-60.000. 

Yamamoto, Tetsu; Ueda, Takaharu; Ogata, Daisuke; Funai, Kiyo- 
shi; Yumura, Takashi; and Mizuno, Shigeki, 5,099,352, Cl. 
359-213.000. 

Mitsubishi Jukogyo Kabushiki Kaisha: See— 

Imaiida, Tsuyoshi; Itoh, Takeshi; Nozoe, Hiroki; Katoh, Iwanori; 
and Sakai, Hiroshi, 5,097,674, Cl. 62-259. 100. 

Irie, Nobuhiko; Katayama, Hideaki; and Kawasaki, Masami, 
5,098,269, Cl. 425-52.000. 

Kadono, Yuzuru; and Okano, Masatoshi, 5,097,576, Cl. 29-33.00T. 

Kasai, Masayoshi; Kuroda, Hideo; and Saito, Sensho, 5,098,275, Cl. 
425-145.000. 

Kobayashi, Kazuyuki; and Hayashi, Shunichi, 5,098,776, Cl. 
428-283.000. 

Nakano, Takafumi; Seo, Akikazu; Soeda, Hiromitsu; and Hirota, 
Masataka, 5,097,762, Cl. 101-157.000. 

Mitsubishi Kasei Corporation: See— 

Sato, Keiichi; and Kawaragi, Yuji, 5,099,047, Cl. 556-136.000. 

Tagawa, Toru; Tadenuma, Takao; and Ozawa, Yasoji, 5,098,943, 
Cl. 524-423.000. 

Mitsubishi Motors Corporation: See— 

Ojikawa, Hiroshi; Nakashima, Naohisa; Matsui, Minoru; and 

Ozawa, Tadao, 5,097,807, Cl. 123-276.000. 
Mitsubishi Paper Mills Ltd.: See— 

Hiraishi, Shigtetoshi; and Yamanobe, Susumu, 5,098,881, Cl. 
503-207.000. 

Nakajima, Toshimitsu; and Hiraishi, Shigetoshi, 5,098,738, Cl. 
427-150.000. 

Mitsubishi Petrochemical Co., Ltd.: See— 

Hayama, Kazuhide; Narazaki, Kanji; and Kawaguchi, Sigeoki, 
5,098,699, Cl. 424-71.000. 

Nakamura, Tetsuro; and Kikuchi, Satoshi, 5,099,298, Cl. 
357-27.000. 

Okamura, Michiya; Yui, Hiroshi; Matsuo, Norio; Hamano, Shuji; 
and Hatakeyama, Takeshi, 5,098,610, Cl. 252-511.000. 

Mitsubishi Rayon Company Ltd.: See— 

Hayashi, Seiji; Nakauchi, Jun; Sakashita, Keiichi; Kageyama, Yo- 

shitaka; and Sako, Yoshihiko, 5,098,599, Cl. 252-299.610. 
Mitsuhashi, Keiichi: See— 

Bando, Akira; Tanaka, Chikara; Saito, Keiji; Kawai, Tadao; Kita, 
Eizo; Mitsuhashi, Keiichi; Ohno, Yasuteru; and Nakagawa, 
Hiroto, 5,099,409, Cl. 363-54.000. 

Mitsui Toatsu Chemicals, Incorporated: See— 

Asanuma, Tadashi; Fujio, Ichiro; and Uchikawa, Nobutaka, 
5,098,967, Cl. 526-60.000. 

Yoshikawa, Masao; and Nagahiro, 5,098,627, Cl. 
264-235.000. 

Mitsukuchi, Yukio; Hashimoto, Shuichi; and Momoi, Shoji, to 
Yamazaki Mazak Corporation. Complex machining machine tool. 
5,097,575, Cl. 29-27.00C. 


Taizo, 
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Mittelhausser, Bernhard; and Schubert, Jan, to Mittelhausser, Bernhard. 
External rearview mirror for motor vehicles. 5,099,362, Cl. 
359-841.000. 

Mitterbauer, Raimund: See— 

Kraker, Alfred; Neuhold, Guenter; Mitterbauer, Raimund; and 
Kicker, August, 5,099,234, Cl. 340-725.790. 

Miura, Tadashi: See— 

Sakurada, Satoshi; Tagaya, Nobuaki; Miura, Tadashi; Maeshima, 
Tsugio; and Hashimoto, Takao, 5,098,894, Cl. 502-66.000. 

Miura, Yoshikatsu: See— 

Tanaka, Naoki; Sato, Kuniaki; Kobayashi, Mikio; Ishii, Koji; 
Fukimoto, Toshiyuki; Miura, Yoshikatsu; and Yamada, To- 
shikazu, 5,097,547, Cl. 5-173.00R. 

Miyadera, Yasuo: See— 

Yamamoto, Yasuo; and Miyadera, Yasuo, 5,098,999, Cl. 560-29.000. 

Miyake, Akio: See— 

Oka, Yoshikazu; Nishikawa, Kohei; and Miyake, Akio, 5,098,892, 
Cl. 514-21.000. 

Miyake, Hironori: See— 

Nakatani, Yuuichi; 
341-156.000. 

Miyaki, Takeo: See— 

Konishi, Masataka; Tsunakawa, Mitsuaki; Tenmyo, Osamu; 
Miyaki, Takeo; and Oki, Toshikazu, 5,098,708, Cl. 424-195.100. 

Miyamoto, Takeshi: See— 

Ohsawa, Yasuhiko; Aoki, Katsunori; Miyamoto, Takeshi; Ishikawa, 
Masazumi; Inaba, Hiroshi; and Nakase, Kiyoshi, 5,099,356, Cl. 
359-270.000. 

Miyashiro, Mutsumi: See— 

Hattori, Katsuhiko; Kondou, Hiroshi; Onuma, Toshio; Naito, 
Hiroshi; Miyashiro, Mutsumi; and Arai, Youitirou, 5,098,263, Cl. 
417-540.000. 

Miyashita, Susumu; and Harada, Nori, to Kioritz Corporation. Travel- 
ing apparatus for automatically mounting, dismounting, and driving a 
rail carriage. 5,097,770, Cl. 105-72.200. 

Miyata, Nobuo: See— 

Nakakoshi, Masamichi; Tamura, Kohji; Yoshihama, Makoto; and 
Miyata, Nobuo, 5,098,535, Cl. 204-157.910. 

Miyatake, Tetsuya: See— 

Aizawa, Takeshi; Fujitani, Akira; Miyatake, Tetsuya; Yokoyama, 
Kazumi; and Tanaka, Shigeru, 5,098,380, Cl. 604-67.000. 

Miyazaki, Masao: See— 

Yamazaki, Hiroshi; Miyazaki, Masao; and Matsumoto, Kouchi, 
5,098,417, Cl. 604-304.000. 

Miyazawa, Kiyoshi; Tomita, Kenichi; Saito, Yoshinobu; Kishi, 
Nobuyuki; Kurimoto, Hirokatsu; Itoh, Hajimu; and Nishina, Tetsuo, 
to Shiseido Company Ltd.; and Shieido Honey-Cake Industry, Ltd. 
Transparent solid detergent compositions containing N-acyl acidic 
amino acid salts. 5,098,608, Cl. 252-546.000. 

Miyoshi, Jun; Sugishima, Yoshio; Otsuka, Nobukazu; Nagai, Hiroyuki; 
Nishimura, Takatoshi; and Taguchi, Keiichi, to Mita Industrial Co., 
Ltd. Multiple sorter. 5,098,083, Cl. 271-289.000. 

Mizak, Ronald D.: See— 

Dougan, Donald R.; Mizak, Ronald D.; and Peters, Gerald W., 
5,098,026, Cl. 241-101.200. 

Mizuguchi, Jin; Homma, Seiji; Yamamoto, Hiroshi; and Deno, Takashi, 
to Japat Ltd. Electrophotographic photoreceptors. 5,098,810, Cl. 
430-78.000. 

Mizuguchi, Tetsuya: See— 

Kamitani, Masatoshi; Nakanishi, Motohiro; and Mizuguchi, Tet- 
suya, 5,099,112, Cl. 250-201.600. 

Mizukami, Yuto: See— 

Fukaya, Yasushi; Hibi, Akira; and Mizukami, Yuto, 5,099,432, Cl. 
364-474.250. 

Mizukoshi, Yasumasa, to Nippon Seiko Kabushiki Kaisha. Tripod type 
constant velocity joint. 5,098,342, Cl. 464-111.000. 

Mizuno, Shigeki: See— 

Yamamoto, Tetsu; Ueda, Takaharu; Ogata, Daisuke; Funai, Kiyo- 
shi; Yumura, Takashi; and Mizuno, Shigeki, 5,099,352, Cl. 
359-213.000. 

Mizushina, Fumio: See— 

Sano, Kaoru; Mizushina, Fumio; Goto, Takashi; Maruki, To- 
shimitsu; and Naganuma, Yukio, 5,097,699, Cl. 73-118.100. 

MMTC, Inc.: See— 

Sterzer, Fred, 5,098,429, Cl. 606-28.000. 

Mobay Corporation: See— 

Mafoti, Robson, 5,098,984, Cl. 528-73.000. 

Mobil Oil Corporation: See— 

Callen, Robert B.; Greco, Saverio G.; McGihon, Ronald D.; Ris- 
inger, Zay K.; and Snyder, Paul W., 5,098,668, Cl. 422-111.000. 

Chitnis, Girish K.; Herbst, Joseph A.; and Valyocsik, Ernest W., 
5,098,555, Cl. 208-120.000. 

Goodwin, Korwin J., 5,097,905, Cl. 166-378.000. 

Kresge, Charles T.; Leonowicz, Michael E.; Roth, Wieslaw J.; and 
Vartuli, James C., 5,098,684, Cl. 423-277.000. 

Sapre, Ajit V., 5,098,553, Cl. 208-113.000. 

Mobil Solar Energy Corporation: See— 

ousse, Mark F.; and Harvey, David S., 5,098,229, Cl. 
406-93.000. 

Mochizuki, Manabu: See— 

Kurotori, Tsuneo; Mochizuki, Manabu; and Ariyama, Kenzou, 
5,099,289, Cl. 355-290.000. 

Modlin, William D.: See— 

Carlgren, Richard G.; and Modlin, William D., 5,099,426, Cl. 
364-419.000. 


and Miyake, Hironori, 5,099,240, Cl. 
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Mogler, Joachim; Gaul, Klaus; Swaczyna, Gerd; and Wiedmann, Hel- 
mut, to Mogler, Joachim. Pinchcock. 5,098,060, Cl. 251-7.000. 

Mohring, Fritz: See— 

Reiser, Peter; Mohring, Fritz; and Schodt, Adolf, 5,097,813, Cl. 
123-557.000. 

Mohwinkel, Clifford A., to Pacific Monolithics. Active element filter 
network. 5,099,155, Cl. 307-520.000. 

Molaug, Ole. Method for the mechanical gutting of fish. 5,098,334, Cl. 
452-116.000. 

Molex Incorporated: See— 

Colleran, Stephen A.; Geib, Lawrence E.; and Krehbiel, Fred L., 
5,098,320, Cl. 439-876.000. 

Molins PLC: See— 

Dyett, Derek H.; Graham-Troll, Dennis; Styles, Adrian; and Wil- 
liams, Robert E., 5,097,941, Cl. 198-457.000. 

Momoi, Shoji: See— 

Mitsukuchi, Yukio; Hashimoto, Shuichi; and Momoi, Shoji, 
5,097,575, Cl. 29-27.00C. 

Monckton, Walter J. B. Pipe connection unit. 5,098,134, Cl. 285-38.000. 

Monlux, Kenneth J., to Reed & Graham, Inc. Soil remediation process 
and system. 5,098,481, Cl. 134-19.000. 

Monroe, Bruce M.; and Smothers, William K., to Du Pont de Nemours, 
E. L., and Company. Photopolymerizable compositions and elements 
for refractive index imaging. 5,098,803, Cl. 430-1.000. 

Monsanto Company: 

Jacobi, Stephen V., 5,098,201, Cl. 383-48.000. 

Miller, William; and Pulwer, Mitchell J., 5,099,023, Cl. 546-315.000. 

Pulwer, Mitchell J.; Miller, William; and Baysdon, Sherrol L., 
5,099,024, Cl. 546-315.000. 

Stedronsky, Erwin R., 5,098,569, Cl. 210-500.290. 

Montagu, Jean I.: See— 

Stokes, Brian P.; Brosens, Pierre; O’Dea, Stephen; Bukys, Albert 
K.; Burgarella, Steven M.; and Montagu, Jean I., 5,099,386, Cl. 
361-298.000. 

Montana Sulphur & Chemical Co.: See— 

Zink, Donald L.; and Zink, Donald G., 5,097,976, Cl. 220-244.000. 

Montanaro, Enrico; and Garrone, Felice, to Fiat Auto S.p.A. Disen- 
gageable four-wheel-drive transmission system for motor vehicles. 
5,098,352, Cl. 475-86.000. 

Montedipe S.r.1.: See— 

Gallo, Bruno; and _ Lunardon, 
521-167.000. 

Montgomery, Lon W.: See— 

Hargrove, Homer G.; Montgomery, Lon W.; and Pipkin, James R., 
5,097,669, Cl. 62-96.000. 

Montgomery, Robert E., to REM Systems, Inc. Method of making 
artificial fingernails. 5,098,696, Cl. 424-61.000. 

Moon, Edward C.: See— 

Branton, Donald L.; Moon, Edward C.; and Vartanian, Henry J., 
5,097,633, Cl. 51-165.710. 

Moore, Patricia A.: See— 

Davis, Martha; Formosa, Daniel; Gerth, Jeannie; Moore, Patricia 
A.; Russak, Stephen; Thomsen, Tamara; and Viemeister, Tucker, 
5,098,422, Cl. 604-385. 100. 

Moore, Susan G.; and Hetherwick, James L. Ergonomic seating system 
apparatus. 5,098,160, Cl. 297-423.000. 

Moormann, Alan E.: See— 

Desai, Bipinchandra N.; Fowler, Kerry W.; and Moormann, Alan 
E., 5,098,915, Cl. 514-324.000. 

Mordaunt, David W.: See— 

Gregor, Eduard; Mordaunt, David W.; and Strahm, Katherine V., 
5,099,147, Cl. 359-327.000. 

Mordoch, Yakov, to Hygrotek Corporation. Automatic self-watering 
system for plants growing in a container. 5,097,626, Cl. 47-79.000. 

Moreau, Marie-Therese: See— 

Mallo, Paul; Moreau, Marie-Therese; and Cabestany, Jean, 
5,098,951, Cl. 525-116.000. 

Morganstein, Sanford J.; Krakau, Herbert B.; and Klecka, Mark D., to 
Dytel Corporation. Integration of voice store and forward facility. 
5,099,509, Cl. 379-84.000. 

Mori, Shigeo: See— 

Motogami, Kenji; and Mori, Shigeo, 5,098,589, Cl. 252-62.200. 

Morigaki, Masakazu: See— 

Furutachi, Nobuo; Takahashi, Osamu; and Morigaki, Masakazu, 
5,098,805, Cl. 430-9.000. 

Moriguchi, Naoki: See— 

Asada, Toshiyuki; Suzuki, Toshitake; Nakawaki, Yasunori; Higu- 
shiyama, Yasuhiko; Abe, Akiharu; Moriguchi, Naoki; and 
Moriguchi, Naoki, 5,098,357, Cl. 475-278.000. 

Asada, Toshiyuki; Suzuki, Toshitake; Nakawaki, Yasunori; Higu- 
shiyama, Yasuhiko; Abe, Akiharu; Moriguchi, Naoki; and 
Moriguchi, Naoki, 5,098,357, Cl. 475-278.000. 

Morimoto, Masakazu, to Rohm Co., Ltd. Method and apparatus for 
performing head-tail discrimination of electronic chip components. 
5,099,522, Cl. 382-8.000. 

Morimoto, Tadashi; Nakajima, Norio; and Sano, Harunobu, to Murata 
Manufacturing Co., Ltd. Dielectric ceramic composition. 5,098,869, 
Cl. 501-32.000. 

Morimura, Atsushi; Uomori, Kenya; and Ishii, Hirofumi, to Matsushita 
Electric Industrial Co., Ltd. Image fluctuation stabilizing apparatus 
for reducing fluctuations in image signals picked up by an optical 
imaging device. 5,099,323, Cl. 358-105.000. 

Morin, Daniel: — 

Chambrette, Jean-Paul; Morin, Daniel; Orozco, Jose L.; and Potin, 
Philippe, 5,098,574, Cl. 210-651.000. 


Gianflavio, 5,098,937, Cl. 
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Morishita, Ichiro: See— 

Ishikawa, Hiroshi; and Morishita, 
235-462.000. 

Morita, Masanori: See— 

Kasai, Shunji; Hiramatsu, Ryuji; Uno, Shusei; Nagai, Masanori; 
Arimura, Hirofumi; Tanabe, Toshizumi; Amatsuji, Yasuo; 
Hirose, Masaaki; Morita, Masanori; and Kawabe, Haruhide, 
5,098,840, Cl. 435-215.000. 

Morita, Takeshi: See— 

Shuhara, Akira; Oka, Kazuhiro; Morita, Takeshi; and Ohmine, 
Megumi, 5,097,793, Cl. 118-715.000. 

Moriuchi, Yousuke; Hirose, Fumihisa; Inagaki, Hazime; Nakashima, 
Atsushi; Igarashi, Isemi; Hashimoto, Masashi; Goto, Yasuhiro; 
Minami, Katsuhiro; and Suzuki, Ritsuo, to Terumo Kabushiki Kaisha; 
Kabushiki Kaisha Toyota Chuo Kenkyusho; and Kabushiki Kaisha 
Tokai Rika Denki Seisakusho. Disposable pressure transducer and 
disposable pressure transducer apparatus. 5,097,841, Cl. 128-675.000. 

Moriya, Shigeru, to Minolta Camera Kabushiki Kaisha. Copying ma- 
chine capable of copying plural reproduced images from single 
original on a same copying paper and copying process thereof. 
5,099,336, Cl. 358-300.000. 

Morris, Henrietta K.: See— 

Mikhail, W. E. Michael; and Morris, Henrietta K., 5,097,847, Cl. 
128-849.000. 

Morris, Mark D.: See— 

Williams, Daniel E.; and Morris, Mark D., 
280-707.000. 

Morrow, James D.: See— 

Taylor, Ellis R.; Case, Robert; and Morrow, James D., 5,098,396, 
Cl. 604-169.000. 

Mort, Joseph; Jansen, Frank; Machonkin, Mary A.; and Okumura, Koji, 
to Xerox Corporation. Thin film transistor. 5,099,296, Cl. 357-22.000. 

Mortensen, J. D.: See— 

Berry, Gaylord L.; Mortensen, J. D.; and Baldwin, Mitchell D., 
5,098,376, Cl. 604-26.000. 

Mortensen, John A.: See— 

Henderson, Mark P.; Sands, Timothy A.; and Mortensen, John A., 
5,098,756, Ci. 428-36.300. 

Mortreux, Andre: See— 

Petit, Michele; Mortreux, Andre; Petit, Francis; Buono, Gerard; 
and Peiffer, Gilbert, 5,099,077, Cl. 568-814.000. 

Mosbach, Jurgen; Laas, Hans-Josef; and Kubitza, Werner, to Bayer 
Aktiengesellschaft. Polyisocyanate mixtures, processes for their 
production and their use as binders for coating compositions or as 
reactants for compounds reactive to isocyanate groups or carboxyl 
groups. 5,098,983, Cl. 528-59.000. 

Moscicki, John M.: See— 

Foresman, R. Scott; Slade, Michael G.; Moscicki, John M.; Keilty, 
Kathleen B.; and Shek, Terence P., 5,099,422, Cl. 364-401.000. 

Moseley, Robin; Spira, Joel S.; Karunaratne, Arjuna; Wylie, John; and 
Barney, Jonathan A., to Lutron Electronics Co., Inc. Remotely 
controllable power control system. 5,099,193, Cl. 323-324.000. 

Moshammer, Wolfgang: See— 

Katschnig, Helmut; Moshammer, Wolfgang; Bischoff, Christian; 
and Berger, Erwin, 5,098,665, Cl. 422-108.000. 

Motogami, Kenji; and Mori, Shigeo, to Dai-Ichi Kogyo Seiyaku Co., 
Ltd. Ion-conductive polymer electrolyte. 5,098,589, Cl. 252-62.200. 
Motoki, Hideo, to SK Kaken Co., Ltd. Refractory coating method. 

5,098,504, Cl. 156-305.000. 

Motono, Yoshihiro: See— 

Harada, Nobuyuki; Motono, Yoshihiro; Kimura, Kazumasa; and 
Shimomura, Tadao, 5,098,775, Cl. 428-281.000. 

Motor Wheel Corporation: See— 

Joseph, Jeffrey S.; and LaForme, Robert F., 5,098,272, Cl. 
425-127.000. 

Motorola Inc.: See— 

Nakatani, Yuuichi; and Miyake, 

341-156.000. 

Studor, Charles F.; and Skruhak, Robert, 5,099,445, Cl. 
364-715.080. 

Viza, Daniel J.; Kerlin, Christopher M.; and Groman, Barry B., 
5,098,008, Cl. 228-180.200. 

Moyer, John R.: See— 

Doty, Peter A.; Moyer, John R.; and Hughes, Neal N., 5,098,455, 
Cl. 55-523.000. 

Moyet-Ortiz, Francisco. Environmental barrier. 5,097,886, Cl. 
160-368. 100. 

Mrusek, Klaus; and Maurer, Fritz, to Bayer Aktiengesellschaft. Syner- 
gistic insecticidal compositions. 5,098,897, Cl. 514-86.000. 

Mubaslat, Saed M.: See— 

Isaacson, Milton S.; Kinsworthy, Donald D.; and Mubaslat, Saed 
M., 5,099,182, Cl. 318-254.000. 

Mudgett, Dan S., to Advanced Micro Devices, Inc. Synchronous clock 
source selector. 5,099,140, Cl. 307-269.000. 

Mueller, Herbert; Jeschek, Gerhard; Fischer, Rolf; and Weyer, Hans- 
Juergen, to BASF Aktiengesellschaft. Process for the preparation of 
polyether glycols. 5,099,074, Cl. 568-617.000. 

Mueller, Michael; and Pennewiss, Horst, to Rohm GmbH. Method for 
dewaxing waxy petroleum products. 5,098,550, Cl. 208-37.000. 

Muenzel, Martin: See— 

Schellhaas, Rainer; and Muenzel, Martin, 5,098,664, Cl. 
422-108.000. 

Muir, Darryl J.: See— 

Brune, John E.; and Muir, Darryl J., 5,097,804, Cl. 123-90.170. 


Ichiro, 5,099,109, Cl. 


5,098,119, Cl. 


Hironori, 5,099,240, Cl. 
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Mukai, Yoshiaki; and Oishi, Tateki, to Casio Computer Co., Ltd. Auto- 
dialing apparatus and auto-dialing type paging receiver including 
improved calling functions. 5,099,507, Cl. 379-57.000. 

Mulcahy, Linda S.: See— 

Woods, Derek; Madonna, M. Jane; and Mulcahy, Linda S., 
5,099,011, Cl. 536-27.000. 

Muller, Achim: See— 

Goerenz, Walter; Muller, 
5,099,105, Cl. 219-203.000. 

Muller, David F., to Summit Technology, Inc. Corneal treatment 
agents. 5,098,896, Cl. 514-724.000. 

Muller, Erwin: See— 

Hansch, Egon; and Muller, Erwin, 5,098,002, Cl. 227-90.000. 

Muller, Hans: See— 

Hauck, Dieter; May, Karl-Heinz; Muller, Hans; and Rehberger, 
Jurgen, 5,099,197, Cl. 324-161.000. 

Muller, Jakob; Speich, Francisco; and Buhler, Erich, to Textilma AG. 
Gripper loom with a flexible fitting thread insertion band. 5,097,873, 
Cl. 139-449.000. 

Munch, Jurgen: See— 

Metzger, Carl W.; Hauefler, Hartmut; Munch, Jurgen; Freese, 
Karl-Heinz; and Orth, Ulrich, 5,098,947, Cl. 524-507.000. 

Munroe, John E.: See— 

Cook, Gwendolyn K.; Hornback, William J.; McDonald, John H.; 
and Munroe, John E., 5,099,015, Cl. 540-205.000. 

Munzer, John: See— 

Bruckert, William F.; Bissett, Thomas D.; Mazur, Dennis; Munzer, 
John; Bernaby, Frank; and Bhatia, Jay H., 5,099,485, Cl. 
371-68.300. 

Murakami, Keiichi: See— 

Yamada, Isamu; Shiba, Akira; Murakami, Keiichi; and Shimura, 
Takaki, 5,097,836, Cl. 128-660.070. 

Murakami, Kenjiro; and Ohshima, Keiichi, to Seiko Epson Corpora- 
tion. Sheet feeding mechanism for printing apparatus. 5,098,211, Cl. 
400-645.000. 

Murakami, Kyoshiro: See— 

Yoshikawa, Tomio; Yamashita, Tetsuji; Murakami, Kyoshiro; 
Kato, Takashi; Yasuda, Hiromu; and Zushi, Shizuo, 5,097,670, 
Cl. 62-99.000. 

Murakami, Masanori: See— 

Jackson, Thomas N.; Murakami, Masanori; Price, William H.; 
Tiwari, Sandip; Woodall, Jerry M.; and Wright, Steven L., 
5,098,859, Cl. 437-184.000. 

Murakoshi, Satoshi, to Kabushiki Kaisha Yamashita Denshi Sekkei. 
Video scanning conversion apparatus. 5,099,327, Cl. 358-140.000. 

Muralidhara, Harapanahalli S.: See— 

Kim, Byung C.; Chauhan, Satya P.; Muralidhara, Harapanahalli S.; 
Stulen, Foster B.; and Jirjis, Bassam F., 5,098,538, Cl. 
204-182.200. 

Muramatsu, Atsushi; and Funahashi, Yoshiki, to Tokai Rubber Indus- 
tries, Ltd. Fluid-filled elastic mount having two differently tuned 
orifices and means for controlling pressure in air chamber or cham- 
bers adjacent to equilibrium chamber or chambers. 5,098,072, Cl. 
267-140.10C. 

Muramatsu, Katsuji; Tanaka, Yasuhiko; Nakamura, Hiroshi; and 
Takamura, Mashasi, to Fuji Photo Film Co., Ltd. Film initial- 
advance apparatus for camera. 5,099,264, Cl. 354-212.000. 

Murata Manufacturing Co., Ltd.: See— 

Kato, Noboru; and Nogome, Emiko, 5,099,387, Cl. 361-321.000. 

Morimoto, Tadashi; Nakajima, Norio; and Sano, Harunobu, 
5,098,869, Cl. 501-32.000. 

Murata Wiedemann, Inc.: See— 

Hunter, James R.; and Jaworski, George, 5,097,734, Cl. 83-639. 100. 

Murata, Yazuru, to Ando Electric Co., Ltd. Method of testing bit errors 
in ISDN circuits. 5,099,480, Cl. 371-20.400. 

Murayama, Motoaki, to NEC Corporation. Semiconductor device 
having reverse conductivity-type diffusion layer and semiconductor 
wiring layer connected by metallic connection wiring layer. 
5,099,308, Cl. 357-71.000. 

Murayama, Noboru: See— 

Sato, Kei; and Murayama, Noboru, 5,099,231, Cl. 340-747.000. 

Murday, Victoria A.: See— 

Bodmer, Walter F.; Murday, Victoria A.; Bailey, Carolyn J.; and 
Williamson, Robert, 5,098,823, Cl. 435-6.000. 

Murphy, Marilyn M. Trauma protector for use in drawing blood. 
5,097,825, Cl. 602-65.000. 

Murphy, Michael D.: See— 

Svetlik, Kenneth N.; Schultz, William H.; Ackerberg, Jeffrey C.; 
and Murphy, Michael D., 5,098,235, Cl. 408-234.000. 

Murthy, Ashok: See— 

Britto, Ignatius L.; Meade, Alexander D.; Murthy, Ashok; and 
Voit, William F., Jr., 5,099,288, Cl. 355-290.000. 

Muschner, Udo: See— 

Zybok, Clemens; Winkelmann, Manfred; Berndt, Manfred; Walten- 
spuhl, Rolf; Kursfeld, Armin; and Muschner, Udo, 5,097,995, Cl. 
222-594.000. 

Mutsui Petrochemical Industries: See— 

Uryu, Masaru; Nishi, Yoshio; and Yagi, Kazuo, 5,098,976, Cl. 
526-348.100. 

Mutsukado, Motoo; Tanikawa, Keizo; Shikada, Ken-ichi; and Sakoda, 
Ryozo, to Nissan Chemical Industries Ltd. 3(2H)pyridazinone, pro- 
cess for its preparation and anti-allergic agent containing it. 5,098,900, 
Cl. 514-212.000. 

Mycogen Corporation: See— 

Hickle, Leslie A.; Bradfisch, Gregory A.; and Payne, Jewel M., 
5,098,705, Cl. 424-93.00L. 
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Myers, Gregory K.; Peppers, Norman A.; Young, James R.; and Kat- 
suki, Kazuo, to Nippon Sheet Glass Co., Ltd. Matrix-vector multipli- 
cation apparatus. 5,099,448, Cl. 364-841.000. 

Myers, Jeffrey A.; and Kuhman, Jeffrey A., to Great Lakes Feed- 
screws, Inc. Adjustable flow poppet valve for injection molding. 
5,097,864, Cl. 137-528.000. 

Myszewski, Mathew, to Alliant Computer Systems Corporation. 
Blocked matrix multiplication for computers with hierarchical mem- 
ory. 5,099,447, Cl. 364-754.000. 

N. Jonas & Co., Inc.: See— 

Antelman, Marvin S., 5,098,582, Cl. 210-759.000. 

Nadahara, Soichi: See— 

Niki, Yoshiko; Nadahara, 
5,098,852, Cl. 437-11.000. 

Naft, Stuart, to Black & Decker Inc. Steam cooking utensil. 5,097,753, 
Cl. 99-341.000. 

Nagahashi, Isao: See— 

Maeda, Seiichi; and Nagahashi, Isao, 5,097,630, Cl. 51-50.00R. 

Nagahiro, Taizo: See— 

Yoshikawa, Masao; 5,098,627, 
264-235.000. 

Nagai, Akira; Nishimura, Shin; Takahashi, Akio; Maruta, Masamichi; 
and Fukui, Akihiro, to Hitachi, Ltd.; and Central Glass, Co. Fluorine- 
containing thermosetting resin. 5,098,971, Cl. 526-247.000. 

Nagai, Hiroyuki: See— 

Miyoshi, Jun; Sugishima, Yoshio; Otsuka, Nobukazu; Nagai, 
Hiroyuki; Nishimura, Takatoshi; and Taguchi, Keiichi, 5,098,083, 
Cl. 271-289.000. 

Nagai, Masanori: See— 

Kasai, Shunji; Hiramatsu, Ryuji; Uno, Shusei; Nagai, Masanori; 
Arimura, Hirofumi; Tanabe, Toshizumi; Amatsuji, Yasuo; 
Hirose, Masaaki; Morita, Masanori; and Kawabe, Haruhide, 
5,098,840, Cl. 435-215.000. 

Nagaishi, Yoshi M., to Noma Inc. Ground sensing indicator and outlet 
strip. 5,099,212, Cl. 324-508.000. 

Nagami, Masaaki: See— 

Sako, Kazuya; Nagami, Masaaki; Chono, Takeshi; Fujimoto, Shoji; 
and Yasu, Katsumaro, 5,099,446, Cl. 364-748.000. 

Nagamine, Masashi; Hiraga, Kunikazu; Sakai, Atsushi; and Uchida, 
Matazaemon, to Nihon Nohyaku Co., Ltd. Ketendithioacetal deriva- 
tives and pharmaceutical compositions containing the same. 
5,098,928, Cl. 514-436.000. 

Naganawa, Hiroshi: See— 

Ishizuka, Masaaki; Yamashita, Takashi; Naganawa, Hiroshi; 
Iinuma, Hironobu; Isshiki, Kunio; Hamada, Masa; Maeda, Kenji; 
and Takeuchi, Tomio, 5,098,935, Cl. 514-563.000. 

Naganuma, Yukio: See— 

Sano, Kaoru; Mizushina, Fumio; Goto, Takashi; Maruki, To- 
shimitsu; and Naganuma, Yukio, 5,097,699, Cl. 73-118.100. 

Nagao, Kenji: See— 

Kanno: Yuji; Nagao, Kenji; and Udea, Kenichi, 5,099,425, Cl. 
364-419.000. 

Nagaoka, Shigeo: See— 

Yamada, Minoru; Ikemoto, 
5,099,103, Cl. 219-145.220. 

Nagata, Kazuhiko: See— 

Mimura, Tsutomu; Kohama, Yasuhiro; Nagata, Kazuhiko; and 
Tsurutani, Ryoichi, 5,098,887, Cl. 514-15.000. 

Nagata, Yoshihiko: See— 

Kashida, Meguru; Kubota, Yoshihiro; and Nagata, Yoshihiko, 
5,098,515, Cl. 156-659.100. 

Nagato, Hitoshi: See— 

Hirahara, Shuzo; Nagato, Hitoshi; Higuchi, Kazuhiko; Yamada, 
Kiyoshi; Ohno, Tadayoshi; and Kanai, Tsutomu, 5,099,259, Cl. 
346-76.0PH. 

Nagatomo, Takahisa; and Kurihara, Chikashi, to Calsonic Corporation. 
Method for controlling exhaust system of vehicle. 5,097,664, Cl. 
60-273.000. 

Nagatsuma, Kazuyuki: See— 

Ito, Kazuhiro; Nagatsuma, Kazuyuki; Matsuda, Hiroshi; and 
Fujiwara, Ichiro, 5,098,851, Cl. 437-5.000. 

Nagler, Werner; Rudolf, Hans-Werner; and Stadler, Monika, to Sie- 
mens Aktiengesellschaft. Method for suppressing quantization noises 
superimposed on a sinusoidal audible tone transmitted in a digital 
telecommunications exchange system. 5,099,498, Cl. 375-26.000. 

Nagoya, Takao: See— 

Aoki, Nobuo; Nagoya, Takao; and Kimura, Shigeru, 5,098,829, Cl. 
435-7.210. 

Nahill, Thomas E.: See— 

Krishnakumar, Suppayan M.; Collette, Wayne N.; and Nahill, 
Thomas E., 5,098,274, Cl. 425-133.100. 

Naito, Hiroshi: See— 

Hattori, Katsuhiko; Kondou, Hiroshi; Onuma, Toshio; Naito, 
Hiroshi; Miyashiro, Mutsumi; and Arai, Youitirou, 5,098,263, Cl. 
417-540.000. 

Naitou, Minoru; Watanabe, Shinji; and Yasui, Toshihiko, to Isowa 
Industry Co., Ltd. Heating amount adjusting device for a preheater in 
a corrugated cardboard producing machine. 5,098,512, Cl. 
156-470.000. 

Nakada, Hiroyuki: See— 

Kawashima, Yukio; Ohe, Kazuhide; and Nakada, 
5,098,546, Cl. 204-290.00R. 

Nakagaki, Shintaro: See— 

Takanashi, Itsuo; Nakagaki, Shintaro; Asakura, Tsutou; Furuya, 
Masato; and Shinonaga, Hirohiko, 5,099,261, Cl. 358-209.000. 
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Nakagawa, Hiroto: See— 

Bando, Akira; Tanaka, Chikara; Saito, Keiji; Kawai, Tadao; Kita, 
Eizo; Mitsuhashi, Keiichi; Ohno, Yasuteru; and Nakagawa, 
Hiroto, 5,099,409, Cl. 363-54.000. 

Nakagawa, Kunihiko: See— 

Kakuta, Yoshinori; Nakagawa, Kunihiko; Kishikawa, Seiji; Sakuta, 
Akira; Tomita, Masami; and Kurihara, Nobuzumi, 5,099,369, Cl. 
360-85.000. 

Nakahara, Shingo: See— 

Minami, Yoshihiko; Nakahara, Shingo; and Grange, Kenneth, 
5,098,161, Cl. 297-464.000. 

Nakai, Hirotaka; and Edagawa, Setsuji, to O.K. Trading Co., Ltd. Far 
infrared ray emitting, odor-absorbing material. 5,098,700, Cl. 
424-76.100. 

Nakai, Mikio; and Suzuki, Yoshiharu, to Polyplastics Co., Ltd. Two- 
shot molded article for use in circuit formation. 5,098,769, Cl. 
428-195.000. 

Nakajima, Hideo; Okabe, Miyuki; and Tomomasa, Satoshi, to Shiseido 
Company Ltd. Emulsified composition. 5,098,606, Cl. 252-358.000. 

Nakajima, Masayuki: See— 

Kania, Charles M.; McCollum, Gregory J.; and Nakajima, 
Masayuki, 5,098,974, Cl. 526-310.000. 

Nakajima, Norio: See— 

Morimoto, Tadashi; Nakajima, Norio; and Sano, Harunobu, 
5,098,869, Cl. 501-32.000. 

Nakajima, Takeshi: See— 

Umemura, Masahiro; Kawahara, Setsuko; Namiki, Takemasa; 
Tobisawa, Seiichi; Kawabe, Shigetoshi; Nakajima, Takeshi; 
Nakano, Yasushi; and Koyama, Noboru, 5,097,792, Cl. 
118-314.000. 

Nakajima, Toru; Sato, Masahiro; Nishimura, Katsuhiko; and Tsuru, 
Sumiaki, to Asahi Kogaku Kogyo K.K. Medium, apparatus and 
method for cell separation. 5,098,842, Cl. 435-287.000. 

Nakajima, Toshimitsu; and Hiraishi, Shigetoshi, to Asahi Kasei Kogyo 
Kabushiki Kaisha; and Mitsubishi Paper Mills Limited. Heat sensitive 
recording material. 5,098,738, Cl. 427-150.000. 

Nakajima, Tsunetaka: See— 

Kondo, Nobuo; Kikuchi, Masahiro; Nakajima, Tsunetaka; Wata- 
nabe, Masahiro; Yamauchi, Kouichi; Haga, Takahiro; Yamada, 
Nobutoshi; Sugi, Hideo; and Koyanagi, Toru, 5,098,907, Cl. 
514-274.000. 

Nakajima, Tsutomu, to Asahi Woodtec Corporation. Plywood. 
5,098,762, Cl. 428-106.000. 

Nakajima, Yasuo: See— 

Yamamoto, Yoshiharu; and Nakajima, Yasuo, 5,099,361, Cl. 
359-708.000. 

Nakajima, Yuji; and Ishii, Isamu, to Seikosha Co., Ltd. Range meter for 
camera. 5,099,266, Cl. 354-403.000. 

Nakakoshi, Masamichi; Tamura, Kohji; Yoshihama, Makoto; and 
Miyata, Nobuo, to Snow Brand Milk Products Co., Ltd. Process for 
preparing 14-a-hydroxy-4-androstene-3,6,17-trione. 5,098,535, Cl. 
204-157.910. 

Nakamaru, Naoko: See— 

Nakano, Kuniaki; Nakamaru, Naoko; Honda, Satoshi; Tsuchino, 
Hisanori; and Shimada, Fumio, 5,098,813, Cl. 430-139.000. 

Nakamura, Azuko. Accessory for earring. 5,097,682, Cl. 63-14. 100. 

Nakamura, Hiroshi: See— 

Muramatsu, Katsuji; Tanaka, Yasuhiko; Nakamura, Hiroshi; and 
Takamura, Mashasi, 5,099,264, Cl. 354-212.000. 

Nakamura, Katsuya: See— 

Takatsuki, Kiyoshi; Maeda, Yohsuke; Hattori, Toshio; Kaizu, 
Tsutomu; Okamoto, Masanori; Yokota, Yoshiko; Nakamura, 
Katsuya; and Kayakiri, Hiroshi, 5,098,927, Cl. 514-425.000. 

Nakamura, Manabu: See— 

Usami, Ikuzo; Sato, Yoshinori; Nakamura, Manabu; and Uemura, 
Satoshi, 5,099,088, Cl. 174-76.000. 

Nakamura, Masahiro: See— 

Ohno, Kazuhisa; Kosugi, Tetsushi; Sugimori, Kenichiro; Ando, 
Akitsugau; Yamamoto, Masaru; Suzuki, Fukuji; Nakamura, 
Masahiro; and Tsujita, Nobuhisa, 5,098,712, Ci. 424-401.000. 

Nakamura, Shinichi; Yamada, Yoko; Nohira, Hiroyuki; Takiguchi, 
Takao; Iwaki, Takashi; and Togano, Takeshi, to Canon Kabushiki 
Kaisha. Liquid crystal compound, liquid crystal composite including 
the compound and liquid crystal device utilizing the composite. 
5,098,600, Cl. 252-299.610. 

Nakamura, Taichi; and Shimomura, Yuuji, to C. Uyemura & Co., Ltd. 
Composition and method for electrolytically stripping silver. 
5,098,534, Cl. 204-146.000. 

Nakamura, Tetsuro; and Kikuchi, Satoshi, to Mitsubishi Petrochemical 
Company Ltd. Magnetically sensitive semiconductor device. 
5,099,298, Cl. 357-27.000. 

Nakamura, Yozo: See— 

Okamoto, Yoshio; Nakamura, Yozo; Uchiyama, Kyoichi; Wata- 
nabe, Haruo; Kosuge, Tokuo; Onishi, Akira; Terasaki, Akashi; 
Ando, Hiroyuki; and Hamashima, Eiji, 5,098,016, Cl. 239-5.000. 

Nakane, Hiroaki, to Nippondenso Co., Ltd. Apparatus for judging 
catalyst of catalytic converter in internal combustion engine. 
5,097,700, Cl. 73-118.100. 

Nakanishi, Masanori: See— 

Kurabayashi, Ken; Tsuchiya, Yoshinobu; Kito, Seiichiro; and 
Nakanishi, Masanori, 5,099,398, Cl. 361-502.000. 

Nakanishi, Motohiro: See— 

Kamitani, Masatoshi; Nakanishi, Motohiro; and Mizuguchi, Tet- 
suya, 5,099,112, Cl. 250-201.600. 

Nakanishi, Tomoyuki, to Omron Corporation. Continuous paper let-out 
apparatus. 5,098,078, Cl. 271-10.000. 
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Nakano, Kuniaki; Nakamaru, Naoko; Honda, Satoshi; Tsuchino, 
Hisanori; and Shimada, Fumio, to Konica Corporation. Processes for 
preparing stimulable-phosphor radiation image storage panel using 
specified heat or heat and activator-containing gas treatment. 
5,098,813, Cl. 430-139.000. 

Nakano, Takafumi; Seo, Akikazu; Soeda, Hiromitsu; and Hirota, 
Masataka, to Mitsubishi Jukogyo Kabushiki Kaisha; and Ryomei 
Engineering Co., Ltd. Keyless printing press. 5,097,762, Cl. 
101-157.000. 

Nakano, Takaharu: See— 

Saho, Takahiro; Akutsu, Yoshinori; Nakano, Takaharu; and Oh- 
take, Nobumasa, 5,098,981, Cl. 528-32.000. 

Nakano, Yasushi: See— 

Umemura, Masahiro; Kawahara, Setsuko; Namiki, Takemasa; 
Tobisawa, Seiichi; Kawabe, Shigetoshi; Nakajima, Takeshi; 
Nakano, Yasushi; and Koyama, Noboru, 5,097,792, Cl. 
118-314.000. 

Yanagita, Takafumi; Kempo, Tsutomu; Goto, Narito; Nishikawa, 
Takuo; Koyama, Noboru; Nakano, Yasushi; and Kawahara, 
Setsuko, 5,098,785, Cl. 428-332.000. 

Nakao, Ken, to Tel Sagami Limited. Heat treating apparatus with 
cooling fluid nozzles. 5,097,890, Cl. 165-39.000. 

Nakase, Kiyoshi: See— 

Ohsawa, Yasuhiko; Aoki, Katsunori; Miyamoto, Takeshi; Ishikawa, 
Masazumi; Inaba, Hiroshi; and Nakase, Kiyoshi, 5,099,356, Cl. 
359-270.000. 

Nakashima, Atsushi: See— 

Moriuchi, Yousuke; Hirose, Fumihisa; Inagaki, Hazime; Naka- 
shima, Atsushi; Igarashi, Isemi; Hashimoto, Masashi; Goto, 
Yasuhiro; Minami, Katsuhiro; and Suzuki, Ritsuo, 5,097,841, Cl. 
128-675.000. 

Nakashima, Naohisa: See— 

Oikawa, Hiroshi; Nakashima, Naohisa; Matsui, 
Ozawa, Tadao, 5,097,807, Cl. 123-276.000. 

Nakashima, Nobuaki: See— 

Yasui, Tsuyoshi; Nakashima, Nobuaki; Sugai, Shinzo; and Wata- 
nabe, Eiichi, 5,098,652, Cl. 420-45.000. 

Nakashima, Yoshihiko: See— 

Yamamori, Masayoshi; and Nakashima, Yoshihiko, 5,097,632, Cl. 
51-165.710. 

Nakata, Toshihilo: See— 

Noguchi, Minori; Shishido, Hiroaki; Koizumi, Mitsuyoshi; 
Akiyama, Nobuyuki; and Nakata, Toshihilo, 5,098,191, Cl. 
356-394.000. 

Nakatani, Yuuichi; and Miyake, Hironori, to Motorola Inc. Subranging 
ADC with error correction through increased fine step span and 
noise reducing layout. 5,099,240, Cl. 341-156.000. 

Nakauchi, Jun: See— 

Hayashi, Seiji; Nakauchi, Jun; Sakashita, Keiichi; Kageyama, Yo- 
shitaka; and Sako, Yoshihiko, 5,098,599, Cl. 252-299.610. 

Nakawaki, Yasunori: See— 

Asada, Toshiyuki; Suzuki, Toshitake; Nakawaki, Yasunori; Higu- 
shiyama, Yasuhiko; Abe, Akiharu; Moriguchi, Naoki; and 
Moriguchi, Naoki, 5,098,357, Cl. 475-278.000. 

Nakaya, Chitose: See— 

Masuzawa, Hiroshi; Takeuchi, Hiroshi; and Nakaya, Chitose, 
5,097,709, Cl. 73-626.000. 

Nakayama, Atsushi: See— 

Suzuki, Norio; Nakayama, Atsushi; Hosokami, Toru; Hasegawa, 
Masashi; and Yokohama, Shuichi, 5,098,919, Cl. 514-368.000. 

Nakayama, Shunichi; and Takayanagi, Yasushi, to Sanden Corporation. 
Beverage mixing and dispensing apparatus. 5,097,989, Cl. 222-82.000. 

Nakayama, Takahiro: See— 

Taguchi, Kazuo; Onisawa, Kenichi; Fuyama, Moriaki; Tamura, 
Katsumi; Abe, Yoshio; Nakayama, Takahiro; Hashimoto, Keni- 
chi; and Sato, Akira, 5,099,172, Cl. 313-503.000. 

Nakazawa, Kiyohito; Asahi, Hideo; and Higuchi, Hitoshi, to Matsushita 
Electric Industrial Co., Ltd. Thermal head with an improved protec- 
tive layer and a thermal transfer recording system using the same. 
5,099,257, Cl. 346-76.0PH. 

Nalco Chemcial Company: See— 

Begala, Arthur J., 5,098,520, Cl. 162-168.100. 

Nalco Chemical Company: See— 

Patzelt, Robert R.; and Zuerner, 
55-45.000. 

Nam, Gong-Sil: See— 

Ha, Hyun-Joon; and Nam, Gong-Sil, 5,099,056, Cl. 558-122.000. 

Nambu, Jinsho: See— 

Ohmae, Tadayuki; Toyoshima, Yoshiki; Mashita, Kentaro; and 
Nambu, Jinsho, 5,098,953, Cl. 525-176.000. 

Namiki, Takemasa: See— 

Umemura, Masahiro; Kawahara, Setsuko; Namiki, Takemasa; 
Tobisawa, Seiichi; Kawabe, Shigetoshi; Nakajima, Takeshi; 
Nakano, Yasushi; and Koyama, Noboru, 5,097,792, Cl. 
118-314.000. 

Nantua, Rene; Guers, Roger; and Peilloud, Fernand, to Torrington 
Company, The. Automobile wheel hub. 5,097,701, Cl. 73-118.100. 
Nantua, Rene; Guers, Roger; and Peilloud, Fernand, to Torrington 
Company, The. Automobile wheel hub. 5,097,702, Cl. 73-118.100. 

Nantucket Industries, Incorporated: See— 

Gold, David L., 5,098,419, Cl. 604-396.000. 

Napier, James C., to Sundstrand Corporation. Dual purpose apparatus 
for turbine engine exhaust noise and anti-surge air noise reduction. 
5,097,656, Cl. 60-39.500. 
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Napier, Samuel O.: See— 

Schwartz, Robert E.; Waibel, Richard T.; Rodden, Paul M.; and 
Napier, Samuel O., 5,098,282, Cl. 431-9.000. 

Narayanan, Kolazi S.; and Fusiak, Frank, to Creative Technologies 
Group, Inc. Method of activating n-methyl-2-pyrrolidone (NMP) 
and/or delta-butyrolactone (BLO) varnish and paint remover sol- 
vents. 5,098,592, Cl. 252-162.000. 

Narazaki, Kanji: See— 

Hayama, Kazuhide; Narazaki, Kanji; and Kawaguchi, Sigeoki, 
5,098,699, Cl. 424-71.000. 

Nardi, Paola: See— 

Laine, Richard M.; Youngdahl, Kay A.; and Nardi, Paola, 
5,099,052, Cl. 556-443.000. 

Narita, Kazutoyo: See— 

Taniguchi, Shozo; Okabe, Tomonori; Doya, Ryoji; Narita, Kazu- 
toyo; Noda, Kiyoshi; and Ueda, Katsuyuki, 5,099,177, Cl. 
315-130.000. 

Narlow, Doug; and Patterson, Hubert A., to Sensormatic Electronics 
Corporation. Electrostatic tag for use in an EAS system. 5,099,225, 
Cl. 340-572.000. 

Narula, Anubhav P. S.; John, Leroy; Ouwerkerk, Anton V.; Kuczinski, 
Vincent F.; and Grojsman, Sophia. Substituted and unsubstituted 
alkyl cyclohexylmenthyl and cyclohexenylmethyl carbonates and 
perfumery uses thereof. 5,098,886, Cl. 512-22.000. 

Narumiya, Masao: See— 

Yamamoto, Yoichi; 
355-27.000. 

Narutaki, Yozo: See— 

Kozaki, Shuichi; Ichimura, Yukiko; and Narutaki, Yozo, 5,099,345, 
Cl. 359-93.000. 

Nash, John: See— 

Kensey, Kenneth; and Nash, John, 5,097,849, Cl. 128-898.000. 

Natarajan, Bharath, to International Business Machines Corporation. 
Automated re-work shop order scheduling system. 5,099,431, Cl. 
364-468.000. 

National Research Development Corporation: See— 

Adams, Gerald E.; Fielden, Edward M.; Jenkins, Terence C.; and 
Stratford, Ian J., 5,098,921, Cl. 514-383.000. 

National Semiconductor Corporation: See— 

Kapoor, Ashok K.; and Hingarh, Hemraj K., 5,098,854, Cl. 
437-31.000. 

Millerick, Michael A.; and Patterson, Michael W., 5,099,101, Cl. 
219-121.820. 

Wilcox, Milton E., 5,099,381, Cl. 361-103.000. 

Navascues, Luc E. A.: See— 

Brouard, Rene L. A.; and Navascues, Luc E. A., 5,098,604, Cl. 
252-311.500. 

Naylor, Alan: See— 

Mitchell, William L.; Skidmore, Ian F.; Lunts, Lawrence H. C.; 
Finch, Harry; Naylor, Alan; and Hartley, David, 5,099,068, Cl. 
564-364.000. 

NEC Corporation: See— 

Murayama, Motoaki, 5,099,308, Cl. 357-71.000. 

Nishimura, Kouichi, 5,099,139, Cl. 307-261.000. 

Nomura, Masahiro, 5,099,419, Cl. 395-375.000. 
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Ogawa, Tutomu, 5,099,466, Cl. 369-36.000. 


Taizo, 5,098,627, Cl. 
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Ogi, Darrell H.: See— 

Pantages, Anthony J.; and Ogi, Darrell H., 5,098,391, Cl. 
604-159.000. 

Ogihara, Yoshihisa: See— 

Kawazura, Tetsuji; Kayama, Kazuyoshi; Ogihara, Yoshihisa; and 
Yoneyama, Fumiaki, 5,098,946, Cl. 524-398.000. 

Ogiu, Hisao; Takagi, Takeji; and Tanaka, Toshio, to Olympus Optical 
Co., Ltd. Method of molding a solid state image pickup device. 
5,098,630, Cl. 264-272.150. 

Ogura, Mototsugu: See— 

Yokogawa, Toshiya; and Ogura, Mototsugu, 5,099,357, Cl. 
359-282.000. 

Ogura, Takashi: See— 

Ino, Kazuo; Shimizu, Yoshiaki; Okuda, Hiroyuki; Ishihara, Kousou; 
and Ogura, Takashi, 5,099,376, Cl. 360-120.000. 

Ohashi, Ryutaro: See— 

Takenaka, Naofumi; Ohashi, Ryutaro; Sagara, Masashi; and 
Takigawa, Ken, 5,097,672, Cl. 62-186.000. 

Ohashi, Yoshihiro: See— 

Ida, Yuichi; Ohashi, Yoshihiro; Matsumoto, Mitsunori; Bannai, 
Hiroyuki; and Kato, Hironori, 5,098,028, Cl. 242-54.00R. 

Ohba, Masatoshi, to Omron Tateisi Electronics Co. Electrical contact 
alloy. 5,098,655, Cl. 420-501.000. 

Ohbayashi, Gentaro: See— 

Watanabe, Yuji; Ohbayashi, 
5,098,761, Cl. 428-64.000. 

Ohe, Kazuhide: See— 

Kawashima, Yukio; Ohe, Kazuhide; and Nakada, Hiroyuki, 
5,098,546, Cl. 204-290.00R. 

Ohi Seisakusho Co., Ltd.: See— 

Sakai, Kunio, 5,098,152, Cl. 296-223.000. 

Ohio Associated Enterprises, Inc.: See— 

Roath, Alan L.; Bacnik, James A.; Venaleck, John T.; and Vena- 
leck, Howard J., 5,098,311, Cl. 439-289.000. 

Ohkita, Masao; Takikawa, Makito; and Asano, Isao, to Alps Electric 
Co., Ltd. Disk drive with improved structure for fastening bearing 
assembly to rotor and housing. 5,099,374, Cl. 360-106.000. 

Ohkura Electric Co., Ltd.: See— 

Furuta, Katsuhisa; Ashahi, Iwao; Ito, Akinori; Akaba, Nobuhisa; 
and Yamada, Chitoshi, 5,099,442, Cl. 364-557.000. 

Ohmae, Tadayuki; Toyoshima, Yoshiki; Mashita, Kentaro; and Nambu, 
Jinsho, to Sumitomo Chemical Co. Ltd. Method for producing 
thermoplastic resin compositions. 5,098,953, Cl. 525-176.000. 

Ohme, Roland: See— 

Ballschuh, Detlef; Ohme, Roland; Seibt, Horst; and Grundemann, 
Egon, 5,099,043, Cl. 548-570.000. 

Ohmine, Megumi: See— 

Shuhara, Akira; Oka, Kazuhiro; Morita, Takeshi; and Ohmine, 
Megumi, 5,097,793, Cl. 118-715.000. 

Ohno, Kazuhisa; Kosugi, Tetsushi; Sugimori, Kenichiro; Ando, Akit- 
sugau; Yamamoto, Masaru; Suzuki, Fukuji; Nakamura, Masahiro; and 
Tsujita, Nobuhisa, to Toby Kogyo K. K.; and Shiseido Co., Ltd. 
Synthetic mica powder, manufacturing method thereof and cosmetics 
having the synthetic mica powder blended therein. 5,098,712, Cl. 
424-401.000. 

Ohno, Kohichi; and Furukawa, Yukio, to Fujitsu Limited. Polarity 
detector for subscriber lines. 5,099,497, Cl. 375-20.000. 

Ohno, Tadayoshi: See— 

Hirahara, Shuzo; Nagato, Hitoshi; Higuchi, Kazuhiko; Yamada, 
Kiyoshi; Ohno, Tadayoshi; and Kanai, Tsutomu, 5,099,259, Cl. 
346-76.0PH. 

Ohno, Yasuteru: See— 

Bando, Akira; Tanaka, Chikara; Saito, Keiji; Kawai, Tadao; Kita, 
Eizo; Mitsuhashi, Keiichi; Ohno, Yasuteru; and Nakagawa, 
Hiroto, 5,099,409, Cl. 363-54.000. 

Ohsawa, Yasuhiko; Aoki, Katsunori; Miyamoto, Takeshi; Ishikawa, 
Masazumi; Inaba, Hiroshi; and Nakase, Kiyoshi, to Central Glass 
Company, Limited; and Nissan Motor Co., Ltd. Electrochromic 
device with an electrolyte comprising a lithium salt and a sodium salt. 
5,099,356, Cl. 359-270.000. 

Ohshima, Kazumi: See— 

Asaoka, Masaharu; and Ohshima, Kazumi, 
91-461.000. 

Ohshima, Keiichi: See— 

Murakami, Kenjiro; and Ohshima, Keiichi, 
400-645.000. 

Ohta, Masahiro, to Kurimoto, Ltd. Pipe for pipe jacking. 5,097,871, Cl. 
138-149.000. 

Ohtake, Nobumasa: See— 

Saho, Takahiro; Akutsu, Yoshinori; Nakano, Takaharu; and Oh- 
take, Nobumasa, 5,098,981, Cl. 528-32.000. 

Ohtaki, Mizuo; and Hamao, Miyoko, to Atsugi Unista Corporation. 
Fluid pump unit with flow control valve. 5,098,259, Cl. 417-308.000. 

Ohtsuka, Eiji; and Ikemori, Kimio, to Kabushiki Kaisha Toshiba. Digi- 
tal exchange and its control method. 5,099,474, Cl. 370-58.100. 

Ohtusuka, Akira: See— 

Osada, Mituo; Amano, Yoshinari; Ogasa, Nobuo; and Ohtusuka, 
Akira, 5,099,310, Cl. 357-81.000. 

Oi, Kunio; Kawaguchi, Makoto; and Satoi, Takashi, to Idec Izumi 
Corporation. Photoelectrical switching circuit with frequency di- 
vider circuit. 5,099,113, Cl. 250-214.00B. 

Oikawa, Hiroshi; Nakashima, Naohisa; Matsui, Minoru; and Ozawa, 
Tadao, to Mitsubishi Motors Corporation; and NGK Insulators, Ltd. 
Combustion chamber for diesel engines. 5,097,807, Cl. 123-276.000. 

> Fred J., to Waterline Products Co. Ltd. Shower door. 5,097,543, 


Gentaro; and Hirota, Kusato, 


5,097,746, Cl. 


5,098,211, Cl. 
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Oishi, Tateki: See— 

Mukai, Yoshiaki; and Oishi, Tateki, 5,099,507, Cl. 379-57.000. 

Oishi, Yukihide: See— 

Kanke, Yoshio; and Oishi, Yukihide, 5,098,126, Cl. 280-763.100. 

Oka, Katsunori, to Yamaha Hatsudoki Kabushiki Kaisha. Battery ar- 
rangement for small watercraft. 5,097,789, Cl. 114-363.000. 

Oka, Kazuhiro: See— 

Shuhara, Akira; Oka, Kazuhiro; Morita, Takeshi; and Ohmine, 
Megumi, 5,097,793, Cl. 118-715.000. 

Oka, Yoshikazu; Nishikawa, Kohei; and Miyake, Akio, to Takeda 
Chemical Industries, Ltd. Process for preparation of bicyclic com- 
pounds. 5,098,892, Cl. 514-21.000. 

Okabe, Miyuki: See— 

Nakajima, Hideo; Okabe, Miyuki; 
5,098,606, Cl. 252-358.000. 

Okabe, Tomonori: See— 

Taniguchi, Shozo; Okabe, Tomonori; Doya, Ryoji; Narita, Kazu- 
toyo; Noda, Kiyoshi; and Ueda, Katsuyuki, 5,099,177, Cl. 
315-130.000. 

Okada, Hiroyuki: See— 

Tanaka, Yoshito; Okada, Hiroyuki; Tanaka, Yoshihiro; Taniguchi, 
Nobuyuki; and Tominaga, Shinji, 5,099,262, Cl. 354-106.000. 

Okada, Keisuke: See— 

Daiku, Nobutaka; and Okada, Keisuke, 5,099,171, Cl. 313-479.000. 

Okada, Toyaqtaka: See— 

Furuya, Kenji; and Okada, Toyotaka, 5,097,623, Cl. 47-1.100. 

Okamoto, Hiroshi; Kawano, Takaaki; Tsujiuchi, Toshiyuki; and Kata- 
yama, Hidenori, to Nippon Shokubai Co., Ltd. Centrifugal molding 
method for composite pipe having a resin concrete. 5,098,628, Cl. 
264-256.000. 

Okamoto, Masanori: See— 

Takatsuki, Kiyoshi; Maeda, Yohsuke; Hattori, Toshio; Kaizu, 
Tsutomu; Okamoto, Masanori; Yokota, Yoshiko; Nakamura, 
Katsuya; and Kayakiri, Hiroshi, 5,098,927, Cl. 514-425.000. 

Okamoto, Yoshio; Nakamura, Yozo; Uchiyama, Kyoichi; Watanabe, 
Haruo; Kosuge, Tokuo; Onishi, Akira; Terasaki, Akashi; Ando, 
Hiroyuki; and Hamashima, Eiji, to Hitachi, Ltd.; and Hitachi Auto- 
motive Engineering Co., Ltd. Electromagnetic fuel injection valve. 
5,098,016, Cl. 239-5.000. 

Okamura, Hiroshi, to Kabushiki Kaisha Toshiba. Method of accessing a 
medium with low power consumption and a recording/reproducing 
apparatus for realizing the same. 5,099,368, Cl. 360-78.040. 

Okamura, Michiya; Yui, Hiroshi; Matsuo, Norio; Hamano, Shuji; and 
Hatakeyama, Takeshi, to Mitsubishi Petrochemical Co., Ltd. Con- 
ductive thermoplastic resin composition. 5,098,610, Cl. 252-511.000. 

Okamura, Toshio, to Terumo Kabushiki Kaisha. Medical piercing 
cannula with drip chamber. 5,098,407, Cl. 604-248.000. 

Okano, Masanao: See— 

Tanaka, Kazuo; Shiraishi, Hideo; and Okano, Masanao, 5,097,808, 
Cl. 123-339.000. 

Okano, Masatoshi: See— 

Kadono, Yuzuru; and Okano, Masatoshi, 5,097,576, Cl. 29-33.00T. 

Okazaki, Masahide, to Dainippon Screen Mfg. Co., Ltd. Apparatus for 
recording image including an afocal optical system. 5,099,358, Cl. 
359-503.000. 

Okazaki, Masato: See— 

Tsuruda, Hitoshi; Hattori, Morishige; Okazaki, Masato; Yamada, 
Hiroyuki; Kikumoto, Kiyotaka; Watanabe, Takeyuki; Takayama, 
Ryoichi; and Okuno, Sumio, 5,098,007, Cl. 228-125.000. 

Oki Electric Industry Co., Ltd.: See— 

Kato, Takao, 5,099,303, Cl. 357-43.000. 

Shibusawa, Katsuhiko, 5,099,333, Cl. 358-213.260. 

Oki, Toshikazu: See— 

Konishi, Masataka; Tsunakawa, Mitsuaki; Tenmyo, Osamu; 
Miyaki, Takeo; and Oki, Toshikazu, 5,098,708, Cl. 424-195.100. 

Okita, Tsutomu: See— 

Watanabe, Hideomi; 5,098,783, Cl. 
428-323.000. 

Okuda, Hiroyuki: See— 

Ino, Kazuo; Shimizu, Yoshiaki; Okuda, Hiroyuki; Ishihara, Kousou; 
and Ogura, Takashi, 5,099,376, Cl. 360-120.000. 

Okumura, Ichiro: See— 

Hirano, Takayuki; Kawai, Tohru; and Okumura, Ichiro, 5,099,166, 
Cl. 310-323.000. 

Okumura, Kin-ichi: See— 

Ueno, Susumu; Okumura, Kin-ichi; and Yamato, Motoyuki, 
5,098,750, Cl. 428-304.400. 

Okumura, Koji: See— 

Mort, Joseph; Jansen, Frank; Machonkin, Mary A.; and Okumura, 
Koji, 5,099,296, Cl. 357-22.000. 

Okuno, Sumio: See— 

Tsuruda, Hitoshi; Hattori, Morishige; Okazaki, Masato; Yamada, 
Hiroyuki; Kikumoto, Kiyotaka; Watanabe, Takeyuki; Takayama, 
Ryoichi; and Okuno, Sumio, 5,098,007, Cl. 228-125.000. 

Oldham, John V., deceased (by Oldham, Vincent, executor); Park, 
Chinsoo; Marston, William M.; Sheaffer, John E.; Deitrich, Eric A.; 
Campbell, Neil E.; and Ruggieri, Albert P., to Lab Products, Inc. 
Waste management disposal system. 5,097,750, Cl. 454-63.000. 

Oldham, Vincent, executor: See— 

Oldham, John V., deceased; Park, Chinsoo; Marston, William M.; 
Sheaffer, John E.; Deitrich, Eric A.; Campbell, Neil E.; and 
Ruggieri, Albert P., 5,097,750, Cl. 454-63.000. 

O’Lenick, Anthony J., Jr., to Siltech Inc. Fiber treatment process 
utilizing silanol waxes. 5,098,746, Cl. 427-387.000. 

O’Lenick, Anthony J., Jr., to Siltech Inc. Novel silicone quaternary 
compounds. 5,098,979, Cl. 528-15.000. 


and Tomomasa, Satoshi, 


and Okita, Tsutomu, 
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Olin Corporation: See— 

Brauer, Dennis R.; Mandigo, Frank N.; and Tyler, Derek E., 
5,098,487, Cl. 148-432.000. 

Bridges, William G., 5,098,689, Cl. 423-474.000. 

Campoli, Ralph F.; Edmondson, Earl R.; Edmonds, David A.; and 
Buzzett, Joseph G., 5,097,766, Cl. 102-364.000. 

Hani, Rahim; Waldron, Craig; and Farmer, Douglas A., Jr., 
5,098,473, Cl. 106-18.330. 

Katz, Lawrence E.; and Reisch, John W., 
568-62 1.000. 

Knollmueller, Karl O., 5,098,679, Cl. 423-181.000. 

Lin, Lifun; and Chao, Chung-Yao, 5,098,796, Cl. 428-607.000. 

Mahulikar, Deepak, 5,098,864, Cl. 437-221.000. 

Mehrotra, Ashok K.; and Markovich, I. Lee, 5,098,683, Cl. 
423-266.000. 

Quakenbush, Allen B., 5,099,078, Cl. 568-934.000. 

Quakenbush, Allen B., 5,099,079, Cl. 568-934.000. 

Quakenbush, Allen B., 5,099,080, Cl. 568-934.000. 

Rothgery, Eugene F.; Gavin, David F.; and Thomas, Kimberly A., 
5,098,597, Cl. 252-182.340. 

Olinger, Philip M.: See— 

Pepper, Tammy; and Olinger, Philip M., 5,098,730, Cl. 426-548.000. 

Oliver, Billy B.: See— 

Blinken, Robert J., Jr.; Garner, Merle D.; Oliver, Billy B.; and 
Sensenig, Katharine, 5,099,510, Cl. 379-202.000. 

Oliver, James L.: See— 

Walton, Erlen B.; Preston, David M.; Oliver, James L.; and Juriga, 
James A., 5,098,121, Cl. 280-718.000. 

Oliver, Richard W.: See— 

Little, Roger G.; Sioshansi, Piran; and Oliver, Richard W., 
5,098,483, Cl. 148-4.000. 

Olsen, Karl R.: See— 

Parel, Jean Marie; Parrish, Richard; Portugal, Lourdes; and Olsen, 
Karl R., 5,098,443, Cl. 623-4.000. 

Olsen, Robert, to Illinois Tool Works Inc. Multipackaging method 
using carrier stock for side wall application. 5,097,650, Cl. 53-398.000. 

Olson, Otis J.: See— 

Reynolds, Joseph D.; and Olson, Otis J., 5,097,930, Cl. 192-53.00E. 

Olympus Optical Co., Ltd.: See— 

Hirooka, Kenji; Saito, Yoshitake; Yokoi, Takeshi; and Shimizu, 
Yoshihito, 5,097,838, Cl. 128-662.060. 

Matsubayashi, Nobuhide, 5,099,470, Cl. 369-110.000. 

Ogiu, Hisao; Takagi, Takeji; and Tanaka, Toshio, 5,098,630, Cl. 
264-272.150. 

Omelis, Jurgen; and Endisch, Stefan, to Rohm GmbH Chemische 
Fabrik. Anisotropic liquid crystalline polymer films. 5,098,975, Cl. 
526-312.000. 

Omi, Shigeaki; and Yoshida, Shuji, to Hoya Corporation. Method of 
making multi-component glass doped with cadmium chalcogenide 
microparticles. 5,098,460, Cl. 65-33.000. 

Omron Corporation: See— 

Nakanishi, Tomoyuki, 5,098,078, Cl. 271-10.000. 

Takakura, Takeshi; and Koshiba, Yoshihito, 
235-475.000. 

Omron Tateisi Electronics Co.: See— 

Ohba, Masatoshi, 5,098,655, Cl. 420-501.000. 

On-Gard Systems, Inc.: See— 

Weiss, Mark E.; Steiner, Eric L.; and Samson, Jeffrey T., 5,097,950, 
Cl. 206-366.000. 

Onari, Mikihiko; Sekozawa, Teruji; and Funabashi, Motohisa, to Hita- 
chi, Ltd. Adaptive system for controlling an engine according to 
conditions categorized by driver’s intent. 5,099,429, Cl. 364-431.050. 

O’Neel, Timothy H., to Blount, Inc. Drive sprocket for a chain saw. 
5,098,348, Cl. 474-157.000. 

O’Neill, Michael J., to Perkin-Elmer Corporation, The. Circuit for 
heating and sensing with a single element. 5,098,196, Cl. 374-11.000. 

Onikata, Kazuji: See— 

Honda, Toshimitsu; Yamada, Tadahiko; Onikata, Kazuji; and 
Tosaka, Shoichi, 5,098,611, Cl. 252-518.000. 

Onisawa, Kenichi: See— 

Taguchi, Kazuo; Onisawa, Kenichi; Fuyama, Moriaki; Tamura, 
Katsumi; Abe, Yoshio; Nakayama, Takahiro; Hashimoto, Keni- 
chi; and Sato, Akira, 5,099,172, Cl. 313-503.000. 

Onishi, Akira: See— 

Okamoto, Yoshio; Nakamura, Yozo; Uchiyama, Kyoichi; Wata- 
nabe, Haruo; Kosuge, Tokuo; Onishi, Akira; Terasaki, Akashi; 
Ando, Hiroyuki; and Hamashima, Eiji, 5,098,016, Cl. 239-5.000. 

Onishi, Kazumasa: See— 

Tsuchida, Yasuyoshi; Isoyama, Ryoichi; Onishi, Kazumasa; Ito, 
Kei; Matsui, Teruo; and Ueno, Hiroo, 5,098,009, Cl. 228-189.000. 

Ono, Seiichi: See— 

Juji, Takeo; Wakimoto, Nobuhiro; Kagawa, Yoichi; and Ono, 
Seiichi, 5,098,371, Cl. 604-4.000. 

Onuma, Toshio: See— 

Hattori, Katsuhiko; Kondou, Hiroshi; Onuma, Toshio; Naito, 
Hiroshi; Miyashiro, Mutsumi; and Arai, Youitirou, 5,098,263, Cl. 
417-540.000. 

Oosterkamp, Willem J., to General Electric Company. Passive hydrau- 
lic vacuum breaker. 5,098,646, Cl. 376-283.000. 

Oota, Nobuyuki; Yamada, Yasutoshi; and Akagi, Motonobu, to Aisin 
Seiki K.K. Ignition system for internal combustion engine. 5,097,815, 
Cl. 123-606.000. 

Optomic Technologies Corporation, Ltd.: See— 

Zajdman, Avigdor; and Amichai, Oded, 5,099,492, Cl. 372-99.000. 


5,099,075, Cl. 


5,099,111, Cl. 
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Optra, Inc.: See— 

Wijntjes, Geert J.; 
356-356.000. 

Ore-Ida Foods, Inc.: See— 

Covington, Wayne L.; and Green, Glen R., 5,097,754, Cl. 
99-357.000. 

Orfan, Charles P.: See— 

Hartman, Scott E.; and Orfan, Charles P., 5,098,720, Cl. 426-3.000. 

Orii, Akira: See— 

Ishikawa, Satoru; and Orii, Akira, 5,097,779, Cl. 112-445.000. 

Ormiston Mining and Smelting Co. Ltd.: See— 

Thompson, Jack S.; and Genders, David, 5,098,532, Cl. 204-98.000. 

Orozco, Jose L.: See— 

Chambrette, Jean-Paul; Morin, Daniel; Orozco, Jose L.; and Potin, 
Philippe, 5,098,574, Cl. 210-651.000. 

Orsi, Mario; and Fiora, Aldo, to Comau S.p.A. Device for supporting 
and adjusting a mirror in a laser-robot system and a A laser-robot 
system using the device. 5,099,102, Cl. 219-121.740. 

Ortabasi, Ugur. Superconducting matrix. 5,098,178, Cl. 505-1.000. 

Orth, Ulrich: See— 

Metzger, Carl W.; Hauefler, Hartmut; Munch, Jurgen; Freese, 
Karl-Heinz; and Orth, Ulrich, 5,098,947, Cl. 524-507.000. 

Ortho Diagnostic Systems Inc.: See— 

Woods, Derek; Madonna, M. Jane; and Mulcahy, Linda S., 
5,099,011, Cl. 536-27.000. 

Osada, Mituo; Amano, Yoshinari; Ogasa, Nobuo; and Ohtusuka, Akira, 
to Sumitomo Electric Industries, Ltd. Substrate for semiconductor 
apparatus. 5,099,310, Cl. 357-81.000. 

Osawa, Kazunori; Satoh, Susumu; Kato, Toshiyuki; Abe, Hideo; and 
Nishimura, Keiji, to Kawasaki Steel Corporation. Method of produc- 
ing steel sheets for porcelain enameling and the same. 5,098,491, Cl. 
148-12.00C. 

Osborne, Keith J. Flexible double-containment piping system for under- 
ground storage tanks. 5,098,221, Cl. 405-52.000. 

Oscar Mayer Foods Corporation: See— 

Handel, Gary A., 5,098,332, Cl. 452-46.000. 

Osler, Peter J.; and Tong, Fred T., to International Business Machines. 
Guess mechanism for virtual address translation. 5,099,415, Cl. 
395-400.000. 

O’Such, William R.; Wilson, Roger W.; and Wheeler, Richard B., to 
Eastman Kodak Company. Technique for selecting lens aperture size 
for a fill flash exposure. 5,099,268, Cl. 354-414.000. 

Otani, Takashi: See— 

Hakamada, Kunio; and Otani, Takashi, 5,099,326, Cl. 358-139.000. 

OTC Limited: See— 

Pope, David J.; and Merry, Anthony S., 5,099,496, Cl. 375-15.000. 

Othel-Jacobsen, Erik; Neiben, Ole G.; and Harboe, Henrik, to Engi- 
neers & Doctors A/A. Device for the placing of a partial catheter in 
a body cavity. 5,098,374, Cl. 604-8.000. 

O} Technologies, Inc.: See— 

Engel, Richard B.; Gallo, John B.; Bladen, Donald H.; and Engel, 
Virginia F., 5,097,556, Cl. 8-158.000. 

Otremba, Jerzy: See— 

Sajczvk, Andrzej; Otremba, Jerzy; and Thomey, Henry W., 
5,098,347, Cl. 474-135.000. 

Otsuka, Nobukazu: See— 

Miyoshi, Jun; Sugishima, Yoshio; Otsuka, Nobukazu; Nagai, 
Hiroyuki; Nishimura, Takatoshi; and Taguchi, Keiichi, 5,098,083, 
Cl. 271-289.000. 

Outboard Marine Corporation: See— 

Higby, Jeffrey P., 5,098,322, Cl. 440-88.000. 

Ouwerkerk, Anton V.: See— 

Narula, Anubhav P. S.; John, Leroy; Ouwerkerk, Anton V.; Kuc- 
zinski, Vincent F.; and Grojsman, Sophia, 5,098,886, Cl. 
512-22.000. 

Owens, Kenneth R.: See— 

Fird, Randal D.; Harris, John F.; Husler, Edward L.; Hutyra, 
Kenneth L.; Owens, Kenneth R.; and Yeakley, Lester M., 
5,097,588, Cl. 29-603.000. 

Oyama, Koichi; and Sun, Xiaohong, to Graphic Communication Tech., 
Ltd. Noise reduction method and device for image signal. 5,099,329, 
Cl. 358-167.000. 

Ozawa, Tadao: See— 

Oikawa, Hiroshi; Nakashima, Naohisa; Matsui, Minoru; and 
Ozawa, Tadao, 5,097,807, Cl. 123-276.000. 

Ozawa, Yasoji: See— 

Tagawa, Toru; Tadenuma, Takao; and Ozawa, Yasoji, 5,098,943, 
Cl. 524-423.000. 

Pac-Tec, Inc.: See— 

Hedgewick, Peter; and Forrer, 
404-14.000. 

Paccar Inc.: See— 

Christensen, Steven S., 5,097,891, Cl. 165-41.000. 

Pachaly, Bernd: See— 

Kalchauer, Wilfried; Graf, Werner; and Pachaly, Bernd, 5,098,747, 
Cl. 427-387.000. 

Pacific Monolithics: See— 

Mohwinkel, Clifford A., 5,099,155, Cl. 307-520.000. 

Pacoma Hydraulik GmbH: See— 

Koch, Georg; Traupe, Wolfgang; van de Poel, Frank; Schaible, 
Kurt; and Seel, Holger, 5,097,748, Cl. 92-16.000. 

Pactec, Inc.: See— 

Schilling, Michael R., 5,098,364, Cl. 493-200.000. 

Pafra Limited: See— 

Franks, Felix; and Hatley, Ross H. M., 5,098,893, Cl. 514-54.000. 


and Hercher, Michael, 5,098,190, Cl. 


Douglas S., 5,098,217, Cl. 


LIST OF PATENTEES 


MARCH 24, 1992 


Pagliarini, John, Jr.: See— 

Poturnicki, Alfred, Jr.; Pagliarini, John, Jr.; Baldasarre, Thomas; 
Delara, Mario; and Traft, James, 5,099,460, Cl. 367-157.000. 

Paire, Christian, to Lainiere de Picardie. Composite fireproof and 
waterproof textile and clothing and seat comprising such a textile. 
5,098,770, Cl. 428-198.000. 

Palarski, Timothy D. Articulated relaxation chair. 5,098,158, Cl. 
297-330.000. 

Pall Corporation: See— 

Linnersten, Staffan B., 5,098,767, Cl. 428-182.000. 

Palmer, John R.: See— 

McCall, John M.; Ayer, Donald E.; Jacobsen, E. Jonathan; Van- 
Doornik, Frederick J.; Palmer, John R.; and Karnes, Harold A., 
5,099,019, Cl. 544-295.000. 
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Huang, James; Chou, William; and Chou, David, 5,098,625, Cl. 
264-127.000. 

Yializis, Angelo: See— 

Shaw, David G.; Yializis, sae Strycker, Donald S.; and Ham, 
Mooyoung, 5, 097, 800, Cl. 118-730.000. 

Yim, Jeffrey B.; Khalil, Gamal- Eddin; Pihl, Roger J.; Huss, Bradley D.; 
and Vurek, Gerald G., to Abbott Laboratories. Apparatus for contin- 
uously monitoring a plurality of chemical analytes through a single 
optical fiber and method of making. 5,098,659, Cl. 422-82.070. 

Yoell, Richard W.: See— 

Geywitz, Peter; and Yoell, Richard W., 5,098,727, Cl. 426-448.000. 

Yokogawa, Toshiya; and Ogura, Mototsugu, to Matsushita Electric 
Industrial Co., Ltd. Optical sensor. 5,099,357, Cl. 359-282.000. 


and Yamato, Motoyuki, 


Shuichi; and Momoi, Shoji, 


and Yao, Raymond C., 5,098,834, Cl. 


and Yasuno, Yoshiki, 5,099,443, Cl. 
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Yokohama Rubber Co., Ltd., The: See— 

Kawazura, Tetsuji; Kayama, Kazuyoshi; Ogihara, Yoshihisa; and 
Yoneyama, Fumiaki, 5,098,946, Cl. 524-398.000. 

Yokohama, Shuichi: See— 

Suzuki, Norio; Nakayama, Atsushi; Hosokami, Toru; Hasegawa, 
Masashi; and Yokohama, Shuichi, 5,098,919, Cl. 514-368.000. 

Yokoi, Takeshi: See— 

Hirooka, Kenji; Saito, Yoshitake; Yokoi, Takeshi; and Shimizu, 
Yoshihito, 5,097,838, Cl. 128-662.060. 

Yokoshima, Minoru: See— 

Kozuka, Soichiro; Kojimoto, Tetsuya; and Yokoshima, Minoru, 
5,098,973, Cl. 526-282.000. 

Yokota, Yoshiko: See— 

Takatsuki, Kiyoshi; Maeda, Yohsuke; Hattori, Toshio; Kaizu, 
Tsutomu; Okamoto, Masanori; Yokota, Yoshiko; Nakamura, 
Katsuya; and Kayakiri, Hiroshi, 5,098,927, Cl. 514-425.000. 

Yokota, Yuji, to Kabushiki Kaisha Sato. Continuous paper printer with 
monitoring time period in which the paper feed speed is lower than 
when printing. 5,099,290, Cl. 355-310.000. 

Yokoyama, Akihisa: See— 

Hirai, Toshihiro; Yoshizawa, Atsushi; Nishiyama, Isa; Fukumasa, 
Mitsuo; Shiratori, Nobuyuki; and Yokoyama, Akihisa, 5,098,602, 
Cl. 252-299.650. 

Yokoyama, Akira: See— 

Ichikawa, Hiroshi; Yokoyama, Akira; Hirata, Keiichi; Wada, 
Hiroo; and Kotera, Kenzo, 5,098,784, Cl. 428-332.000. 

Yokoyama, Kazumi: See— 

Aizawa, Takeshi; Fujitani, Akira; Miyatake, Tetsuya; Yokoyama, 
Kazumi; and Tanaka, Shigeru, 5,098,380, Cl. 604-67.000. 

Yomada, Manabu: See— 

Kabuto Katsukuni; Sugimoto, Fumikazu; Yomada, Manabu; and 
Yoshida, Masaki, 5,097,714, Cl. 73-862.190. 

Yonehara, Takao: See— 

Nishida, Shoji; and Yonehara, Takao, 5,098,850, Cl. 437-4.000. 

Yoneyama, Fumiaki: See— 

Kawazura, Tetsuji; Kayama, Kazuyoshi; Ogihara, Yoshihisa; and 
Yoneyama, Fumiaki, 5,098,946, Cl. 524-398.000. 

York, Dorothy M., legal representative: See— 

York, James A., deceased, 5,098,286, Cl. 432-181.000. 

York, James A., deceased (by York, Dorothy M., legal representative), 
to Smith Engineering Company. Regenerative thermal incinerator 
apparatus. 5,098,286, Cl. 432-181.000. 

Yoshida, Akio: See— 

Tsuboyama, Akira; Inaba, Yutaka; Yoshida, Akio; Hanyu, Yukio; 
Uchimi, Toshiharu; and Yamashita, Masataka, 5,099,344, Cl. 
359-79.000. 

Yoshida, Hiroshi; Kakeya, Noboru; and Kashiwagi, Masanori, to Ube 
Industries, Ltd.; and Soda Aromaic Co., Ltd. a-(w-cyanoalkanoyl)-y- 
butyrolactone and method for producing the same. 5,099,036, Cl. 
549-321.000. 

Yoshida, Hiroshi; and Kihara, Takashi, to Fujitsu Limited. Optical 
transmission line system. 5,099,349, Cl. 359-161.000. 

Yoshida, Masaki: See— 

Kabuto Katsukuni; Sugimoto, Fumikazu; Yomada, Manabu; and 
Yoshida, Masaki, 5,097,714, Cl. 73-862.190. 

Yoshida, Ryo; Mano, Yoshihiro; and Shibata, Hideyuki, to Sumitomo 
Chemical Company, Ltd. Herbicidal composition. 5,098,463, Cl. 
71-92.000. 

Yoshida, Shuji: See— 

Omi, Shigeaki; and Yoshida, Shuji, 5,098,460, Cl. 65-33.000. 

Shigami, Akihiko; Yamamoto, Toshifumi; and Yoshida, Shuji, 
5,099,512, Cl. 379-357.000. 

Yoshida, Tadashi; Itazaki, Hiroshi; Arita, Hitoshi; Kawamura, Yoshimi; 
and Matsumoto, Koichi, to Shionogi & Co., Ltd. Phospholipase A2 
inhibitor. 5,099,034, Cl. 549-265.000. 

Yoshihama, Makoto: See— 

Nakakoshi, Masamichi; Tamura, Kohji; Yoshihama, Makoto; and 
Miyata, Nobuo, 5,098,535, Cl. 204-157.910. 

Yoshikawa, Masao; and Nagahiro, Taizo, to NTN-Rulon Industries 
Company Ltd.; and Mitsui Toatsu Chemicals, Inc. Method for pro- 
ducing a paper-releasing guide-claw of copying machine. 5,098,627, 
Cl. 264-235.000. 

Yoshikawa, Tomio; Yamashita, Tetsuji; Murakami, Kyoshiro; Kato, 
Takashi; Yasuda, Hiromu; and Zushi, Shizuo, to Hitachi, Ltd. Water 
chilling method and apparatus for the same. 5,097,670, Cl. 62-99.000. 

Yoshioka, Masahiro: See— 

Machida, Shigeru; Yoshioka, Masahiro; and Kushiro, Toshio, 
5,098,265, Cl. 418-55.200. 

Yoshioka, Yoshiki; Yamada, Masami; Tsuji, Hiroyuki; Fujioka, Tadashi; 
and Ujino, Koji, to Mita Industrial Co., Ltd. Transporting apparatus 
for sheets of original and recording-sheet supplying apparatus. 
5,099,291, Cl. 355-316.000. 

Yoshizawa, Atsushi: See— 

Hirai, Toshihiro; Yoshizawa, Atsushi; Nishiyama, Isa; Fukumasa, 
Mitsuo; Shiratori, Nobuyuki; and Yokoyama, Akihisa, 5,098,602, 
Cl. 252-299.650. 

Yotsumoto, Kyousuke: See— 

Yamada, Katsushige; Tsutsui, Hiromi; Yotsumoto, Kyousuke; and 
Shirai, Makoto, 5,098,835, Cl. 435-115.000. 

Young, Alfred; and Church, Fred E., to Design Tool, Inc. Fastener 
driving apparatus and method. 5,098,003, Cl. 227-114.000. 

Young, Chapman, III, to Sunburst Recovery, Inc. Controlled fracture 
method and apparatus for breaking hard compact rock and concrete 
materials. 5,098,163, Cl. 299-13.000. 
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Young, David A.: See— 

Behrend, Steven J.; Young, David A.; and Fields, Ellis K., 
5,098,991, Cl. 528-350.000. 

Young, Donald C. Demetallizing organometallic compounds using 
sulphuric acid-urea adducts. 5,099,014, Cl. 540-145.000. 

Young, James R.: See— 

Myers, Gregory K.; Peppers, Norman A.; Young, James R.; and 
Katsuki, Kazuo, 5,099,448, Cl. 364-841.000. 

Young, Richard K.; and Rooney, Pat, to Phillips Petroleum Company. 
Particulate flow control. 5,098,667, Cl. 422-111.000. 

Youngdahl, Kay A.: See— 

Laine, Richard M.; Youngdahl, Kay A.; and Nardi, Paola, 
5,099,052, Cl. 556-443.000. 

Yourgalite, Ray A.: See— 

Becicka, Kenneth F.; Reed, Thomas R.; Yourgalite, Ray A.; Cham- 
berlain, Neal C.; and Hufford, Steven L., 5,098,254, Cl. 
414-792.900. 

Yu Holding (BVD, Inc.: See— 

Kikinis, Dan, 5,099,301, Cl. 357-41.000. 

Yudis, Michael: See— 

Collins, John S.; Yudis, Michael; and Apley, Philip G., 5,099,435, 
Cl. 395-150.000. 

Yui, Hiroshi: See— 

Okamura, Michiya; Yui, Hiroshi; Matsuo, Norio; Hamano, Shuji; 
and Hatakeyama, Takeshi, 5,098,610, Cl. 252-511.000. 

Yumura, Takashi: See— 

Yamamoto, Tetsu; Ueda, Takaharu; Ogata, Daisuke; Funai, Kiyo- 
shi; Yumura, Takashi; and Mizuno, Shigeki, 5,099,352, Cl. 
359-213.000. 

Yunlu, Kenan: See— 

Gradeff, Peter S.; Mauermann, Heiko; Yunlu, Kenan; and Ramirez, 
Carlos M., 5,099,006, Cl. 534-15.000. 

Zaidan Hojin Biseibutsu Kagaku Kenkyu Kai: See— 

Ishizuka, Masaaki; Yamashita, Takashi; Naganawa, Hiroshi; 
Iinuma, Hironobu; Isshiki, Kunio; Hamada, Masa; Maeda, Kenji; 
and Takeuchi, Tomio, 5,098,935, Cl. 514-563.000. 

Zajdman, Avigdor; and Amichai, Oded, to Optomic Technologies 
Corporation, Ltd. Laser system. 5,099,492, Cl. 372-99.000. 

Zakary, Paul D.: See— 

Schultz, Albert N., Jr.; and Zakary, Paul D., 5,097,592, Cl. 
29-832.000. 

Zaki, Tarek O. Sure contact appliance and precision inserts. 5,098,300, 
Cl. 433-229.000. 

Zan, Vunshik. Insertable electrical connector without insulation tape. 
5,099,089, Cl. 174-87.000. 

Zbornik, Vaclav: See— 

Haennit, Eduard; and Zbornik, Vaclav, 5,097,694, Cl. 72-389.000. 

Zeger-Abrams Incorporated: See— 

Zeger, Andrew E.; and Abrams, Burton S., 5,099,493, Cl. 
375-1.000. 

Zeger, Andrew E.; and Abrams, Burton S., to Zeger-Abrams Incorpo- 
rated. Multiple signal receiver for direct sequence, code division 
multiple access, spread spectrum signals. 5,099,493, Cl. 375-1.000. 

Zehndbauer, Alfons; and Breitenhuber, Josef, to Schubert & Salzer 
Maschinenfabrik Aktiengesellschaft. Open-end spinning device. 
5,098,205, Cl. 384-124.000. 

Zeitlin, Martin A.: See— 

Huber, William F., Jr.; and Zeitlin, Martin A., 5,099,064, Cl. 
562-414.000. 

Zelez, Joseph. Surface modification of plastic substrates. 5,098,618, Cl. 
264-22.000. 

Zeller, Roland: See— 

Diemunsch, Robert; and Zeller, Roland, 5,098,790, Cl. 428-412.000. 

Zemel, Haya: See— 

Rohrbach, Ronald P.; Zemel, Haya; and Koch, Mark B., 5,098,793, 
Cl. 428-532.000. 

Zenmei, Keisaku, to Mitsubishi Denki K.K. Brush device for rotary 
electric machine. 5,099,163, Cl. 310-239.000. 

Zetterman, Carl: See— 

Iimarinen, Antti I.; Karlsson, Nils-Erik R.; Safman, Nils-Erik; and 
Zetterman, Carl, 5,098,523, Cl. 162-358.000. 

Zexel-Gleason U.S.A., Inc.: See— 

Guidoni, Sandro; and Brewer, Mark S., 5,098,356, Cl. 475-227.000. 

Zhang, Chongli: See— 

Vogl, Otto; and Zhang, Chongli, 5,099,027, Cl. 548-259.000. 

Zidek, Charles E. Marine bumper. 5,097,785, Cl. 114-219.000. 

Ziegler, Eldon W.; and Gardner, John W., to Noise Cancellation Tech- 
nologies, Inc. Active sound attenation system for engine exhaust 
systems and the like. 5,097,923, Cl. 181-206.000. 

Ziegler, Richard. Scanner drum viewing system and light source assem- 
bly. 5,099,342, Cl. 358-487.000. 

Ziemba, Richard, to United States of America, Army. Electric fuze 
with selectable modes. 5,097,765, Cl. 102-218.000. 

Zimmerman, George O.; and Kaplan, Alvaro, to Boston University, 
Trustees of. Alloys for electrically joining superconductors to them- 
selves, to normal conductors, and to semi-conductors. 5,098,656, Cl. 
420-526.000. 

Zimmerman, Robert; and Winkelhake, Jeffrey L., to Cetus Corpora- 
tion. Combination therapy using interleukin-2 and tumor necrosis 
factor. 5,098,702, Cl. 424-85.210. 

Zink, Donald G.: See— 

Zink, Donald L.; and Zink, Donald G., 5,097,976, Cl. 220-244.000. 

Zink, Donald L.; and Zink, Donald G., to Montana Sulphur & Chemi- 
cal Co. Fluid containment apparatus with well closure assembly. 
5,097,976, Cl. 220-244.000. 
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Zinn, Ray: See— 
Alger, Andrew L.; and Zinn, Ray, 5,098,056, Cl. 248-463.000. 
Zitz, Alfred: See— 
Ebner, Bernhard; Krassnitzer, Otto; Schoffmann, Franz; and Zitz, 
Alfred, 5,098,166, Cl. 299-81.000. 
Zivkov, Catherine: See— 
Delprato, Francois; Guth, Jean-Louis; Anglerot, Didier; and Ziv- 
kov, Catherine, 5,098,686, Cl. 423-308.000. 
Ziokovitz, Robert J.; and Devaney, Thomas. Clock controlled gas 
pressure regulator. 5,097,858, Cl. 137-14.000. 
Ziotnick, Gary W.: See— 
Anilionis, Algis; Seid, Robert C., Jr.; Deich, Robert A.; Zlotnick, 
Gary W.; and Green, Bruce A., 5,098,997, Cl. 530-350.000. 
Zollinger, Donovan J., to General Motors Corporation. Convoluted 
boot seal with low friction and high wall strength. 5,098,344, Cl. 
464-175.000. 
Zook, Gerald P. Viscoelastic gel foot padding and medicating device. 
5,098,421, Cl. 604-367.000. 
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Zucchini, Giovanni; and Donati, Amerigo, to Interox Chimica S.p.A. 
Process for bleaching and sterilizing cork articles, and cork articles 
bleached using the said process. 5,098,447, Cl. 8-103.000. 

Zuerner, Edwin C.: See— 

Patzelt, Robert R.; and Zuerner, 
55-45.000. 

Zushi, Shizuo: See— 

Yoshikawa, Tomio; Yamashita, Tetsuji; Murakami, Kyoshiro; 
Kato, Takashi; Yasuda, Hiromu; and Zushi, Shizuo, 5,097,670, 
Cl. 62-99.000. 

Zwick Energy Research Organization, Inc.: See— 

Brigham, William D.; and Dinh, Nguyen D., 5,098,036, Cl. 244- 
134.00R. 

Zybok, Clemens; Winkelmann, Manfred; Berndt, Manfred; Walten- 
spuhl, Rolf; Kursfeld, Armin; and Muschner, Udo, to Stopinc Aktien- 
gesellschaft; and Didier-Werke AG. Flow starting tube for initiating 
the flow of molten material from a vessel. 5,097,995, Cl. 222-594.000. 

Zydek, Michael: See— 

Bleckmann, Hans-Wilhelm; Loreck, Heinz; and Zydek, Michael, 
5,099,198, Cl. 324-511.000. 
7’s Unlimited, Inc.: See— 
Dabrowski, Stanley P., 5,098,339, Cl. 453-30.000. 


Edwin C., 5,098,450, Cl. 
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Adair, Edwin L. Rigid video endoscope with [heat] sterilizable 
sheath. Re. 33,854, Cl. 128-6.000. 

Ariessohn, Peter C.; and James, Richard K., to Weyerhaeuser Com- 
pany. Imaging of hot infrared emitting surfaces obscured by particu- 
late fume and hot gases. Re. 33,857, Cl. 358-113.000. 

Carboxyque Francaise: See— 

Gibot, Claude; Peyremorte, Jean-Pierre; and Sojka, Richard, 
Re. 33,852, Cl. 62-52.100. 

Dainippon Ink and Chemicals, Inc.: See— 

Okoshi, Noboru; Motomura, Masatoshi; Ohtsubo, Mitsuru; and 
Ikeda, Takenori, Re. 33,853, Cl. 106-413.000. 

Gibot, Claude; Peyremorte, Jean-Pierre; and Sojka, Richard, to Car- 
boxyque Francaise; and Societe Nouvelle des Etablissements J. La- 
Garde. Chamber and process for thermal treatment comprising a 
cooling phase. Re. 33,852, Cl. 62-52.100. 

Giddings, David M.; and Williamson, Charles D., to Nalco Chemical 
Company. Terpolymer composition for aqueous drilling fluids. 
Re. 33,855, Cl. 507-106.000. 

Giddings, David M.; and Williamson, Charles D., to Nalco Chemical 
Company. Terpolymer compositions for aqueous drilling fluids. 
Re. 33,856, Cl. 507-106.000. 

Gropper, Andrian; and Sidell, Richard, to Mallinckrodt Sensor Systems 
Inc. Apparatus for measuring a chemical entity in a liquid. Re. 33,858, 
Cl. 422-68. 100. 

Gurol, I. Macit, to John Fluke Mfg. Co., Inc. Hermetically sealed 
electronic component. Re. 33,859, Ci. 428-76.000. 

Ikeda, Takenori: See— 

Okoshi, Noboru; Motomura, Masatoshi; Ohtsubo, Mitsuru; and 
Ikeda, Takenori, Re. 33,853, Cl. 106-413.000. 
James, Richard K.: See— 
Ariessohn, Peter C.; and James, Richard K., Re. 33,857, 
358-113.000. 
John Fluke Mfg. Co., Inc.: See— 
Gurol, I. Macit, Re. 33,859, Cl. 428-76.000. 


Cl. 


Mallinckrodt Sensor Systems Inc.: See— 

Gropper, pe Raper Sidell, Richard, Re. 33,858, Cl. 422-68.100. 

Motomura, Masatoshi: 

Okoshi, Noboru; Motomura, Masatoshi; Ohtsubo, Mitsuru; and 
Ikeda, Takenori, Re. 33,853, Cl. 106-413.000. 

Nalco Chemical ery ra See— 

Giddings, David M.; and Williamson, Charles D., Re. 33,855, Cl. 
507-106.000. 
Giddings, David M.; and Williamson, Charles D., Re. 33,856, Cl. 

507-106.000. 

Ohtsubo, Mitsuru: See— 

Okoshi, Noboru; Motomura, Masatoshi; Ohtsubo, Mitsuru; and 
Ikeda, Takenori, Re. 33,853, Cl. 106-413.000. 

Okoshi, Noboru; Motomura, Masatoshi; Ohtsubo, Mitsuru; and Ikeda, 
Takenori, to Dainippon Ink and Chemicals, Inc. Pigment paste. 
Re. 33,853, Cl. 106-413.000. 

Peyremorte, Jean-Pierre: See— 

Gibot, Claude; Peyremorte, Jean-Pierre; and Sojka, Richard, 
Re. 33,852, Cl. 62-52. 100. 

Sidell, Richard: See— 

Gropper, Andrian; and Sidell, Richard, Re. 33,858, Cl. 422-68. 100. 

Societe Nouvelle des Etablissements J. LaGarde: See— 

Gibot, Claude; Peyremorte, Jean-Pierre; and Sojka, Richard, 
Re. 33,852, Cl. 62-52.100. 

Sojka, Richard: See— 

Gibot, Claude; Peyremorte, Jean-Pierre; and Sojka, Richard, 
Re. 33,852, Cl. 62-52.100. 

Weyerhaeuser Company: See— 

Ariessohn, Peter C.; and James, Richard K., Re. 33,857, Cl. 
358-113.000. 

Williamson, Charles D.: See— 

Giddings, David M.; and Williamson, Charles D., Re. 33,855, Cl. 
507-106.000. 

Giddings, David M.; and Williamson, Charles D., Re. 33,856, Cl. 
507-106.000. 
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Aero-Design Technology, Inc.: See— 

Durbin, James L.; and Clemens, Robert M., B1 4,719,852, Cl. 
100-229.00A. 

Carbo Ceramics Inc.: See— 

Fitzgibbon, Jeremiah J., B1 4,427,068, Cl. 166-280.000. 

Clearwater, Walter A., to Micro Control Technology Limited. Method 
of displaying detected information about a rotating mass. 
B1 4,887,087, 3-24-92, Cl. 342-61.000. 

Clemens, Robert M.: See— 

Durbin, James L.; and Clemens, Robert M., BI 4,719,852, Cl. 
100-229.00A. 

Durbin, James L.; and Clemens, Robert M., to Aero-Design Technol- 

, Inc. Aircraft trash compactor. B1 4,719,852, 3-24-92, Cl. 100- 
229.00A. 

Fitzgibbon, Jeremiah J., to Carbo Ceramics Inc. Sintered spherical 
pellets containing clay as a major component useful for gas and oil 
well p 1 4, 427; 068, 3-24-92, Cl. 166-280.000. 

Frank J. in Company: See— 

Martin, Frank J., B1 4,899,563, Cl. 70-367.000. 

Iwasa, Seizo: See— 

Nakamura, Hirokazu; — Mitsutaka; and Iwasa, Seizo, 
B1 4,028,963, Cl. 74-604.000. 

Kinoshita, Mitsutaka: See— 

Nakamura, Hirokazu; Kinoshita, Mitsutaka; and Iwasa, Seizo, 
B1 4,028,963, Cl. 74-604.000. 


Lasercard Company L.P.: See— 

Wilfert, Ronald A., B1 4,687,526, Cl. 156-64.000. 

Lemelson, Jerome H. Scanning system and method. B1 3,918,029, 
3-24-92, Cl. 235-472.000. 

Martin, Frank J., to Frank J. Martin Company. Re-keyable pin tumbler 
drawer lock and pin tumbler cabinet door lock. B1 4,899,563, 3-24-92, 
Cl. 70-367.000. 

Micro Control Technology Limited: See— 

Clearwater, Walter A., B1 4,887,087, Cl. 342-61.000. 

Mitsubishi Jidosha Kogyo Kabushiki Kaisha: See— 

Nakamura, Hirokazu; Kinoshita, Mitsutaka; and Iwasa, Seizo, 
B1 4,028,963, Cl. 74-604.000. 

Nakamura, Hirokazu; ie Mitsutaka; and Iwasa, Seizo, to Mit- 
subishi Jidosha Kogyo Kabushiki Kaisha. Engine balancer. 
B1 4,028,963, 3-24-92, ron 74-604.000. 

Rockshox, Inc.: See— 

Turner, Paul H., B1 4,971,344, Cl. 280-276.000. 

Schneider, Bernardus J. J. A. Stopper for a container such as a bottle, 
and a pump connectable thereto for extraction of gaseous medium 
from or ping in thereof into the container. B1 4,911,314, 3-24-92, 
Cl. 215-228.000. 

Turner, Paul H., to Rockshox, Inc. Bicycle with a front fork wheel 

. Bl 4,971,344, 3-24-92, Cl. 280-276.000. 
Wilfert, Ronald A., to Lasercard Company L.P. Method of making an 
identification card. Bi 4,687,526, 3-24-92, Cl. 156-64.000. 
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Acer Incorporated: See— 

Lee, Cheng-Chang, 324,854, Cl. D14-100.000. 

Thomas P., to Nike, Inc.; and Nike International, Ltd. Shoe 
outsole. 324,764, 3-24-92, Cl. D2-320.000. 

Alliance Research Corporation: See— 

Cooper, Gershon N., 324,865, Cl. D14-253.000. 

Allsop, Inc.: See— 

Allsop, James D.; and Barkley, Paul, 324,836, Cl. D12-111.000. 

Allsop, James D.; and Calapp, David E., 324,837, Cl. D12-119.000. 

James D.; and , Paul, to Allsop, Inc. Bicycle frame. 
324,836, 3-24-92, Cl. D12-111.000. 

Allsop, James D.; and Calapp, David E., to Allsop, Inc. Bicycle seat 
support. 324,837, 3-24-92, Cl. D12-119.000. 

American National Can Company: See— 

Van Arman, John, 324,806, Cl. D9-302.000. 

Andersen, Flemming H. Tent. 324,898, 3-24-92, Cl. D21-253.000. 

Ansell, Daniel F.; Garmon, Vincent S.; and White, Graham M., to 
International Business Machines Corp. Floppy disc drive bezel. 
324,859, 3-24-92, Cl. D14-115.000. 

Antonious, Anthony J. Golf club head. 324,895, 3-24-92, Cl. D21- 
217.000. 

Arrow Plastic Manufacturing Co.: See— 

Brabeck, Gary; Cohen, Bruce; Cohen, James; Kleckauskas, Robert; 
and Scherer, Craig, 324,822, Cl. D9-401.000. 

——_ Nobuyuki: See— 

Yasuhiro; Hirayama, Yasuo; Wakata, Shigekazu; 
“~—o. Shinichi; and Asakawa, Nobuyuki, 324,847, Cl. D13- 
147.000. 

Nagasaka, Yasuhiro; Hirayama, Yasuc; Wakata, Shigekazu; 
Yamada, Shinichi; and Asakawa, Nobuyuki, 324,849, Cl. D13- 
147.000. 

Asics Corporation: See— 

Kayano, Toshikazu, 324,763, Cl. D2-320.000. 

Atjak, Antonio M.: See— 

Van Elk, Alfred H.; and Atjak, Antonio M., 324,922, Cl. D26- 
37.000. 

Aulenti, Gae, to Louis Vuitton Malletier. Watch. 324,826, 3-24-92, Cl. 
D10-30.000. 

Bacchus, Bert. Collar protector. 324,766, 3-24-92, Cl. D2-623.000. 

Bareiss, Raymond Edward. Combined bottle and cap. 324,817, 3-24-92, 
Cl. D9-372.000. 

Barkley, Paul: See— 

Allsop, James D.; and Barkley, Paul, 324,836, Cl. D12-111.000. 

Barnett, Ian R., to Do y’s Industries Limited. Electrically conduc- 
tive ribbon. 324,851, 3-24-92, Cl. D13-153.000. 

Barnett, Sharon. Toilet training seat for children. 324,906, 3-24-92, Cl. 
D23-296.000. 

Baruch, Alan. Holster. 324,773, 3-24-92, Cl. D3-101.000. 

Benetto Group S.p.A.: See— 

Scarpa, Tobia; and Scarpa, Afra B., 324,823, Cl. D9-430.000. 

Bengochea, Fulgencio, to Edison Price, Incorporated. Light fixture. 
324,924, 3-24-92, Cl. D26-88.000. 

Benner, Michael: See— 

Stanuch, Edward S.; Benner, Michael; and Gosswiller, Earl, 
324,921, Cl. D26-35.000. 

Bernbaum, Sandra F.: See— 

Cordet, Lea N.; and Bernbaum, Sandra F., 324,871, Cl. D16- 
103.000. 

Besson, Francis P. A., to Girard-Perregaux S.A. Watch case. 324,825, 
3-24-92, Cl. D10-30.000. 

Best Lock Corporation: See— 

Best, Walter E.; Bjornson, Timothy R.; Borgmann, James W.; and 
Jacobs, Gary R., 324,811, Cl. D8-347.000. 

Best, Walter E.; Bjornson, Timothy R.; Borgmann, James W.; and 
Jacobs, Gary R., 324,812, Cl. D8-347.000. 

Best, Walter E.; Bjornson, Timothy R.; Borgmann, James W.; and 
Jacobs, Gary R., 324,813, Cl. D8-347.000. 

Best, Walter E.; Bjornson, Timothy R.; Borgmann, James W.; and 
Jacobs, Gary R., 324,814, Cl. D8-347.000. 

Best, Walter E.; Bjornson, Timothy R.; Borgmann, James W.; and 
Jacobs, Gary R., 324,815, Cl. D8-347.000. 

Best, Walter E.; Bjornson, Timothy R.; Borgmann, James W.; and 
Jacobs, Gary R., to Best Lock Corporation. Portion of a key blade 
blank. 324,811, 3-24-92, Cl. D8-347.000. 

Best, Walter E.; Bjornson, Timothy R.; Borgmann, James W.; and 
Jacobs, Gary R., to Best Lock Corporation. Portion of a key blade 
blank. 324,812, 3-24-92, Cl. D8-347.000. 

Best, Walter E.; Bjornson, Timothy R.; Borgmann, James W.; and 
Jacobs, Gary R., to Best Lock Corporation. Portion of a key blade 
blank. 324,813, 3-24-92, Cl. D8-347.000. 

Best, Walter E.; Bjornson, Timothy R.; Borgmann, James W.; and 
Jacobs, Gary R., to Best Lock Corporation. Portion of a key blade 
blank. 324,814, 3-24-92, Cl. D8-347.000. 

Best, Walter E.; Bjornson, Timothy R.; Borgmann, James W.; and 
Jacobs, Gary R., to Best Lock Corporation. Portion of a key blade 
blank. 324,815, 3-24-92, Cl. D8-347.000. 

Beta Screen Corp.: See— 

Serchuk, Arnold, 324,872, Cl. D16-135.000. 

Bissell Inc.: See— 

Pino, Giovanni, 324,930, Cl. D32-23.000. 
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Bjornson, Timothy R.: See— 

Best, Walter E.; Bjornson, Timothy R.; Borgmann, James W.; and 
Jacobs, Gary R., 324,811, Cl. D8-347.000. 

Best, Walter E.; Bjornson, Timothy R.; Borgmann, James W.; and 
Jacobs, Gary R., 324,812, Cl. D8-347.000. 

Best, Walter E.; Bj Timothy R.; Borgmann, James W.; and 
Jacobs, Gary R., 324,813, Cl. D8-347.000. 

Best, Walter E.; Bjornson, Timothy R.; Borgmann, James W.; and 
Jacobs, Gary R., 324,814, Cl. D8-347.000. 

Best, Walter E.; Bjornson, Timothy R.; Borgmann, James W.; and 
Jacobs, Gary R., 324,815, Cl. D8-347.000. 

Block Medical, Inc.: See— 

Sancoff, Gregory E.; and Field, Frederic P., 324,911, Cl. D24- 
111.000. 

Bock, Jurgen, to E. Gluck Corporation. Watch dial. 324,829, 3-24-92, 
Cl. D10-126.000. 

Bonnell, Thomas A., to Kohler Co. Faucet handle or the like. 324,901, 
3-24-92, Cl. D23-252.000. 

Borgmann, James W.: See— 

Best, Walter E.; Bjornson, Timothy R.; Borgmann, James W.; and 
Jacobs, Gary R., 324,811, Cl. D8-347.000. 

Best, Walter E.; Bjornson, Timothy R.; Borgmann, James W.; and 
Jacobs, Gary R., 324,812, Cl. D8-347.000. 

Best, Walter E.; Bjornson, Timothy R.; Borgmann, James W.; and 
Jacobs, Gary R., 324,813, Cl. D8-347.000. 

Best, Walter E.; Bjornson, Timothy R.; Borgmann, James W.; and 
Jacobs, Gary R., 324,814, Cl. D8-347.000. 

Best, Walter E.; Bjornson, Timothy R.; Borgmann, James W.; and 
Jacobs, Gary R., 324,815, Cl. D8-347.000. 

Boschetto, Andrew A.; and Boschetto, Todd R. Card holder or similar 
article. 324,832, 3-24-92, Cl. D11-118.000. 

Boschetto, Todd R.: See— 

Boschetto, Andrew A.; and Boschetto, Todd R., 324,832, Cl. 
D11-118.000. 

Brabeck, Gary; Cohen, Bruce; Cohen, James; Kleckauskas, Robert; and 
Scherer, Craig, to Arrow Plastic Manufacturing Co. Combined bottle 
and cap. 324,822, 3-24-92, Cl. D9-401.000. 

Branch, Marzee J.; and Branch, William A. Combined table lamp and 
picture frame. 324,923, 3-24-92, Cl. D26-56.000. 

Branch, William A.: See— 

Branch, Marzee J.; and Branch, William A., 324,923, Cl. D26- 
56.000. 

Briscadieu, Denis, to Look. Bicycle pedal. 324,838, 3-24-92, Cl. D12- 
125.000. 

Bucher, Heinz, to Metronic Electronic GmbH. Body massager or 
similar article. 324,914, 3-24-92, Cl. D24-206.000. 

Bulgari, Paolo, to Partecipazioni Bulgari S.p.A. Necklace. 324,830, 
3-24-92, Cl. D11-6.000. 

Bullis, Daniel, Jr.: See— 

Caskey, Richard; Bullis, Daniel, Jr.; 
324,801, Cl. D8-68.000. 

Bullis, Daniel R., Jr.: See— 

Caskey, Richard V.; Bullis, Daniel R., Jr.; and Fenske, Lawrence 
J., 324,802, Cl. D8-68.000. 

Burges, Neil A.: See— 

Froiland, Richard S.; and Burges, Neil A., 324,896, Cl. D21- 
219.000. 

Burns, Stephen R., to Ryobi Motor Products Corp. Canister vacuum 
cleaner. 324,929, 3-24-92, Cl. D32-21.000. 

Butzen, James K.; Happ, Kenneth C.; and Giese, Robert D., to Snap-on 
Tools Corporation. Sander. 324,800, 3-24-92, Cl. D8-62.000. 

Butzen, James K.; and Happ, Kenneth C., to Snap-on Tools Corpora- 
tion. Orbital sander. 324,803, 3-24-92, Cl. D8-62.000. 

Calapp, David E.: See— 

Allsop, James D.; and Calapp, David E., 324,837, Cl. D12-119.000. 

Carper, Dwight A., to Whirlpool Corporation. Manual dispensing ice 
storage container. 324,869, 3-24-92, Cl. D15-90.000. 

Casio Computer Co., Ltd.: See— 

Morishima, Takashi, 324,827, Cl. D10-30.000. 

Caskey, Richard; Bullis, Daniel, Jr.; and Fenske, Lawrence J., to Snap- 
on Tools Corporation. Angle head impact wrench. 324,801, 3-24-92, 
Cl. D8-68.000. 

Caskey, Richard V.; Bullis, Daniel R., Jr.; and Fenske, Lawrence J., to 
ay a Tools Corporation. Impact wrench. 324 802, 3-24-92, ‘cl. 


D8-68 
Cecalek, Rodolph F. Game board. 324,887, 3-24-92, Cl. D21-17.000. 
Ceglia, Frank: See— 

Meyers, Edward J., Jr.; Ceglia, Frank; and Fogarty, Eileen, 
324,752, Cl. D1-106.000. 

Meyers, Edward J., Jr.; 
324,753, Cl. D1-106.000. 

Meyers, Edward J., Jr.; 
324,754, Cl. D1-106.000. 


and Fenske, Lawrence J., 


Ceglia, Frank; and Fogarty, Eileen, 

Ceglia, Frank; and Fogarty, 

Meyers, Edward J., Jr.; Ceglia, Frank; and Fogarty, Eileen, 
324,755, Cl. D1-106.000. 


Meyers, Edward J., Jr.; Ceglia, Frank; 
324,756, Cl. D1-111.000. 
Meyers, Edward J., Jr.; Ceglia, 
324,757, Cl. D1-111.000. 
Cherokee Group, The: See— 
Soo-Kwan, Park, 324,761, Cl. D2-318.000. 


Eileen, 


and Fogarty, Eileen, 


Frank; and Fogarty, Eileen, 
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Chin, Cory L.; and Hyman, Thomas H. Game board. 324,888, 3-24-92, 
Cl. D21-20.000. 

Chojar, Sunil, to Starkey Laboratories, Inc. Hand-held tone generator. 
324,913, 3-24-92, Cl. D24-151.000. 

— Phillippe, to KWC AG. Faucet. 324,905, 3-24-92, Cl. D23- 
238.000. 

Ciccone, Patricia: See— 

Giacobe, Jeanne; Giacobe, Gerald; Ciccone, Patricia; and Ciccone, 
Ronald, 324,933, Cl. D34-7.000. 

Ciccone, Ronald: See— 

Giacobe, Jeanne; Giacobe, Gerald; Ciccone, Patricia; and Ciccone, 
Ronald, 324,933, Cl. D34-7.000. 

Coca-Cola Company, The: See— 

Hoover, George H.; Whigham, Roger C.; Ellis, Annie T.; Snoke, 
Phillip J.; Gillespie, Lionel D.; and Moore, Devin L., 324,795, Cl. 
D7-308.000. 

Cohen, Bruce: See— 

Brabeck, Gary; Cohen, Bruce; Cohen, James; Kleckauskas, Robert; 
and Scherer, Craig, 324,822, Cl. D9-401.000. 

Cohen, James: 

Brabeck, Gary; Cohen, Bruce; Cohen, James; Kleckauskas, Robert; 
and Scherer, Craig, 324,822, Cl. D9-401.000. 

peeve hs Nicholas. Golf putter fitting tool. 324,897, 3-24-92, Cl. D21- 
234.000. 

Comark Merchandising, Inc.: See— 

Krautsack, Richard G., 324,790, Cl. D6-455.000. 

Consolacion, Rudy E.: See— 

Maxwell, Paul B.; Covert, Darrell E.; and Consolacion, Rudy E., 
324,839, Cl. D12-147.000. 

Continental Carlisle Inc.: See— 

Zielinski, David J.; Finney, Lloyd M.; and Lawson, Steven R., 
324,797, Cl. D7-409.000. 

Cook, Robynn M., to Tatung Company of America, Inc. Fan heater. 
324,907, 3-24-92, Cl. D23-328.000. 

Cooper, Gershon N., to Alliance Research Corporation. Adjustable 
support for a cellular telephone or the like. 324,865, 3-24-92, Cl. 
D14-253.000. 

Cordet, Lea N.; and Bernbaum, Sandra F. Combined eyeglasses and 
earring therefor. 324,871, 3-24-92, Cl. D16-103.000. 

Covert, Darrell E.; Maxwell, Paul B.; Miller, Frederick W.; Galante, 
Richard L.; Kolowski, Michael A.; Hopkins, William M.; Scarpitti, 
Anthony J.; and Hoang, Andrew N., to Goodyear Tire & Rubber 
Company, The. Tire thread and buttress. 324,842, 3-24-92, Cl. D12- 
147.000. 

Covert, Darrell E.: See— 

Maxwell, Paul B.; Covert, Darrell E.; and Consolacion, Rudy E., 
324,839, Cl. D12-147.000. 

Maxwell, Paul B.; Hammond, Philip S.; and Covert, Darrell E., 
324,840, Cl. D12-147.000. 

CPC International Inc.: See— 

Meyers, Edward J., Jr.; Ceglia, 
324,752, Cl. D1-106.000. 

Meyers, Edward J., Jr.; Ceglia, 
324,753, Cl. D1-106.000. 

Meyers, Edward J., Jr.; Ceglia, 
324,754, Cl. D1-106.000. 

Meyers, Edward J., Jr.; Ceglia, 
324,755, Cl. D1-106.000. 

Meyers, Edward J., Jr.; Ceglia, 
324,756, Cl. D1-111.000. 

Meyers, Edward J., Jr.; Ceglia, 
324,757, Cl. D1-111.000. 

Critelli, Anthony D.: See— 

Swede, Helen; LaBarbera, Angelo M.; Nielsen, Arthur N.; and 
Critelli, Anthony D., 324,861, Cl. D14-115.000. 

Crown Leisure Products, Inc.: See— 

Saiger, Herbert C., 324,786, Cl. D6-379.000. 

Cruse, India L.: See— 

Griffin, Quintin L.; and Cruse, India L., 324,776, Cl. D4-114.000. 

Curtis Manufacturing Company, Inc.: See— 

Judd, Thomas W., 324,882, Cl. D19-88.000. 

Dallaire, Dominique: See— 

Dallaire, Raymond; and Dallaire, Dominique, 324,917, Cl. 
124.000. 

Dallaire, Raymond; and Dallaire, Dominique, 324,918, Cl. 
124.000. 

Dallaire, Raymond; and Dallaire, Dominique, 
124.000. 

Dallaire, Industries Ltd.: See— 

Dallaire, Raymond; and Dallaire, Dominique, 
124.000. 

Dallaire, Raymond; and Dallaire, Dominique, 
124.000. 


Frank; and Fogarty, Eileen, 


Frank; and Fogarty, Eileen, 
Fogarty, 
Fogarty, 
Fogarty, 


Fogarty, 


Frank; and Eileen, 


Frank; and Eileen, 


Frank; and Eileen, 


Frank; and Eileen, 


D25- 
D25- 


324,919, Cl. D25- 


324,917, Cl. D25- 


324,918, Cl. D25- 


D25- 


Dallaire, Raymond; and Dallaire, Dominique, 324,919, Cl. 
124.000. 

Dallaire, Raymond; and Dallaire, Dominique, to Dallaire, Industries 
Ltd. Window component extrusion. 324,917, 3-24-92, Cl. D25- 
124.000. 

Dallaire, Raymond; and Dallaire, Dominique, to Dallaire Industries 


Ltd. Window component extrusion. 324,918, 3-24-92, Cl. D25- 
124.000. 

Dallaire, Raymond; and Dallaire, Dominique, to Dallaire Industries 
Ltd. Window component extrusion. 324,919, 3-24-92, Cl. D25- 


124.000. 
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Dannenberg, Todd D.: See— 

Kohler, Herbert V., Jr.; Dannenberg, Todd D.; and Sauter, Bruce 

M., 324,902, Cl. D23-271.000. 
Davis, Herman A.: See— 

Kreisher, Steven W.; and Davis, Herman A., 324,775, Cl. D4- 

104.000. 
Dealey, Robert W., to Fairchild Industries, Inc. Unitary hot sprue 
bushing. 324,870, 3-24-92, Cl. D15-143.000. 
Delafon, Jacob: See— 
Reid, Mary J.; and O’Connell, David J., 324,807, Cl. D8-310.000. 
Demirjian, Andranik. Wall-mountable business card holder. 324,883, 
3-24-92, Cl. D19-90.000. 
Diaz, Barbara. Pendant. 324,831, 3-24-92, Cl. D11-83.000. 
Dickson, Raymond A., Jr.: See— 

Sauter, Bruce M.; and Dickson, Raymond A., Jr., 324,903, Cl. 
D23-287.000. 

Sauter, Bruce M.; and Dickson, Raymond A.., Jr., 324,908, Cl. 
D23-290.000. 

Sauter, Bruce M.; and Dickson, Raymond A., Jr., 324,909, Cl. 
D23-290.000. 

Dixsaut, Xavier, to Louis Vuitton Malletier. Handbag. 324,770, 3-24-92, 
Cl. D3-50.000. 
Dixsaut, Xavier, to Louis Vuitton Malleiter. Handbag. 324,771, 3-24-92, 
Cl. D3-52.000. 
Doi, Tetsuyuki: See— 
Maehara, Kenso; and Doi, Tetsuyuki, 324,876, Cl. D18-53.000. 
Donaghy’s Industries Limited: See— 
Barnett, Ian R., 324,851, Cl. D13-153.000. 
Duhamel, Gerald. Electronic game housing. 324,885, 3-24-92, Cl. D21- 
13.000. 
E. Gluck Corporation: See— 
Bock, Jurgen, 324,829, Cl. D10-126.000. 
E.Z. Shelf Company: See— 
Von Gunton, Lee L.; and Hook, Glen C., 324,818, Cl. D8-381.000. 
Eastman Kodak Company: See— 

Swede, Helen; LaBarbera, Angelo M.; Nielsen, Arthur N.; and 

Critelli, Anthony D., 324,861, Cl. D14-115.000. 
Edison Price, Incorporated: See— 

Bengochea, Fulgencio, 324,924, Cl. D26-88.000. 

Eisenberg, Nancy. Portable dispensing case for medication. 324,819, 
3-24-92, Cl. D9-339.000. 

Elkerbout, Marten F., to U.S. Philips Corporation. Electric toothbrush. 
324,774, 3-24-92, Cl. D4-101.000. 

Ellis, Annie T.: See— 

Hoover, George H.; Whigham, Roger C.; Ellis, Annie T.; Snoke, 
Phillip J.; Gillespie, Lionel D.; and Moore, Devin L., 324,795, Cl. 
D7-308.000. 

Esteves, Maria F. Combination bib and handled feeding bottle. 324,758, 
3-24-92, Cl. D2-228.000. 
Evans, David, to Tucker Housewares. Stackable shoe rack. 324,787, 
3-24-92, Cl. D6-411.000. 
Fairchild Industries, Inc.: See— 
Dealey, Robert W., 324,870, Cl. D15-143.000. 
Federal Signal Corporation: See— 

Stanuch, Edward S.; Benner, Michael; and Gosswiller, Earl, 

324,921, Cl. D26-35.000. 
Fenske, Lawrence J.: See— 

Caskey, Richard; Bullis, Daniel, Jr.; and Fenske, Lawrence J., 
324,801, Cl. D8-68.000. 

Caskey, Richard V.; Bullis, Daniel R., Jr.; and Fenske, Lawrence 
J., 324,802, Cl. D8-68.000. 

Field, Frederic P.: See— 

Sancoff, Gregory E.; and Field, Frederic P., 324,911, Cl. D24- 

111.000. U 
Finney, Lloyd M.: See— 

Zielinski, David J.; Finney, Lloyd M.; and Lawson, Steven R., 

324,797, Cl. D7-409.000. 
Fogarty, Eileen: See— 

Meyers, Edward J., Jr.; Ceglia, Frank; and Fogarty, Eileen, 
324,752, Cl. D1-106.000. 

Meyers, Edward J., Jr.; Ceglia, Frank; and Fogarty, Eileen, 
324,753, Cl. D1-106.000. 

Meyers, Edward J., Jr.; Ceglia, Frank; and Fogarty, Eileen, 

Frank; Eileen, 
Frank; Eileen, 


324,754, Cl. D1-106.000. 
and Fogarty, 
Frank; and Fogarty, Eileen, 


Meyers, Edward J., Jr.; Ceglia, 
324,755, Cl. D1-106.000. 

Meyers, Edward J., Jr.; Ceglia, 
324,756, Cl. D1-111.000. 

Meyers, Edward J., Jr.; Ceglia, 
324,757, Cl. D1-111.000. 

Fred Hayman Beverly Hills, Inc.: See— 

Hayman, Fred J.; Johnson, Allan B.; and Poulson, Keith L., 
324,820, Cl. D19-384.000. 

Froiland, Richard S.; and Burges, Neil A. Golf putter head. 324,896, 
3-24-92, Cl. D21-219.000. 

Fushiya, Fusao; and Haneda, Koji, to Makita Electric Works, Ltd. 
Electric vacuum cleaner. 324,928, 3-24-92, Cl. D32-18.000. 

Galante, Richard L.: See— 

Covert, Darrell E.; Maxwell, Paul B.; Miller, Frederick W.; Ga- 
lante, Richard L.; Kolowski, Michael A.; Hopkins, William M.; 
Scarpitti, Anthony J.; and Hoang, Andrew N., 324,842, Cl. 
D12-147.000. 

Garmon, Vincent S. Front panel for optical disk drive. 324,862, 3-24-92, 
Cl. D14-115.000. 


and Fogarty, 
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Garmon, Vincent S.: See— 

Ansell, Daniel F.; Garmon, Vincent S.; and White, Graham M.., 
324,859, Cl. D14-115.000. 

Gauthier, Kathleen I. Illuminated crib toy. 324,889, 3-24-92, Cl. D21- 
63.000. 

Gautreaux, Michael J. Two story aquarium. 324,927, 3-24-92, Cl. D30- 
101.000. 

Giacobe, Gerald: See— 

Giacobe, Jeanne; Giacobe, Gerald; Ciccone, Patricia; and Ciccone, 
Ronald, 324,933, Cl. D34-7.000. 

Giacobe, Jeanne; Giacobe, Gerald; Ciccone, Patricia; and Ciccone, 
Ronald. Multiple compartment trash container. 324,933, 3-24-92, Cl. 
D34-7.000. 

Giese, Robert D.: See— 

Butzen, James K.; Happ, Kenneth C.; and Giese, Robert D., 
324,800, Cl. D8-62.000. 

Giles, Richard G. Electronic game housing. 324,886, 3-24-92, Cl. D21- 
13.000. 

Gillespie, Lionel D.: See— 

Hoover, George H.; Whigham, Roger C.; Ellis, Annie T.; Snoke, 
Phillip J.; Gillespie, Lionel D.; and Moore, Devin L., 324,795, Cl. 
D7-308.000. 

Girard-Perregaux S.A.: See— 

Besson, Francis P. A., 324,825, Cl. D10-30.000. 

Gisiger, Urs. Luggage lock. 324,808, 3-24-92, Cl. D8-331.000. 

Gisiger, Urs. Luggage lock. 324,809, 3-24-92, Cl. D8-331.000. 

Goodman, Sheldon H.: See— 

Greenhut, Steven E.; and Goodman, Sheldon H., 324,783, Cl. 
D6-323.000. 

Goodyear Tire & Rubber Company, The: See— 

Covert, Darrell E.; Maxwell, Paul B.; Miller, Frederick W.; Ga- 
lante, Richard L.; Kolowski, Michael A.; Hopkins, William M.; 
Scarpitti, Anthony J.; and Hoang, Andrew N., 324,842, Cl. 
D12-147.000. 

Maxwell, Paul B.; Covert, Darrell E.; and Consolacion, Rudy E., 
324,839, Cl. D12-147.000. 

Maxwell, Paul B.; Hammond, Philip S.; and Covert, Darrell E., 
324,840, Cl. D12-147.000. 

Maxwell, Paul B., 324,843, Cl. D12-147.000. 

Gosswiller, Earl: See— 

Stanuch, Edward S.; Benner, Michael; and Gosswiller, Earl, 
324,921, Cl. D26-35.000. 

Greenhut, Steven E.; and Goodman, Sheldon H. Hook rack. 324,783, 
3-24-92, Cl. D6-323.000. 

Griffin, Quintin L.; and Cruse, India L. Combined cosmetic dispensing 
brush and cap therefor. 324,776, 3-24-92, Cl. D4-114.000. 

Hammond, Philip S.: See— 


Maxwell, Paul B.; Hammond, Philip S.; and Covert, Darrell E., 
324,840, Cl. D12-147.000. 
Haneda, Koji: See— 
Fushiya, Fusao; and Haneda, Koji, 324,928, Cl. D32-18.000. 
Hans Grohe GmbH & Co. KG: See— 
Haug, Andreas; and Schonherr, Thomas, 324,904, Cl. D23-238.000. 


Hansen, Brian C. Tongue ——— 324,912, 3-24-92, Cl. D24-146.000. 

Hansen, Randall, to Sip Top Marketing, Inc. Combined vented closure 
and capped straw. 324,824, 3-24-92, Cl. D9-436.000. 

Happ, Kenneth C.: See— 

Butzen, James K.; Happ, Kenneth C.; and Giese, Robert D., 
324,800, Cl. D8-62.000. 
Butzen, James K.; and Happ, Kenneth C., 324,803, Cl. D8-62.000. 

Hart, Patricia. Beach tote bag with head support. 324,769, 3-24-92, Cl. 
D3-42.000. 

Hasegawa, Tsuyoshi, to Tombow Pencil Co., Ltd. Combined writing 
a set and container therefor. 324,881, 3-24-92, Cl. D19- 

Hatfield, Tinker L., to Nike, Inc.; and Nike International Ltd. Shoe 
midsole. 324,762, 3-24-92, Cl. D2-318.000. 

Haug, Andreas; and Schonherr, Thomas, to Hans Grohe GmbH & Co. 
KG. Faucet. 324,904, 3-24-92, Cl. D23-238.000. 

Hayman, Fred J.; Johnson, Allan B.; and Poulson, Keith L., to Fred 
Ha: Beverly Hills, Inc. Combined bottle and cap. 324,820, 
3-24-92, Cl. D19-384.000. 

Hector, Roger D., to Walt Disney Computer Software, Inc. Speaker 
box. 324,864, 3-24-92, Cl. D14-210.000. 

Henredon Furniture Industries, Inc.: See— 

White, Winsor D., 324,788, Cl. D6-445.000. 
White, Winsor D., 324,789, Cl. D6-445.000. 

Herrick, Peter W. Headlamp holder for mounting on users’ helmets, 
hoods and the like. 324,926, 3-24-92, Cl. D26-140.000. 

Highland Supply Corporation: See— 

Weder, id E., 324, 833, Cl. D11-152.000. 
Hirayama, Yasuo: See— 
Nagasaka, Yasuhiro; Hirayama, Yasuo; Wakata, Shi; 
bern Shinichi; and Asakawa, Nobuyuki, 324,847, Cl. 
Nagasaka, Yasuhiro; Hirayama, Yasuo; Wakata, Shigekazu; 
benny Shinichi; and Tanaka, Yoshihiro, 324,848, Cl. Di3- 
Nagasaka, Yasuhiro; Hirayama, Yasuo; Wakata, v4 
by Shinichi; and Asakawa, Nobuyuki, 324,849, Cl. D13- 

Hoang, Andrew N.: See— 

Covert, Darrell E.; Maxwell, Paul B.; Miller, Frederick W.; Ga- 
lante, Richard L.; Kolowski, Michael A.; Hopkins, William M.; 
— = — J.; and Hoang, Andrew N., 324,842, Cl. 


ekazu; 
D13- 
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Hoelterscheidt, Siegfried, to Walter Henkels GmbH. Combined knife 
and magnifying glass. 324,804, 3-24-92, Cl. D8-99.000. 

Hook, Glen C.: See— 

Von Gunton, Lee L.; and Hook, Glen C., 324,818, Cl. D8-381.000. 

Hoover, George H.; Whigham, Roger C.; Ellis, Annie T.; Snoke, 
Phillip J.; Gillespie, Lionel D.; and Moore, Devin L., to Coca-Cola 
Company, The. Beverage dispenser. 324,795, 3-24-92, Cl. D7-308.000. 

Hoover, Virginia L. Portable table attachable tray. 324,791, 3-24-92, Cl. 
D6-511.000. 

Hopkins, William M.: See— 

Covert, Darrell E.; Maxwell, Paul B.; Miller, Frederick W.; Ga- 
lante, Richard L.; Kolowski, Michael A.; Hopkins, William M.; 
Scarpitti, Anthony J.; and Hoang, Andrew N., 324,842, Cl. 
D12-147.000. 

Hosiden Electronics Co., Ltd.: See— 

Shibano, Yasuji, 324,846, Cl. D13-147.000. 

Hung Chuk Industrial Company Limited: See— 

Kwan, Cheng L., 324,892, Cl. D21-150.000. 

Hyman, Thomas H.: See— 

Chin, Cory L.; and Hyman, Thomas H., 324,888, Cl. D21-20.000. 

lino, Masaaki, to Kabushiki Kaisha Toshiba. Electronic computer. 
324,855, 3-24-92, Cl. D14-106.000. 

Iino, Masaaki, to Kabushiki Kaisha Toshiba. Electronic computer. 
324,856, 3-24-92, Cl. D14-106.000. 

International Business Machines Corp.: See— 

Ansell, Daniel F.; Garmon, Vincent S.; 
324,859, Cl. D14-115.000. 

Ishida, Katsuhiro, to Sharp Corporation. Housing for data communica- 
tor for automatic conveyance system. 324,858, 3-24-92, Cl. D14- 
107.000. 

Ishizuka, Shigeo: See— 

Kuzono, Katsutoshi; Ishizuka, Shigeo; and Sakurai, Kazuaki, 
324,850, Cl. D13-147.000. 

Jacobs, Arlie: See— 

Locklear, Phyllis O.; Locklear, Kenneth E.; and Jacobs, Arlie, 
324,925, Cl. D26-94.000. 

Jacobs, Gary R.: See— 

Best, Walter E.; Bjornson, Timothy R.; Borgmann, James W.; and 
Jacobs, Gary R., 324,811, Cl. D8-347.000. 

Best, Walter E.; Bjornson, Timothy R.; Borgmann, James W.; and 
Jacobs, Gary R., 324,812, Cl. D8-347.000. 

Best, Walter E.; Bjornson, Timothy R.; Borgmann, James W.; and 
Jacobs, Gary R., 324,813, Cl. D8-347.000. 

Best, Walter E.; Bjornson, Timothy R.; Borgmann, James W.; and 
Jacobs, Gary R., 324,814, Cl. D8-347.000. 

Best, Walter E.; Bjornson, Timothy R.; Borgmann, James W.; and 
Jacobs, Gary R., 324,815, Cl. D8-347.000. 

Jacobs, Richard H., to TRI Industries, Inc. Fluid pump. 324,868, 
3-24-92, Cl. D15-7.000. 

Johnson, Allan B.: See— 

Hayman, Fred J.; Johnson, Allan B.; and Poulson, Keith L., 
324,820, Cl. D19-384.000. 

—— Burl R. Hook protector container. 324,768, 3-24-92, Cl. D3- 

8.000. 

Johnson & Johnson Consumer Products, Inc.: See— 

Kreisher, Steven W.; and Davis, Herman A., 324,775, Cl. D4 
104.000. 

Johnson, Ruben R. Electrical service entrance fitting. 324,853, 3-24-92, 
Cl. D13-155.000. 

Johnson, Truman. Combined rack and picture frame. 324,793, 3-24-92, 
Cl. D6-552.000. 

Judd, Thomas W., to Curtis Manufacturing Company, Inc. Adjustable 
document holder clip. 324,882, 3-24-92, Cl. D19-88.000. 

Kabushiki Kaisha Toshiba: See— 

lino, Masaaki, 324,855, Cl. D14-106.000. 

lino, Masaaki, 324,856, Cl. D14-106.000. 

Kardach, Gerald E. Camcorder shoulder rest with handle. 324,874, 
3-24-92, Cl. D16-243.000. 

Kayano, Toshikazu, to Asics Corporation. Shoe sole. 324,763, 3-24-92, 
Cl. D2-320.000. 

Kleckauskas, Robert: See— 

Brabeck, Gary; Cohen, Bruce; Cohen, James; Kleckauskas, Robert; 
and Scherer, Craig, 324,822, Cl. D9-401.000. 

Kleinke, Bernard L. Multiple neck tie holder having clothes hanger 
mounting device or the like. 324,785, 3-24-92, Cl. D6-328.000. 

Kobiyama, Takeshi, to Shimano Corporation. Line guide for fishing 
rod. 324,900, 3-24-92, Cl. D22-143.000. 

Kohler Co.: See— 

Bonnell, Thomas A., 324,901, Cl. D23-252.000. 

Sauter, Bruce M.; and Dickson, Raymond A., Jr., 324,903, Cl. 
D23-287.000. 

Sauter, Bruce M.; and Dickson, Raymond A., Jr., 324,908, Cl. 
D23-290.000. 

Sauter, Bruce M.; and Dickson, Raymond A., Jr., 324,909, Cl. 
D23-290.000. 

Kohler, Herbert V., Jr.; Dannenberg, Todd D.; and Sauter, Bruce M., 
to Sterling Plumbing Group, Inc. Combined sink and colander. 
324,902, 3-24-92, Cl. D23-271.000. 

Kolowski, Michael A.: See— 

Covert, Darrell E.; Maxwell, Paul B.; Miller, Frederick W.; Ga- 
lante, Richard L.; Kolowski, Michael A.; Hopkins, William M.; 
Scarpitti, Anthony J.; and Hoang, Andrew N., 324,842, Cl. 
D12-147.000. 

Kotzebue, Paul, to Swath Ocean S Inc. Passenger ferry super- 
structure. 324,845, 3-24-92, Cl. D12-318.000. 


and White, Graham M., 
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Krautsack, Richard G., to Comark Merchandising, Inc. Coupon distri- 
bution stand. 324,790, 3-24-92, Cl. D6-455.000. 

Kreisher, Steven W.; and Davis, Herman A., to Johnson & Johnson 
Consumer Products, Inc. Toothbrush handle. 324,775, 3-24-92, Cl. 
D4-104.000. 

Kruse, Douglas: See— 

Pleet, Loren; and Kruse, Douglas, 324,866, Cl. D15-5.000. 

Kuo, Sean, to Microtek International, Inc. Image scanner. 324,857, 
3-24-92, Cl. D14-107.000. 

Kuzono, Katsutoshi; Ishizuka, Shigeo; and Sakurai, Kazuaki, to Yazaki 
Corporation. Electrical connector housing. 324,850, 3-24-92, Cl. 
D13-147.000. 

Kwan, Cheng L., to Hung Chuk Industrial Company Limited. Recon- 
figurable toy car. 324,892, 3-24-92, Cl. D21-150.000. 

KWC AG: See— 

Chretien, Phillippe, 324,905, Cl. D23-238.000. 

LaBarbera, Angelo M.: See— 

Swede, Helen; LaBarbera, Angelo M.; Nielsen, Arthur N.; and 
Critelli, Anthony D., 324,861, Cl. D14-115.000. 

Lannen Tehtaat Oy: See— 

Saarinen, Kari, 324,834, Cl. D11-155.000. 

Lawson, Steven R.: See— 

Zielinski, David J.; Finney, Lloyd M.; and Lawson, Steven R., 
324,797, Cl. 1D7-409.000. 

LeDuc, Paul J. Protective cover for electrical switches or sockets. 
324,816, 3-24-92, Cl. D8-353.000. 

Lee, Cheng-Chang, to Acer Incorporated. Computer. 324,854, 3-24-92, 
Cl. D14-100.000. 

Lieb, Philip T.: See— 

Lyndhurst, Francis R.; and Lieb, Philip T., 324,867, Cl. D15-5.000. 

Locklear, Kenneth E.: See— 

Locklear, Phyllis O.; Locklear, Kenneth E.; and Jacobs, Arlie, 
324,925, Cl. D26-94.000. 

Locklear, Phyllis O.; Locklear, Kenneth E.; and Jacobs, Arlie. Lamp. 
324,925, 3-24-92, Cl. D26-94.000. 

Look: See— 

Briscadieu, Denis, 324,838, Cl. D12-125.000. 

Louis Vuitton Malleiter: See— 

Dixsaut, Xavier, 324,771, Cl. D3-52.000. 

Louis Vuitton Malletier: See— 

Aulenti, Gae, 324,826, Cl. D10-30.000. 

Dixsaut, Xavier, 324,770, Cl. D3-50.000. 

Lyndhurst, Francis R.; and Lieb, Philip T., to Thunder Power, Inc. 
Valve cover for an engine. 324,867, 3-24-92, Cl. D15-5.000. 

Maehara, Kenso; and Doi, Tetsuyuki, to Ryobi Ltd. Offset printing 
machine. 324,876, 3-24-92, Cl. D18-53.000. 

Makita Electric Works, Ltd.: See— 

Fushiya, Fusao; and Haneda, Koji, 324,928, Cl. D32-18.000. 

Maxwell, Paul B.; Covert, Darrell E.; and Consolacion, Rudy E., to 
Goodyear Tire & Rubber Company, The. Tire tread and buttress. 
324,839, 3-24-92, Cl. D12-147.000. 

Maxwell, Paul B.; Hammond, Philip S.; and Covert, Darrell E., to 
Goodyear Tire & Rubber Company, The. Tire tread and buttress. 
324,840, 3-24-92, Cl. D12-147.000. 

Maxwell, Paul B., to Goodyear Tire & Rubber Company, The. Tire 
tread and buttress. 324,843, 3-24-92, Cl. D12-147.000. 

Maxwell, Paul B.: See— 

Covert, Darrell E.; Maxwell, Paul B.; Miller, Frederick W.; Ga- 
lante, Richard L.; Kolowski, Michael A.; Hopkins, William M.; 
Scarpitti, Anthony J.; and Hoang, Andrew N., 324,842, cl. 
D12-147.000. 

McCabe, Gregory J., to Procter & Gamble Company, The. Oven. 
324,796, 3-24-92, Cl. D7-348.000. 

McElroy, John A. Case for toothbrushes, toothpaste, and dental floss. 
324,792, 3-24-92, Cl. D6-528.000. 

Metronic Electronic GmbH: See— 

Bucher, Heinz, 324,914, Cl. D24-206.000. 

Meyers, Edward J., Jr.; Ceglia, Frank; and Fogarty, Eileen, to CPC 
International Inc. Pasta. 304,752, 3-24-92, Cl. D1-106.000. 

Meyers, Edward J., Jr.; Ceglia, Frank; and Fogarty, Eileen, to CPC 
International Inc. Microphone shaped pasta. 324,753, 3-24-92, Cl. 
D1-106.000. 

Meyers, Edward J., Jr.; Ceglia, Frank; and Fogarty, Eileen, to CPC 
——— Inc. Drum set shaped pasta. 324,754, 3-24-92, Cl. DI- 
106.000. 

Meyers, Edward J., Jr.; Ceglia, Frank; and Fogarty, Eileen, 
International Inc. Pasta. 324,755, 3-24-92, Cl. D1-106.000. 
Meyers, Edward J., Jr.; Ceglia, Frank; and Fogarty, Eileen, 
International Inc. Pasta. 324,756, 3-24-92, Cl. D1-111.000. 
Meyers, Edward J., Jr.; Ceglia, Frank; and Fogarty, Eileen, to 

International Inc. Pasta. 324,757, 3-24-92, Cl. D1- 111.000. 

Microtek International, Inc.: See— 

Kuo, Sean, 324,857, Cl. D14-107.000. 

Miller, Frederick W.: See— 


to CPC 
to CPC 
CPC 


lante, Richard L.; Kolowski, Michael A.; Hopkins, William M.; 
Scarpitti, Anthony J.; and Hoang, Andrew N., 324,842, cl. 
D12-147.000. 

Miller, Harry, to Omega Corporation. Shoe for marine activities. 
324,759, 3-24-92, Cl. D2-265.000. 

Miller, James M.; and Wargo, James A., to University of Pennsylvania, 
Trustees of the. Collapsible bollard. 324,920, 3-24-92, Cl. D25- 
126.000. 

Mizuno, Hiroshi, to Yoshida Kogyo K.K: Pull tab for slide fastener. 
324,835, 3-24-92, Cl. D11-221.000. 
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Moore, Devin L.: See— 

Hoover, George H.; Whigham, Roger C.; Ellis, Annie T.; Snoke, 
Phillip J.; Gillespie, Lionel D.; and Moore, Devin L., 324,795, Cl. 
D7-308.000. 

Morgan, Barry Z. Combined book mark and writing instrument. 

324,879, 3-24-92, Cl. D19-36.000. 

Morishima, Takashi, to Casio Computer Co., Ltd. Stop watch. 324,827, 
3-24-92, Cl. D10-30.000. 

Most, Michael T. Lotto ticket scraper. 324,931, 3-24-92, Cl. D32-49.000. 

Moye, Marvin T., Sr. Holder for remote control device. 324,810, 
3-24-92, Cl. D8-373.000. 

Nagasaka, Yasuhiro; Hirayama, Yasuo; Wakata, Shigekazu; Yamada, 
Shinichi; and Asakawa, Nobuyuki, to Sumitomo Wiring Systems, 
Ltd. Housing for an electrical connector. 324,847, 3-24-92, Cl. D13- 
147.000. 

Nagasaka, Yasuhiro; Hirayama, Yasuo; Wakata, Shigekazu; Yamada, 
Shinichi; and Tanaka, Yoshihiro, to Sumitomo Wiring S Ltd. 
Housing for electrical connector. 324,848, 3-24-92, Cl. D13-147.000. 

Nagasaka, Yasuhiro; Hirayama, Yasuo; Wakata, Shigekazu; Yamada, 
Shinichi; and Asakawa, Nobuyuki, to Sumitomo Wiring S: 

Ltd. Housing for an electrical connector. 324,849, 3-24-92, Cl. D13- 

147.000. 

Nielsen, Arthur N.: See— 

Swede, Helen; Angelo M.; Nielsen, Arthur N.; and 
Critelli, Anthony D., 324,861, Cl. D14-115.000. 

Nike, Inc.: See— 

Allen, Thomas P., 324,764, Cl. D2-320.000. 
Hatfield, Tinker L., 324,762, Cl. D2-318.000. 
Rogers, Bruce E., 324,760, Cl. D2-314.000. 

Nike International, Ltd.: See— 

Allen, Thomas P., 324,764, Cl. D2-320.000. 

Hatfield, Tinker L., 324,762, Cl. D2-318.000. 

Rogers, Bruce E., 324,760, Cl. D2-314.000. 
Nippon Seal Co., Ltd.: See— 

Ueda, Muneyuki, 324,779, Cl. D4-137.000. 

Obergfell, Stephen D. Combination headband anu ponytail holder. 
324,765, 3-24-92, Cl. D2-512.000. 

O’Connell, David J.: See— 

Reid, Mary J.; and O’Connell, David J., 324,807, Cl. D8-310.000. 

Okawa, Hiroshi: See— 

Uehara, Akihiro; and Okawa, Hiroshi, 324,893, Cl. D21-150.000. 

Omega Corporation: See— 

Miller, Harry, 324,759, Cl. D2-265.000. 

Oneida Ltd.: See— 

Wonder, Edwin C., 324,798, Cl. D7-585.000. 

Orion Business International, Inc.: See— 

Pleet, Loren; and Kruse, Douglas, 324,866, Cl. D15-5.000. 

Oshima, Yuriko, to Seiko E; Corporation. Keyboard for electronic 
computer. 324,860, 3-24-92, Cl. D14-115.000. 

Ozeki, Jiro, to Slidex Corporation. File sheet for compact discs. 
324,767, 3-24-92, Cl. D3-35.000. 

Pannkuk, Stanley F. Sign. 324,884, 3-24-92, Cl. D20-19.000. 

Parteci; Dale P Bulgari S.p.A.: See— 

Paolo, 324, $30, Cl. D11-6.000. 

Pease, Robert L., to U.S. International Trade and Marketing Services, 
Ltd. Automotive emergency tool. 324,805, 3-24-92, Cl. D8-105.000. 

Pedersen, Andrea. Apparel hanger or similar article. 324,782, 3-24-92, 
Cl. D6-317.000. 

Phillips, Norman J., to Westinghouse Electric Corp. Optical image bar 
for an electrophotographic printer. 324,875, 3-24-92, Cl. D18-40.000. 

Pino, Giovanni, to Bissell Inc. Vacuum cleaner. 324,930, 3-24-92, Cl. 
D32-23.000. 

Pleet, Loren; and Kruse, Douglas, to Orion Business International, Inc. 
Gear box housing. 324,866, 3-24-92, Cl. D15-5.000. 

Porcello, Richard. Exercise bar. 324,894, 3-24-92, Cl. D21-191.000. 

Portis, Leroy V. Air freshener for mounting on a blade of a ceiling fan. 
324,910, 3-24-92, Cl. D23-366.000. 

Poulson, Keith L.: See— 

Hayman, Fred J.; a. Allan B.; and Poulson, Keith L., 

324,820, Cl. D19-384.000. 

Pro-Heat, Inc.: See— 

Wastchak, David, 324,915, Cl. D24-207.000. 
Procter & Gamble Company, The: 
McCabe, Gregory J., 324,796, Cl. D7-348.000. 

Reid, Mary J.; and O’Connell, David J., to Delafon, Jacob. Handle. 
324,807, 3-24-92, Cl. D8-310.000. 

Rogers, Bruce E., to Nike, Inc.; and Nike International Ltd. Lace lock 
set for a shoe. 324,760, 3-24-92, Cl. D2-314.000. 

Rose, James R. Collapsible rack. 324,784, 3-24-92, Cl. D6-324.000. 

Ryobi Ltd.: See— 

Maehara, Kenso; and — aaa 324,876, Cl. D18-53.000. 

Ryobi Motor Products Corp.: 

Burns, Stephen R., 324,929, cl. D32-21.000. 

Kari, to Lannen Tehtaat Oy. Resuable tray for the growing of 
. 324, = 3-24-92, Cl. D11-155.000. 

iger, ferbert C., to Crown Leisure Products, Inc. Chair frame. 
324, 786, 3-24-92, Cl. D6-379.000. 

Sakurai, Kazuaki: See— 

Kuzono, Katsutoshi; Ishizuka, Shigeo; and Sakurai, Kazuaki, 
324,850, Cl. D13-147.000. 

Sancoff, Gregory E.; and Field, Frederic P., to Block Medical, Inc. 
Inflatable medical infusor. 324,911, 3-24-92, Cl. D24-111.000. 

Sauter, Bruce M.; and Dickson, Raymond A.., Jr., to Kohler Co. Sink. 
324,903, 3-24-92, Cl. D23-287.000. 

Sauter, Bruce M.; and Dickson, Raymond A.., Jr., to Kohler Co. Sink. 
324,908, 3-24-92, Cl. D23-290.000. 


Saarinen, 
seedlin, 
Covert, Darrell E.; Maxwell, Paul B.; Miller, Frederick W.; Ga- Saiger. 
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Sauter, Bruce M.; and Dickson, Raymond A., Jr., to Kohler Co. Sink. 
324,909, 3-24-92, Cl. D23-290.000. 

Sauter, Bruce M.: See— 

Kohler, Herbert V., Jr.; Dannenberg, Todd D.; and Sauter, Bruce 
M., 324,902, Cl. D23-271.000. 

Scarpa, Afra B.: See— 

Scarpa, Tobia; and Scarpa, Afra B., 324,823, Cl. D9-430.000. 

Scarpa, Tobia; and Scarpa, Afra B., to Benetto Group S.p.A. Combined 
container and holder for a bottle or the like. 324,823, 3-24-92, Cl. 
D9-430.000. 

Scarpitti, Anthony J.: See— 

Covert, Darrell E.; Maxwell, Paul B.; Miller, Frederick W.; Ga- 
lante, Richard L.; Kolowski, Michael A.; Hopkins, William M.; 
Scarpitti, Anthony J.; and Hoang, Andrew N., 324,842, Cl. 
D12-147.000. 

Scherer, Craig: See— 

Brabeck, Gary; Cohen, Bruce; Cohen, James; Kleckauskas, Robert; 
and Scherer, Craig, 324,822, Cl. D9-401.000. 

Schimmel, Kelly B. Notebook for keeping lottery records. 324,877, 
3-24-92, Cl. D19-27.000. 

Schonherr, Thomas: See— 

Haug, Andreas; and Schonherr, Thomas, 324,904, Cl. D23-238.000. 

Sebesta, Walter C. Combined picture frame and golf ball rack. 324,780, 
3-24-92, Cl. D6-303.000. 

Seiko Epson Corporation: See— 

Oshima, Yuriko, 324,860, Cl. D14-115.000. 

Serchuk, Arnold, to Beta Screen Corp. Color proofing viewer. 324,872, 
3-24-92, Cl. D16-135.000. 

Severin Montres AG: See— 

Wunderman, Severin, 324,828, Cl. D10-32.000. 

Shalvi, Ram, to Solar Wide Industrial Limited. Electronic acupuncture 
instrument. 324,916, 3-24-92, Cl. D24-214.000. 

Sharp Corporation: See— 

Ishida, Katsuhiro, 324,858, Cl. D14-107.000. 

Shibano, Yasuji, to Hosiden Electronics Co., Ltd. Multi-pin socket. 
324,846, 3-24-92, Cl. D13-147.000. 

Shimano Corporation: See— 

Kobiyama, Takeshi, 324,900, Cl. D22-143.000. 

Shoemaker, Carl V. Beverage container holder. 324,799, 3-24-92, Cl. 
D7-616.000. 

Simpson, George D., Jr.; and Simpson, George D., Sr. Boat. 324,844, 
3-24-92, Cl. D12-314.000. 

Simpson, George D., Sr.: See— 

Simpson, George D., Jr.; and Simpson, George D., Sr., 324,844, Cl. 
D12-314.000. 

Sip Top Marketing, Inc.: See— 

Hansen, Randall, 324,824, Cl. D9-436.000. 

Slidex Corporation: See— 

Ozeki, Jiro, 324,767, Cl. D3-35.000. 

Smiel, Adalbert J. Aerial toy. 324,890, 3-24-92, Cl. D21-86.000. 

Snap-on Tools Corporation: See— 

Butzen, James K.; Happ, Kenneth C.; and Giese, Robert D., 
324,800, Cl. D8-62.000. 

Butzen, James K.; and Happ, Kenneth C., 324,803, Cl. D8-62.000. 

Caskey, Richard; Bullis, Daniel, Jr.; and Fenske, Lawrence J., 
324,801, Cl. D8-68.000. 

Caskey, Richard V.; Bullis, Daniel R., Jr.; and Fenske, Lawrence 
J., 324,802, Cl. D8-68.000. 

Snoke, Phillip J.: See— 

Hoover, George H.; Whigham, Roger C.; Ellis, Annie T.; Snoke, 
Phillip J.; Gillespie, Lionel D.; and Moore, Devin L., 324,795, Cl. 
D7-308.000. 

Solar Wide Industrial Limited: See— 

Shalvi, Ram, 324,916, Cl. D24-214.000. 

Solomon, Stanley B. Bottle. 324,821, 3-24-92, Cl. D9-394.000. 

Soo-Kwan, Park, to Cherokee Group, The. Shoe insole. 324,761, 
3-24-92, Cl. D2-318.000. 

Stanuch, Edward S.; Benner, Michael; and Gosswiller, Earl, to Federal 
Signal Corporation. Light bar for an emergency vehicle. 324,921, 
3-24-92, Cl. D26-35.000. 

Starkey Laboratories, Inc.: See— 

Chojar, Sunil, 324,913, Cl. D24-151.000. 

Sterling Plumbing Group, Inc.: See— 

Kohler, Herbert V., Jr.; Dannenberg, Todd D.; and Sauter, Bruce 
M., 324,902, Cl. D23-271.000. 

Sumitomo Wiring Systems, Ltd.: See— 

Nagasaka, Yasuhiro; Hirayama, Yasuo; Wakata, Shigekazu; 
Yamada, Shinichi; and Asakawa, Nobuyuki, 324,847, Cl. D13- 
147.000. 

Nagasaka, Yasuhiro; Hirayama, Yasuo; Wakata, Shigekazu; 
Yamada, Shinichi; and Tanaka, Yoshihiro, 324,848, Cl. D13- 
147.000. 

Nagasaka, Yasuhiro; Hirayama, Yasuo; Wakata, Shigekazu; 
Yamada, Shinichi; and Asakawa, Nobuyuki, 324,849, Cl. D13- 
147.000. 

Swath Ocean Systems, Inc.: See— 

Kotzebue, Paul, 324,845, Cl. D12-318.000. 

Swede, Helen; LaBarbera, Angelo M.; Nielsen, Arthur N.; and Critelli, 
Anthony D., to Eastman Kodak Company. Keyboard. 324,861, 
3-24-92, Cl. D14-115.000. 

Takenouchi, Kenji; and Yamanashi, Makoto, to Yazaki Corporation. 
Electrical connector housing. 324,852, 3-24-92, Cl. D13-133.000. 

Tanaka, Yoshihiro: See— 

Nagasaka, Yasuhiro; Hirayama, Yasuo; Wakata, Shigekazu; 
Yamada, Shinichi; and Tanaka, Yoshihiro, 324,848, Cl. D13- 
147.000. 
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Tang, Hsiao-Chun. Front panel for suitcase or similar article. 324,772, 
3-24-92, Cl. D3-76.000. 

Tatung Company of America, Inc.: See— 

Cook, Robynn M., 324,907, Ci. D23-328.000. 

Thayer, Michael D. Photography booth. 324,873, 3-24-92, Cl. D16- 
215.000. 

Thompson, Lynn C. Sport knife. 324,899, 3-24-92, Cl. D22-118.000. 

Thunder Power, Inc.: See— 

Lyndhurst, Francis R.; and Lieb, Philip T., 324,867, Cl. D15-5.000. 
Timm, Craig S. Television set. 324,863, 3-24-92, Cl. D14-126.000. 
Tombow Pencil Co., Ltd.: See— 

Hasegawa, Tsuyoshi, 324,881, Cl. D19-85.000. 

Tomy Company, Ltd.: See— 

Uehara, Akihiro; and Okawa, Hiroshi, 324,893, Cl. D21-150.000. 
TRI Industries, Inc.: See— 

Jacobs, Richard H., 324,868, Cl. D15-7.000. 

Tucker Housewares: See— 

Evans, David, 324,787, Cl. D6-411.000. 

Ueda, Muneyuki, to Nippon Seal Co., Ltd. Brush for removing lint. 
324,779, 3-24-92, Cl. D4-137.000. 

Uehara, Akihiro; and Okawa, Hiroshi, to Tomy Company, Ltd. Boxing 
game. 324,893, 3-24-92, Cl. D21-150.000. 

Uke, Alan K. Hanger for wetsuit accessories or the like. 324,781, 
3-24-92, Cl. D6-315.000. 

U.S. International Trade and Marketing Services, Ltd.: See— 

Pease, Robert L., 324,805, Cl. D8-105.000. 

U.S. Philips Corporation: See— 

Elkerbout, Marten F., 324,774, Cl. D4-101.000. 

Van Elk, Alfred H.; and Atjak, Antonio M., 324,922, Cl. D26- 

37.000. 

University of Pennsylvania, Trustees of the: See— 

Miller, James M.; and Wargo, James A., 324,920, Cl. D25-126.000. 
Van Arman, John, to American National Can Company. Collapsible 

dispensing tube. 324,806, 3-24-92, Cl. D9-302.000. 

Van Elk, Alfred H.; and Atjak, Antonio M., to U.S. Philips Corpora- 
tion. Pocket lamp. 324,922, 3-24-92, Cl. D26-37.000. 

Vangen, Jerry L. Hairbrush for attachment to a mousse dispensing 
container or the like. 324,777, 3-24-92, Cl. D4-114.000. 

Verschaeve, Charles H.: See— 

Vershaeve, James A., Jr.; and Verschaeve, Charles H., 324,891, Cl. 
D21-104.000. 

Vershaeve, James A., Jr.; and Verschaeve, Charles H. Folding puzzle. 
324,891, 3-24-92, Cl. D21-104.000. 

Von Gunton, Lee L.; and Hook, Glen C., to E.Z. Shelf Company. 
Combination eccentric disc lock clamp and rear end shelf bracket. 
324,818, 3-24-92, Cl. D8-381.000. 

Wakata, Shigekazu: See— 

Nagasaka, Yasuhiro; Hirayama, Yasuo; Wakata, Shigekazu; 
Yamada, Shinichi; and Asakawa, Nobuyuki, 324,847, Cl. D13- 
147.000. 

Nagasaka, Yasuhiro; Hirayama, Yasuo; Wakata, Shigekazu; 
Yamada, Shinichi; and Tanaka, Yoshihiro, 324,848, Cl. D13- 
147.000. 

Nagasaka, Yasuhiro; Hirayama, Yasuo; Wakata, Shigekazu; 
Yamada, Shinichi; and Asakawa, Nobuyuki, 324,849, Cl. D13- 
147.000. 

Walt Disney Computer Software, Inc.: See— 

Hector, Roger D., 324,864, Cl. D14-210.000. 

Walter Henkels GmbH: See— 

Hoelterscheidt, Siegfried, 324,804, Cl. D8-99.000. 

Wargo, James A.: See— 

Miller, James M.; and Wargo, James A., 324,920, Cl. D25-126.000. 
Wastchak, David, to Pro-Heat, Inc. Heat pack. 324,915, 3-24-92, Cl. 

D24-207.000. 

Watkins, Robert. Color selection chart. 324,878, 3-24-92, Cl. D19- 
35.000. 

Weder, Donald E., to Highland Supply Corporation. Flower pot cover. 
324,833, 3-24-92, Cl. D11-152.000. 

Wester, Douglas: See— 

Zingaro, Angelo; and Wester, Douglas, 324,932, Cl. D34-1.000. 
Westinghouse Electric Corp.: See— 

Phillips, Norman J., 324,875, Cl. D18-40.000. 

Whigham, Roger C.: See— 

Hoover, George H.; Whigham, Roger C.; Ellis, Annie T.; Snoke, 
Phillip J.; Gillespie, Lionel D.; and Moore, Devin L., 324,795, Cl. 
D7-308.000. 

Whirlpool Corporation: See— 

Carper, Dwight A., 324,869, Cl. D15-90.000. 

White, Graham M.: See— 

Ansell, Daniel F.; Garmon, Vincent S.; and White, Graham M., 

324,859, Cl. D14-115.000. 

White, Winsor D., to Henredon Furniture Industries, Inc. Entertain- 
ment center. 324,788, 3-24-92, Cl. D6-445.000. 

White, Winsor D., to Henredon Furniture Industries, Inc. Dresser. 
324,789, 3-24-92, Cl. D6-445.000. 

Whitright, Curt E. Straw. 324,794, 3-24-92, Cl. D7-300.200. 

Whittington, Roger D. Foot scrubber. 324,778, 3-24-92, Cl. D4-136.000. 

Wonder, Edwin C., to Oneida Ltd. Plate. 324,798, 3-24-92, Cl. D7- 
585.000. 

Wunderman, Severin, to Severin Montres AG. Combined watch and 
bracelet. 324,828, 3-24-92, Cl. D10-32.000. 

Yamada, Shinichi: See— 

Nagasaka, Yasuhiro; Hirayama, Yasuo; Wakata, Shigekazu; 
Yamada, Shinichi; and Asakawa, Nobuyuki, 324,847, Cl. D13- 
147.000. 
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Nagasaka, Yasuhiro; Hirayama, Yasuo; Wakata, Shigekazu; 
Yamada, Shinichi; and Tanaka, Yoshihiro, 324,848, Cl. D13- 
147.000. 

Nagasaka, Yasuhiro; Hirayama, Yasuo; Wakata, Shigekazu; 
Yamada, Shinichi; and Asakawa, Nobuyuki, 324,849, Cl. D13- 
147.000. 

Yamanashi, Makoto: See— 

Takenouchi, Kenji; and Yamanashi, Makoto, 324,852, Cl. D13- 

133.000. 
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Yazaki Corporation: See— 
Kuzono, Katsutoshi; Ishizuka, Shigeo; and Sakurai, Kazuaki, 
324,850, Cl. D13-147.000. 
Takenouchi, Kenji; and Yamanashi, Makoto, 324,852, Cl. D13- 
133.000. 
Yoshida Kogyo K.K.: See— 
Mizuno, Hiroshi, 324,835, Cl. D11-221.000. 

Zielinski, David J.; Finney, Lloyd M.; and Lawson, Steven R., to 
Continental Carlisle Inc. Water heated container for temperature 
retention and support of food service pans. 324,797, 3-24-92, Cl. 
D7-409.000. 

Zingaro, Angelo; and Wester, Douglas. Compartmentalized trash 
container. 324,932, 3-24-92, Cl. D34-1.000. 


LIST OF PLANT PATENTEES 


Kientzler, Ludwig, to Paul Ecke Ranch, Inc. New Guinea Impatiens 
plant named Melissa. 7,837, 3-24-92, Cl. 68.000. 

Kientzler, Ludwig, to Paul Ecke Ranch, Inc. New Guinea Impatiens 
plant named Delias. 7,838, 3-24-92, Cl. 68.000. 

Kientzler, Ludwig, to Paul Ecke Ranch, Inc. New Guinea Impatiens 
plant named Saturnia. 7,839, 3-24-92, Cl. 68.000. 

Kientzler, Ludwig, to Paul Ecke Ranch, Inc. New Guinea Impatiens 
plant named Anaea. 7,840, 3-24-92, Cl. 68.000. 

Moser, Frank C., to Yoder Brothers, Inc. Hibiscus plant named Waikiki. 
7,834, 3-24-92, Cl. 54.000. 

Moser, Frank C., to Yoder Brothers, Inc. Hibiscus plant named Fla- 
mingo. 7,835, 3-24-92, Cl. 54.000. 

Moser, Frank C., to Yoder Brothers, Inc. Hibiscus plant named Crim- 
son Tide. 7,836, 3-24-92, Cl. 54.000. 


Paul Ecke Ranch, Inc.: See— 
Kientzler, Ludwig, 7,837, Cl. 68.000. 
Kientzler, Ludwig, 7,838, Cl. 68.000. 
Kientzler, Ludwig, 7,839, Cl. 68.000. 
Kientzler, Ludwig, 7,840, Cl. 68.000. 
VandenBerg, Cornelis P., to Yoder Brothers, Inc. Chrysanthemum 
plant named Coral Pomona. 7,841, 3-24-92, Cl. 76.000. 
VandenBerg, Cornelis P., to Yoder Brothers, Inc. Chrysanthemum 
plant named Dark Pomona. 7,842, 3-24-92, Cl. 76.000. 
Yoder Brothers, Inc.: See— 
Moser, Frank C., 7,834, Cl. 54.000. 
Moser, Frank C., 7,835, Cl. 54.000. 
Moser, Frank C., 7,836, Cl. 54.000. 
VandenBerg, Cornelis P., 7,841, Cl. 76.000. 
VandenBerg, Cornelis P., 7,842, Cl. 76.000. 
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[1] Gro Deposit Account CTT TTTTI-( coh stra 
[_] VISA or MasterCard Account 

CTT T (Credit card expiration date) 


Thank you for 
ppilatinainesndinnimedinimiapouintipaabieiiiarabiiaiien your order! 
(Authorizing Signature) 1181 
Mail To: New Orders, Superintendent of Documents 
P.O. Box 371954, Pittsburgh, PA 15250-7954 














U.S. DEPARTMENT OF COMMERCE 
Rockwell Schnabel, Acting Secretary 


PATENT AND TRADEMARK OFFICE 
Harry F. Manbeck, Jr., Commissioner 


